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Abstract

Relevance: in the conditions of rapid development of scientific and technological progress, there is an urgent need to
use expert evaluation in pedagogical research, which is an effective tool for establishing the possible impact of developed
innovations on higher education applicants and the educational process as a whole.

Purpose: experimental verification of the developed model of the expert evaluation process in pedagogical research.

Methods: theoretical; empirical: praxemetric, survey-diagnostic, self-assessment and expert evaluation; mathematical
and statistical.

Results: based on theoretical analysis, a number of factors that complicate the process of scientific research have been
identified, and the need to improve the quality of pedagogical research has been substantiated. The need for the use of expert
evaluation in pedagogical research is confirmed as one of the effective tools for determining the possible impact of the
developed innovations on higher education applicants and the educational process as a whole. The developed model
reproduces the general sequential process of conducting the research, but allows the researcher to independently choose the
options for its application, depending on the unique features of his specific research. The effectiveness of the model is
demonstrated on the example of determining the significance of the proposed innovations in improving the training of
specialists in the specialty "Environmental Protection Technologies". 54 experts were involved in the experimental study, of
which: 22 doctors and 25 candidates of sciences. Thanks to the use of a number of statistical criteria during the expert
evaluation of the proposed innovations aimed at improving the training of specialists in the field of "Environmental Protection
Technologies"”, compliance of the proposed innovations with didactic, informational and scientific and technical requirements,
as well as their readiness for testing in real conditions of the educational process, which are also prospects for further scientific
research, was established.

Conclusions: currently, expert assessment has unequivocally emerged as a vital component of contemporary
pedagogical research, significantly contributing to the quality and validity of pedagogical practices and decision-making. Our
study included a quantitative assessment of expert competence, yielding an average competence coefficient (K) of 0.79. This
value surpasses the normative threshold of 0.67, indicating a high level of qualification among the experts involved in
evaluating the innovations. All participating experts provided positive assessments of the updated educational program for
"Environmental Protection Technologies." Moreover, with a calculated coefficient of variation of 8.45% (which is < 10%),
this assessment can be considered highly reliable, signifying a strong consensus among the experts' opinions.
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Introduction. Continuous improvement of
the higher education system amidst rapid scientific
and technological progress involves not only
enhancing teaching methods and conditions but also
addressing a range of urgent problems. These
include: developing and updating standards, ensuring
academic integrity, providing opportunities for
student and faculty mobility, building an inclusive

educational environment, and fostering global
cooperation. To solve these outlined tasks,
researchers ~ constantly  develop  innovative

approaches to organizing the educational process.
However, before implementing proposed innovations
in the educational process, their potential impact on
higher education students must first be determined.
It's worth noting that in pedagogical research
specifically, a number of factors complicate the
scientific inquiry process:

o Multiplicity of variables influencing the
educational process, limited knowledge about their
interaction, and the dynamic nature of the educational
environment.

o Lack of a sufficient sample size or a deficit of
empirical data to formulate generalized statements
about a particular object.

o Existence of multiple alternative approaches
to solving this problem, which, in turn, requires

detailed analysis and the development of clear criteria
for selecting the optimal solution.

« Uniqueness of each pedagogical study, which
makes it impossible to accurately predict results, even
when  reproducing similar circumstances of
pedagogical influence.

Consequently, this necessitates the use of
expert evaluation in pedagogical research, which
serves as an effective tool for establishing the
possible impact of developed innovations on higher
education students and the educational process as a
whole.

Sources: Modern higher education pedagogy
requires a scientifically sound approach to teaching
and learning, which, in turn, demands thorough
pedagogical research for the development and
implementation of innovative methodologies, the
evaluation of their effectiveness, and the continuous
improvement of educational quality in higher
education institutions. Pedagogical research forms
the foundation for enhancing educational systems and
programs, as well as for identifying students'
educational needs. Furthermore, such research
contributes to the development of creative teaching
approaches and the use of interactive methods and
innovative technologies in education, thereby
fostering an increase in educational quality and the
training of highly qualified specialists (Figure 1).

Scientifically substantiated approach to learning and teaching

Development and implementation of
innovations

Evaluation of innovation effectiveness

. 4

Evaluation of innovation effectiveness

Identification of students' educational needs

Development of creative approaches to
teaching
I

h 4

Use of interactive methods and innovative technologies in education

Figure 1. Algorithm for Improving Educational Process Quality
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According to P. Wood and M. O’Leary
(2019), ensuring teaching quality is only possible
through continuous pedagogical inquiry. This
involves analyzing modern trends in education,
innovative teaching approaches, implementing
advanced technologies and methodologies, and
continuously monitoring educational outcomes and
student reactions to these innovations. Such an
approach allows teachers and lecturers to adapt their
work to the constantly changing needs of pupils and
students, ensuring increased effectiveness of the
educational  process amidst rapid  societal
development and scientific advancements. However,
disciplinary and contextual nuances in pedagogical
research prevent a full assessment of the effectiveness
of these innovations.

Researchers F. Ferretti, A. G. Pereira, D.
Vértesy, and S. Hardeman (2018) noted that there are
problems regarding the reliability of processes and
procedures in pedagogical research that require
resolution. We agree with the scholars' statement and
believe that researchers should pay attention to the
following issues:

e Ensuring measurement reliability in
pedagogical research: In many pedagogical studies, it
is difficult to determine how accurately and
consistently certain indicators or parameters are
measured and controlled, particularly student
knowledge or test results. Developing reliable and
valid measurement instruments is a crucial aspect of
research.

o Adhering to internal consistency in diagnostic
tools: It is important that the measured indicators are
logically related and do not contradict each other,
which, overall, will positively impact the quality of
the research.

e Mandatory use of test-retest reliability
procedures: This will address the problem of ensuring
the stability of measurement results when the same
instrument is applied repeatedly after a certain period.

e Ensuring inter-rater reliability: In
pedagogical research where interpretation or
evaluation results may depend on the interpreter, such
as the evaluator of a final project, conditions must be
ensured so that different interpreters make similar
decisions.

o Adhering to external validity: It is important
to ensure that research results correspond to real
phenomena and can be generalized to other groups or
situations.

o Diverse data types in pedagogical research:
Pedagogical studies use various types of data
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(quantitative and qualitative); therefore, determining
reliability for each data type requires the use of
different methods and approaches.

According to C. Evans, C. K. Howson, and A.
Forsythe (2018), there is a gap between research and
practice, and effective mechanisms for their
interaction are lacking. In this context, it is worth
noting that a number of pedagogical studies focus on
developing theoretical concepts and methodologies
rather than solving specific practical problems in
education. This leads to research results not always
being easily implementable in the educational
process. Furthermore, many education systems lack
clear mechanisms both for implementing research
results into pedagogical practice and for collecting
feedback from practitioners. This results in the
isolation of researchers and educators. Overcoming
this gap requires developing effective mechanisms
for  collaboration between researchers and
practitioners, creating platforms for exchanging ideas
and experiences, increasing the significance of
practical research, and implementing research results
into real pedagogical practice. Only by strengthening
interaction and cooperation can this gap be reduced
and greater effectiveness achieved in the educational
system (Figure 2).

The presented diagram shows that the gap
between research and practice in education is a
serious problem with a significant negative impact on
the effective functioning of the educational system.
Overcoming this gap requires developing effective
mechanisms for collaboration between researchers
and practitioners, creating platforms for exchanging
ideas and experiences, increasing the significance of
practical research, and implementing research results
into real pedagogical practice. Only through
strengthening interaction and cooperation can this
gap be reduced and greater effectiveness achieved in
the educational system.

E. Cleaver, M. Lintern, and M. McLinden
(2014) hold a similar view, believing that a number
of pedagogical studies are too formalized, making it
unclear what impact they will have in real educational
settings. Specifically, this is related to the fact that
many studies concern specific conditions or groups
that are not representative of general pedagogical
practice. The results of such studies may be difficult
or even impossible to apply in other contexts.
Improving this situation is possible by developing a
system for evaluating pedagogical research
(Kaynardag, 2019).
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— Theoretical orientation of research
— Lack of interaction mechanisms
— Isolation of researchers and educators

— Difficulty in
— 7 educational practice
— Inefficiency of the educational system
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— Development of effective cooperation mechanisms

— Creation of platforms for exchanging ideas and experiences

— Increasing the significance of practical research

— Implementation of research results into real pedagogical practice

Figure 2. Algorithm for Ensuring the Effectiveness of the Educational System

— C. Bvans, X. Zhu, N. Winstone, K. Balloo,
A. Hughes, and C. Bright (2019) emphasized the
importance of creating research communities of
practitioners to validly evaluate proposed
innovations. Such communities can unite teachers,
administrators, pedagogical researchers, and other
interested participants in the educational process
with the goal of jointly studying, testing, and
adapting new pedagogical approaches and methods
into pedagogical practice.

The aim of this article is the experimental
verification of the author's model for expert
evaluation of pedagogical research results.

Research Methods: Theoretical: synthesis
and  generalization,  modeling.  Empirical:
Praximetric: analysis and study of pedagogical
experience, educational and training programs for
specialists, etc. Survey-diagnostic: questionnaires,
testing, etc. Self-assessment methods. Expert
evaluation (commission method). Mathematical and
statistical: graph-analytical, scaling and ranking;
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expert argumentation coefficient based on self-
assessment;  expert competence  coefficient,
coefficient of variation of expert opinion agreement.
Results and Discussion. During the
research, it was proven that the opinion of
researchers C. Evans, X. Zhu, N. Winstone, K.
Balloo, A. Hughes, and C. Bright (2019) regarding
the creation of communities of all educational
process participants is valid. The creation of such
communities will allow for the fulfillment of five
main tasks to increase the effectiveness of
pedagogical research for improving the educational
process in modern dynamic societal conditions.

1. Uniting the Interests of Educational Process
Participants:

— diversity of participants: The community
should include participants with different roles in the
educational process to ensure a diversity of
perspectives and experiences. This can help ensure
that research is more comprehensive and relevant;
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— shared interest: participants should have a
shared interest in implementing innovations to
ensure that research is aimed at solving real
problems in education;

— interaction: The community should promote
interaction among participants with different roles to
ensure the exchange of ideas and experiences. This
can help increase the effectiveness of research.

2. Effective Research Planning. Requirements
for research planning:

— defining research goals: The community
should define specific goals it wants to achieve
through the research. This will help determine which
methods and tools need to be applied.

— defining resources needed for the research:
The community should determine what resources
should be involved for conducting the research, such
as time, finances, and human resources. This will
help avoid unjustified resource expenditures.

— defining research  methodology: The
community should develop a research methodology
that will be applied for data collection and analysis
of results. This will help ensure the objectivity of the
research.

3. Data Collection and Analysis of Pedagogical
Research Results. Requirements for research
organization:

— choosing data collection methods: The
community should choose the data collection
methods that will be wused to evaluate the
effectiveness of innovations, including surveys,
observations, comparative analysis, expert surveys,
etc.

— data collection: The community should
collect data according to the chosen methodology,
including conducting surveys, observing students,
comparing learning outcomes, etc.

— data analysis: The community should
analyze the data to determine the effectiveness of
innovations, including statistical analysis, group
comparisons, trend identification, etc.

— reporting results: The community should
present the research results in the form of a report
that will be accessible to all participants in the
educational process.

4. Defining Feedback Mechanisms and Ways to
Improve Research. Requirements for feedback:

— creating a platform for experience exchange:
The community should create a platform where
educational process participants can exchange

Professional Pedagogics/1(30)'2025

[J:f]j StrikePlagiarismcom

experiences and opinions about innovations, such as
an online platform, forum, conference, etc.

— collecting feedback from participants: The
community should regularly collect feedback from
educational process participants about innovations,
including through surveys, focus groups, interviews,
etc;

— analyzing feedback: The community should
analyze feedback from educational process
participants to determine how it can be applied to
improve innovations.

— making adjustments to the innovation
process: The community should use the results of
feedback analysis to make adjustments to the
innovation  process, including changes in
methodology, content, or approaches to
implementing innovations.

5. Dissemination of Positive Results. Overall, we
agree with the opinion of Cotton D. R. E., Miller W.,
Kneale P. (2018) that, given the lack of clear
mechanisms for determining the effectiveness of
pedagogical research results, they have a lower level
of recognition and respect than other fields of
research and scientific inquiry. We explain this
situation as follows:

— subjectivity in evaluation: Evaluating the
effectiveness of pedagogical research often relies on
subjective judgments, as pedagogical phenomena
and processes are complex to measure objectively.
This raises doubts about the reliability of the results.

— specificity of the educational environment:
In the pedagogical sphere, research often takes place
in a complex, dynamic sociocultural environment
where many variables are difficult or impossible to
control. This complicates the establishment of
cause-and-effect relationships and the isolation of
the specific impact of innovations on the formation
of the studied characteristic in students.

— ambiguity of results: Pedagogical studies do
not always yield unambiguous results due to the
individuality of each educational institution, student
group, teachers, and teaching methods.

— significant influence of time on research
results: The positive impact of some pedagogical
innovations may only become apparent over time,
when the children who participated in the study
complete their education. This significantly
complicates the evaluation of results in the short
term. At the same time, innovations that showed
positive results may have no impact on students after
5 years.
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— importance of context: In pedagogical
research, the conditions under which the research
was conducted are of great importance. Such
specific features significantly complicate the
generalization of the obtained results and their
interpolation in the educational environment.

— pragmatism in other sectors of Ukraine's
economy: In a number of such sectors, like medicine
or engineering, research results are more concrete,
expressed in clear numerical indicators, and direct
practical application only increases their weight.

Given the above, it is necessary to improve
methodologies for evaluating pedagogical research,
make them more objective and practically oriented,
and foster comprehensive interaction between
educators and researchers to enhance the quality of
education and increase the impact of pedagogical
research on practice.

The method of expert evaluation, as a
systematized procedure for collecting and
processing subjective opinions of experts, is an
effective tool for forecasting the development of
complex systems. It allows for the evaluation of a
phenomenon that takes into account the expert's
point of view, confidence, and experience, and
objectively considers the totality of individual
opinions.

Expertise is a systematized process of analyzing
and evaluating the results of activities, carried out by
competent specialists, with the aim of determining
their compliance with established criteria.

In pedagogical research, this method is not used
very often, usually in its simplest form (expert
surveys, generalization of their  opinions,
summarizing results). We explain this by a number
of reasons:

— subjectivity of evaluation: Pedagogical
phenomena and processes are often subjective and
difficult to measure objectively; evaluation is carried
out based on expert opinions, which may raise
doubts about the reliability of the results.

— significant influence of social aspects on
pedagogical research results: In pedagogy, a
number of variables related to social, cultural, and
individual factors are applied; expert evaluations can
vary depending on the context, which reduces their
objectivity.

— insufficient objectivity: In pedagogy, there is
often a lack of clear objective considerations that can
be used to evaluate the effectiveness of pedagogical
methods or innovations; the effectiveness of
pedagogical innovations is determined using various
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indicators (student motivation, level of satisfaction
with learning), which are contradictory.

— measurement  complexity: Evaluating
pedagogical results can be complex due to the large
number of variables affecting student learning and
development.

— time constraints: In pedagogical research,
decisions need to be made and pedagogical practices
improved in a timely manner, and expert evaluation
can be a costly and time-consuming process.

Despite the existing difficulties, we believe that
proposed pedagogical innovations should undergo
expert evaluation using appropriate statistical
methods before implementation. Only in such a case
can researchers reliably confirm the correctness of
the theoretical study and proceed to organize a
pedagogical experiment. This type of evaluation can
become a tool for making scientific and practical
improvements in curricula, teaching methodologies,
and innovative approaches to pedagogical practice.
Expert opinions are valuable for improving the
quality of teaching and achieving desired
pedagogical results.

Through properly organized expert evaluation,
valuable recommendations and insights can be
obtained from specialists with significant experience
in pedagogy. Such feedback helps solve problems
and improve the pedagogical process to achieve
better results. Therefore, we consider expert
evaluation an important component of pedagogical
research that can contribute to the continuous
improvement of the educational system. Analysis of
theoretical studies shows that expert evaluation is
considered a certain accompanying control of
activity that allows the researcher to adjust the
pedagogical process.

Generalizing the findings on this problem
allowed for the creation of an expert evaluation
model for pedagogical research, which is presented
in Figure 3.

The proposed model is a concept that describes
and explains the features of using expert evaluation
in pedagogy. The created model reflects the general
steps taken in the research process. At the same time,
the researcher chooses the implementation options
depending on the specifics of the initiated research.
The elaboration of the goal identified in the
pedagogical research and the attempt to determine
the optimal ways for further development that will
lead to the planned result, in fact, determine the need
for expert evaluation. To create an expert evaluation
program in a specific study, we clarify the purpose
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and methodological foundations of the research. The
methodological foundations of expert evaluation
include the following aspects:

— selection of the expert group: The
composition of the expert group should be

@ Strikeplaglar‘lsmcunl

representative and include specialists with the
necessary qualifications and experience in the
relevant field;

r

Purpose of Expert Assessment ]#

Methodological Foundations of the Study

Formulation of Goals and Objectives

Program

Development of Diagnostic Tools
(criteria for expert selection, questionnaires, etc.)

Expert Assessment

Development of the ¢

L Selection of Expert Assessment Method

Formation of the Expert Group and Conduct of Expert Assessment

Processing of Expert Materials

A4

—» Grouping and Summarization of Expert Materials

weighting scale;

—» using criteria (Mann-Whitney,
Waerden);

Calculation of Statistical Indicators for the Obtained Data:
— determination of relative values;
— calculation of group evaluations with consideration of expert

— determination of the reliability of the obtained statistical data
Kolmogorov-Smirnov, Van der

— investigation of the interdependence of expert conclusions
(using Spearman's or Kendall's rank correlation methods)

the oscillation coefficient)

Calculation of Statistical Indicators to Determine the Degree of Expert
L,| Consensus (coefficient of variation, asymmetry index, excess index of

Formulation of Conclusions

Correctional Measures for the Pedagogical Experiment Program

Fig. 3. Model of the expert assessment process in pedagogical research

— defining criteria and evaluation scales: experts
should have access to clear evaluation criteria and
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scales to determine the quality level or importance of
the parameters being assessed,;
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— determining methods and means of
information gathering;

— analysis and generalization of data: processing
and analyzing information obtained from experts is
typically performed using statistical methods and
software;

— ensuring reliability and objectivity: this
includes avoiding the influence of personal
preferences and excluding systematic errors;

— defining feedback mechanisms.

The methodology of expert evaluation may
vary depending on the specific task and research
context. However, its primary goal is to obtain high-
quality information that can be used for decision-
making and to improve certain aspects of the
pedagogical process.

The final, yet equally crucial, stage involves
formulating conclusions based on the obtained results.
Key aspects to consider during this process include:

— General characterization of the results: This
provides a comprehensive overview of the findings,
establishing the overall context of the study.

— ldentification of contradictory aspects and
their causes: If experts presented differing viewpoints,
these discrepancies must be noted, and an overview of
the various positions provided.

— Formulation of recommendations based on the
results: This may involve developing strategies,
improving processes, or making specific decisions.

— Identification of limitations and shortcomings
of the pedagogical study: This helps in understanding
the objectivity and reliability of the obtained results.

— Determination of the need for additional
research: If the results are ambiguous, further research
or adjustments to the experimental design may be
necessary.

Given current conditions, and with the aim of
determining the significance of the proposed
innovations for improving the training of specialists in
the "Environmental Protection Technologies"
specialty, an expert assessment was conducted. This
assessment involved academic staff experienced in
training specialists in technical fields. The purpose of
the expert assessment was to obtain objective
information, based on expert opinions and knowledge,
for making informed decisions and developing a
strategy for improving the educational program for
training specialists in the "Environmental Protection
Technologies"  specialty, considering  modern
challenges.
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The expert group that evaluated the results of
the pedagogical experiment included 54 researchers,
among whom were Doctors of Sciences (22
individuals) and Candidates of Sciences (25
individuals). Among the experts, 18 individuals held
the academic title of professor, and 26 — associate
professor. The expert group also included
representatives of the administrative staff of higher
education institutions (4 heads of educational and
methodical departments) and 3 specialists from the
academy of continuous education.

To ensure the objectivity of the research
results, an analysis of expert competence was
conducted, taking into account key factors influencing
their professional qualifications and the quality of
expert assessments, specifically:

— duration of pedagogical activity aimed at the
professional training of future specialists in the field of
"Production and Technologies";

— presence of an academic degree and academic
title;

— position held by the expert;

— awareness in the studied subject area
(development of professional competence of

specialists in the field of "Production and
Technologies™);
—  practical ~ experience  (availability  of

methodological and scientific developments) in the
studied subject area.

All the listed properties can be quantitatively
assessed, which allows for the quantitative assessment
of expert competence. The competence of an expert is
assessed using the formula: Given contemporary
conditions, and with the aim of determining the
significance of the proposed innovations for
improving the training of specialists in the
"Environmental Protection Technologies” specialty,
an expert assessment was conducted. This assessment
involved academic staff with experience in training
specialists in technical fields. The purpose of the
expert assessment was to obtain objective information,
based on expert opinions and knowledge, for making
informed decisions and developing a strategy for
improving the educational program for training
specialists in the "Environmental Protection
Technologies"  specialty, considering  modern
challenges.

The expert group, which evaluated the results
of the pedagogical experiment, included 54
researchers, among whom were doctors (22
individuals) and candidates (25 individuals) of
sciences. Among the experts, 18 individuals held the
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academic title of professor, and 26 — associate
professor. The expert group also included
representatives of the administrative staff of higher
education institutions (4 heads of educational and
methodological departments) and 3 specialists from
the academy of continuing education.

To ensure the objectivity of the research
results, an analysis of expert competence was
conducted, taking into account key factors influencing
their professional qualifications and the quality of
expert evaluations, specifically:

— duration of pedagogical activity aimed at the
professional training of future specialists in the field of
"Production and Technologies";

[Jﬁj Strikeplaglar‘lsmumn

— possession of an academic degree and academic
title;

— position held by the expert;

— awareness in the studied subject area
(development of professional competence of

specialists in the field of "Production and
Technologies™);
—  practical  experience  (availability  of

methodological and scientific developments) in the
studied subject area.

All the listed properties can be quantitatively
assessed, which allows for the quantitative assessment
of expert competence. Expert competence is assessed
using the formula:

K:aKB.KKB+(1_aKB).K(X’ (1)

where a,, — the coefficient that determines the
level of expert qualification (a,, € [0,5...1]).
Considering the specific characteristics of the
phenomenon under investigation (formation of
professional competence of specialists in the field of

KKB =

"Production and Technologies™), the qualification
coefficient level is estimated as a,, = 0,4.

The quantitative assessment of expert
qualification K, is performed using the formula::

: @

Pmax

where ¢;; — degree of compliance of
qualifications with job requirements and academic
degree (@;; € [1...12]); @pmar — maximum value of
the qualification indicator.

The indicator value ¢;; is calculated using the
methodology described in the study by Korchenko,
Hornitska, Zakharchuk (2010), in accordance with
Table 1.

Table 1
SYSTEM OF VERBAL-NUMERICAL ASSESSMENT OF EXPERTS' PROFESSIONAL
TRAINING
Academic Asst. | Sr. Assoc. | Prof. | Head Head of Administrator
Degree / Position Lecturer Prof. of Educ. & (Dean, Rector)
Dept. Method.
Dept.

No degree 1 1.2 2 2.5 2 3.5 4
Cand. Sci. 15 2.25 2.5 3 4 45 5
Cand. Sci., Assoc. | 1.75 25 3 3.5 4.5 5 6
Prof.
Doctor of Sci. 2 3 3.5 4 5 6 7
Doctor of Sci., | 2.25 3.5 4 4.5 55 7 8
Assoc. Prof.
Doctor of Sci., | 2.75 4 4.5 5 6 8 9
Prof.
Doctor of Sci, |3 4.5 55 6 7 9 10
Prof.,
Academician

Professional Pedagogics/1(30)'2025
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D. Sci., Prof, |4 5 6
Acad., Corr.
Member

8 10 12

The expert's qualification assessment,
obtained from Table 1, is independent of any
subjective opinion, as it is determined based on
objective, documented facts of the expert's activity:
position held, presence of an academic degree,
academic title, etc.

Next, we determine the expert's
argumentation coefficient (Ka) based on a self-
assessment of identified argumentation sources. The
expert performs a self-assessment of their
professional knowledge and skills through a
questionnaire. However, according to studies by O.
Korchenko, D. Hornitska, and T. Zakharchuk
(2010), expert self-assessment largely depends on

K, =

their personal characteristics, which can lead to
systematic errors in evaluation.

According to the methodology of B.
Hrabovetskyi (2010), to determine the validity of
research conclusions, we propose that experts
evaluate the level of argumentation using the
following verbal scale: H — High, M — Medium, L —
Low. According to reference Table 2, the experts'
verbal evaluations are converted into numerical
values, which serve as the basis for further
quantitative analysis and calculation of the
argumentation coefficient (Leonov, Vorovich, 2014,
p. 16):

g=1' A, (3)

Where a,, — numerical evaluation of the expert, n — source of argumentation..

Table 2

MATRIX FOR CONVERTING QUALITATIVE ARGUMENTATION ASSESSMENTS INTO
QUANTITATIVE ONES

Level of Argumentation

Argumentation Item B C H
(High) (Medium) (Low)

Knowledge of the specifics of professional
training of specialists in the field of «Production | 0,3 0,2 0,1
and Technologies»
Your professional competence, confirmed by
practical experience and scientific | 0,5 0,4 0,2
developments
Your Ievgl of awareness _of domestic scientific 0,05 0,05 0,05
research in the specified field
;i(gl?jr knowledge of global achievements in this 0,05 0,05 0,05
You_r awareness of trends in the training of 0.1 0.1 0.1
engineering personnel

We perform a quantitative assessment of
expert competence based on the obtained data. The
formed working group of experts is highly
qualified and capable of effectively solving the
assigned tasks, as 0.67 < K < 1 (Podolyanchuk,
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2014, p. 120). According to Figure 4, the
competence coefficient of each expert exceeds the
established threshold, which indicates the high
professionalism of the involved specialists.
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Fig. 4. Values of Expert Competence Coefficients

We will calculate the average value of the competence coefficient:

_ 42,40

K=——=0,79.

54

Since the average value of the competence
coefficient K is 0.79, exceeding its normative value
(0.67), the selected group of experts possesses a
sufficient level of qualification to evaluate
innovations aimed at improving the training of
specialists in the "Environmental Protection
Technologies" specialty.

The following were proposed for expert
review: an improved educational program,
methodological guidelines for students' independent
and individual work, diagnostic tools for assessing
professional competence (based on fuzzy logic
methods), the essential features and principles of
which are reflected in the authors' publications
(Dembitska,  Kobylianskyiy, = Puhach, 2022;
Dembitska, Kobylianskyiy, 2022; Kuzmenko,
Dembitska, Miastkovska, Savchenko, Demianenko,
2023, and others). To determine the significance of
each criterion, the following indicators were
applied: statistical indicators for sample evaluation
(to determine the generalized opinion indicator),
degree of expert opinion agreement, statistical
reliability of expert assessment results, and
indicators of expert involvement in implementing
innovations for improving the training of specialists
in the "Environmental Protection Technologies"
specialty.

To calculate the indicators of generalized
opinion, we apply statistical indicators for sample
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evaluation: the arithmetic mean of the score for a
specific requirement (in points), the variance of the
score for each indicator, its standard deviation, and
the coefficient of variation.

We evaluate the research results. If experts
demonstrate a very strong degree of opinion
agreement, the coefficient of variation V<10%;
strong — if 10%<V<20%; and medium, if V>30%
(YYashkina, 2013, p. 443).

Given the limited publication volume, we
provide calculations for the results of the updated
educational program for training specialists in the
"Environmental Protection Technologies" specialty
as an example:

e average value M=91.28;

e Vvariance D=59.44;

¢ standard deviation 6=7.71;
« coefficient of variation

V=7.71/91.28-100%=8.45%.

Thus, all experts positively evaluated the
updated educational program for training specialists
in the "Environmental Protection Technologies"
specialty. Based on the calculated coefficient of
variation of 8.45% < 10% (indicating a very strong
degree of expert opinion agreement), this
assessment can be considered reliable, and the
expert opinions — consistent.

Therefore, the expert assessment of the
proposed innovations for improving the training of
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specialists in the "Environmental Protection
Technologies" specialty meets didactic,
informational, scientific, and technical
requirements, and proves that the improved

educational program for training specialists in this
specialty can be piloted in a real educational process.

Conclusions. The conducted research
provides grounds to state that the use of expert
assessment in pedagogical research is necessary due
to the following main reasons:

e involvement of expert knowledge and
experience in the analysis of pedagogical
innovations. Experts in a given field possess
profound knowledge that enables them to conduct
substantiated and valid evaluations and provide
recommendations for improving the educational
process. In pedagogical research, experts can be
experienced teachers, methodologists, researchers,
or specialists from other related fields;

« objectivity and independence. Experts have
no personal interests regarding a specific study, so
their evaluations are usually objective and
independent, allowing for a realistic assessment of
proposed pedagogical innovations and their
potential impact on learners;

« Vverification and confirmation of hypotheses
and theories. With the help of experts, it is possible
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Pedepar:

AxmyanvHicms. B yMOBaxX CTPIMKOTO PO3BUTKY HAYKOBO-TEXHIYHOI'O MPOTpeCcy BUHHKIIA HaraibHa morpeda y
BUKOPUCTAaHHI EKCIIEPTHOTO OIiHIOBaHHS B INENaroriyHuX JOCHI[KEHHSX, M0 € JI€BUM I1HCTPYMEHTOM JIs
BCTaHOBJICHHsI BIUIMBY PO3pPO0JICHNX 1HHOBALIH Ha 3700yBayiB BUILOI OCBITH Ta OCBITHIH MPOLEC B LLIIOMY.

Mema: ekcriepuMeHTaIbHA IIepeBipKa aBTOPCHKOT MOJIENT €KCIIEPTHOTO OI[IHFOBAHHS PE3YJIbTATIB IEeAaroriaHIX
JOCJIKEHHb.

Memoou: TeopeTHyHi; eMIIipUYHi: NPaKCUMETPUYHi, ONUTYBAJbHO-I1arHOCTUYHI, CAMOOLIHIOBaHHA K
EKCIIEPTHOTO OIIiHIOBaHHS; MATEeMaTHYHI T4 CTATHCTUYHI.
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Pe3ynsmamu: Ha MiACTaBl TECOPETUYHOTO aHATI3y BUOKPEMIIEHO HU3KY (DaKkTOpiB, SIKi YCKIaIHIOIOTH MPOLEC
HAayKOBOI'O IIOINYKY; OOIPYHTOBaHO IOTPeOy B MiABUIICHHI SKOCTI MENAroridyHMX JOCTIIKEHb; IiATBEPIKECHO
HEOOXITHICTh 3aCTOCYBaHHS EKCIIEPTHOTO OI[IHIOBaHHS B TIENarori9HUX JOCHTIDKEHHSX, SK OJHOTO i3 [i€BUX
THCTPYMEHTIB JUIsl BU3HAUYEHHS MOKJIMBOTO BILIMBY PO3pOOJICHUX 1HHOBALIM Ha 3100yBaviB BUIIOI OCBITH Ta OCBITHIH
npolec B LiJIOMY; CTBOPEHa MOJIENb BIATBOPIOE 3arajbHUN MOCHIJOBHUI MpoOLEC MPOBEIACHHS IOCIHIIKEHHS, aje
JTO3BOJISIE TOCHITHUKY CAaMOCTIHO BHOMPATH BapiaHTH ii 3aCTOCYBaHHS, B 3aJIE)KHOCTI BiJ yHIKAIIbHUX O0COOIMBOCTEH
HOro KOHKPETHOTO JOCHiPKEHHS; NMPOJACMOHCTPOBAHO Mi€BICTH MOZAETl Ha MNPHUKIAAl BHU3HAYEHHS 3HAYYIIOCTI
3alpONOHOBAHUX 1HHOBAIlM MO0 BIOCKOHAJCHHS MiArOTOBKM (haxiBIiB 31 cremnianbHOCTI «TexHomorii 3axucty
HaBKOJIMIITHBOTO CEPENOBUINAY; 10 EKCIIEPUMEHTAIFHOTO TOCIIKEHHS 3alTydeHo 54 eKCIepTH, 3 SIKuX 22 TOKTopa Ta
25 KaHOWAATIB HAyK; 3aBISKH BHUKOPHUCTAHHIO HM3KH CTATUCTHYHUX KPHUTEPIiB IMiJl Yac E€KCIEPTHOTO OIiHIOBAHHSA
3allpONOHOBAaHUX 1HHOBAIIM, COPSIMOBAHUX HAa BIOCKOHAJIEHHS MiArOTOBKHM (axiBUiB y ramysi «TexHomnorii 3axucry
HAaBKOJIMIIHBOTO ~ CEPEIOBHINA», BCTAHOBICHO JOTPHMAHHSA  3alpOINOHOBAHUM  IHHOBAIif  JAWJAKTHYHHM,
iH(hOpMaIiftHIM 1 HAYKOBO-TEXHIYHMX BHMOTAaM, a TaKOX IXHIO TOTOBHICTH IO ampoOallii B pealbHUX YyMOBax
OCBITHBOTO MPOLIECY, LIO € i TePCIEKTUBAMH MOJATBIINX HAYKOBHUX IMOIIYKIB.

Bucnosxu: y mporeci mpoBeaeHOro JAOCTIKSHHS 0YyJI0 3MIHCHEHO KiNBKICHE OI[IHIOBAHHS KOMITETEHTHOCTI
€KCIIepTiB; 3’sICOBAHO, IO CEpPeIHE 3HaUeHHS KoedimienTa KoMmneTeHTHOCTI K cranoBuio 0,79 1 mepeBHIINIO HOTO
HopMaTuBHe 3HaueHHs (0,67), 1110 CBITYMTH MPO JOCTATHIN PiBeHb KBaTi(iKallii eKCIePTIB IS OI[IHIOBAHHS IHHOBAIIIH;
BCi 3aJlydeHi eKCIIepTH MO3UTHUBHO OILIHWIMA OHOBJICHY OCBITHIO MPOTpaMy MiArOTOBKH (paxiBIiB 31 CHENiadbHOCTI
«TexHomorii 3aXUCTy HaBKOJNUIIHBOTO CEPElOBHIIA», a 33 PO3PaXOBAaHUM 3HaueHHSIM KoediuieHTy Bapiauii 8,45% <
10% (my»*e BUCOKMI CTYHiHb 3TOJM TyMOK €KCIIEPTiB), LI0 OLIHKY MOKHA BBa)KaTu AOCTOBIPHOIO, & TyMKH E€KCIICPTIiB
— Y3TOIKEHUMH.

KarouoBi cioBa: nedacociune 00CnioxcenHs, IHHOBAYIl, eKCNepmMHe OYIHIOBAHHS, MOOeNb, OCGIMHE
cepeoosuiye.
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