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DIGITAL TOOLS FOR MATCHING QUALIFICATIONS TO THE LEVELS OF THE

NATIONAL QUALIFICATIONS FRAMEWORK

Abstract. Mutual compatibility of different national qualifications frameworks (NQFs) based on
their compatibility with the European Qualifications Framework (or another international one) is
crucially important for the effective recognition of qualifications between states. In turn, it depends
on the quality of “filling” NQF levels with qualifications. Right comparing professional
(occupational) qualifications with NQF level is a non-trivial problem for standard developers. The
quality of any national system of qualifications depends on the comparability of qualifications with
the level of the NQF so the comparison process should be strongly argued to secure the
comparability. For qualification standard developers (especially for occupational standard
developers) there were no strictly justified recommendations on how to compare qualification with
the NQF level. Th. Saaty’s Analytic Hierarchy Process (AHP) is developed to resolve the problem
of evidence-based comparing educational or professional (occupational) qualifications with the level
of the National Qualification Framework (NQF). Research results give standard developers software
tools based on a strong mathematical background to determine NQF level for developed standards.
It is shown that Th. Saaty’s Analytic Hierarchy Process (AHP) is close to optimal for solving the
problem of qualifications comparing and therefore looks like the best option for such methods.
However, AHP demands non-trivial qualifications in mathematics and computing. The key problem
resolved by this research is simplifying procedures to ensure effective access to the tool for
qualification standard developers with minimal qualification in mathematics and computing. It is
proven that each problem of qualification comparison with NQF level may be reduced to three
options of decision. At the lower level of the decision-making process, there are 3-4 descriptors of
qualification. Therefore, a user should be capable of forming at most four matrices of judgments and
computing the main eigenvectors with some level of accuracy. The maximal dimension of matrices
is four (for example it's true for the Ukrainian case). But for some national qualification frameworks
that use only three descriptors maximal dimension of matrices equals three. Therefore, some simple
approximation methods for eigenvector computing may be applied using only minimal means of
Microsoft Excel or analogous applications. For the most general case of four NQF descriptors,
Microsoft Excel macro is developed to secure achieving any level of accuracy. Corresponding API
is developed by PHP programming language. Both Excel and API are accessible for users at the
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website of the Institute of Educational Analytics in Kyiv. The novelty of the article is that for the
first time in national and international practice, it proposes an alternative/supplementary algorithmic
method for determining the level of certain full and/or partial professional qualifications by the
National Qualifications Framework, thus creating prerequisites for further automation of the
activities of professional standards developers.

Keywords: qualification; National Framework of Qualifications; European Framework of
Qualifications; comparison of learning outcomes; Analytic Hierarchy Process (AHP); AHP
Application Programming Interface.

1. INTRODUCTION

Formulation of the problem!. Qualifications — educational and professional
(occupational) as well — may be determined by corresponding standards or by study programs.

On the other side according to provisions of the National Qualifications Framework
(NQF) regulation, each qualification should be matched to the corresponding level of NQF.

It is important to emphasize that the content of the NQF level is being determined not
only by the formal description of the level approved by the Government but also by the content
of educational and professional (occupational) qualifications matched to the level.

Case studies have shown that mistakes in matching qualifications to the right level
complicate recognition of qualifications. For example, in Ukraine like other European countries
such as Austria, and Switzerland, the occupational qualification of a nurse is matched to the 5"
or even 6™ level of NQF. But in Germany, this qualification belongs to the 4™ level of NQF?2.
The scope of labor functions in all cases is similar. Therefore such mismatches not only
complicate recognition but also may influence on quality of personnel and misunderstanding in
the evaluation of human capital.

This needs to compare learning outcomes anticipated by corresponding standard or study
program with NQF level description in a way that ensures keeping strong correspondence of
complexity of qualifications at the same level (let's name it as comparison problem).

Different approaches to the problem are based on expert reviews. However, no methods
for strong justification were applied. This research suggests an evidence-based justification
procedure based on decision-making theory.

Resolving the problem is important for quality insurance in national and European
qualification systems.

Analysis of recent studies and publications. Some practical approaches to resolve the
problem were developed by institutions responsible for a system of qualifications at national or
regional levels.

The National Qualifications Agency in Ukraine adopted recommendations for
professional standard developers on the determination of NQF level [1]. Recommendations
introduce some formulas for NQA level determination with weight coefficients, which values
should be determined by experts. Along with that recommendations don’t anticipate any more
or less strong method for determination of coefficients. Determination of the coefficients needs
further research,

The recommendations mentioned above follow recommendations developed by G.Hanf
under the technical support of the European Training Foundation (ETF) [2]. These
recommendations are descriptive and not based on some research.

1 Authors express gratitude to prof, Yu,Rashkevych (National Qualifications Agency), Erich Gutmann ( INBAS
Senior Consultant, Germany), Arjen Dej (European Training Foundation, Italy), who helped in discussions to state a problem
and understand its importance for different countries.

2 https://www.bwp-zeitschrift.de/en/bwp_127987.php
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Comparison of qualifications and comparison of qualification frameworks is extremely
important for ensuring the quality of qualifications. It’s a key problem for national and regional
qualification systems.

At the early stage of qualification frameworks for European Higher Education Area
formation compatibility of national ones was considered as the tool for convergence of national
higher education systems [3].

In [4] comparison of national qualification frameworks with different levels of
qualifications is studied. A mathematical model using artificial intelligence techniques is
developed. This approach may be also applied to the problem studied in the proposed research
but it demands training in Al. Al approach looks more costly than AHP application.

A lot of approaches to developing a sectoral framework — a framework of digital
competencies for education — stimulated research on the comparison of different products using
a special methodology of comparison [5].

Comparison of a qualification with NQA level demands making a decision. Therefore,
decision-making methods may be applied. Moreover, concerning the high importance of these
decisions, the optimality of decisions should be guaranteed in some way.

T.Saaty’s Analytic Hierarchy Process (AHP) for decision making is rather argued and its
optimality is strongly approved by psychological and mathematical methods [6,7]. Concerning
small dimensions of priority matrices (3 or 4) the method ensures close to optimal decision even
if matrices are inconsistent.

There are many cases of successful application of AHP in related areas: education,
personnel selection, assessment, etc.

AHP was applied to optimize the model of public and private school inspection in Abu
Dhabi [8]. In particular, AHP secured optimal weights for school inspection standards.

In [9] AHP is applied to optimize the criterion for the selection of candidates for vacant
job positions.

AHP in combination with linear programming technique is applied to optimize human
resource allocation problems [10].

The purpose of the study. The study is aimed at developing an algorithmic method
within the framework of the decision theory to enable a systematic comparison of professional
qualifications with the NQF level. It is assumed that the method under development will be
suitable for use by developers of qualification from various fields of education with minimal
computer skills and is developed by adapting T. Saaty's hierarchy method, which is currently
the only method for making these decisions with mathematically proven efficiency.

Considering the European integration process, Ukraine needs to ensure a rapid and
effective transition of the national training system from a strictly regulated and theorized model
to a model that is flexible, mobile, and oriented to the requirements of the labor market. One of
the important aspects of this reform process is the creation of the national qualifications system
and qualifications framework, the formation of a relevant qualification register, and the
development of a wide range of professional standards. At the same time, as of September 01,
2023, only about 300 professional standards have been developed and put into practice in
Ukraine, which does not exceed 10% of the total amount required. As a result, most types of
economic activity in Ukraine and the training of the employees for them are regulated by
outdated approaches and procedures. The process is hampered by the fact that while creating
professional standards, their developers face methodological issues, in particular, related to the
determination of appropriate levels of the National Qualifications Framework for professional
qualifications. This paper proposes a new approach to solve this urgent problem, facilitate the
creation of professional standards, and establish prerequisites for its automation based on the
development of appropriate algorithmic mathematical models.

18



DOI: 10.33407/itlt.v100i2.5313 ISSN: 2076-8184. Information Technologies and Learning Tools, 2024, Vol 100, Ne2.

Purpose of research. The research is aimed at the development of a decision-making
theory method to compare a qualification with the NQF level. The only method of decision-
making with mathematically proven efficiency is the hierarchy method AHP by Th. Saaty. The
method should be modified for application by developers of qualification standards with
minimal skills in computing. So, development of applications acceptable for qualification
developers from different fields of education and levels of qualification is another purpose of
the research.

2. THEORETICAL BACKGROUND OF THE RESEARCH.

Th. Saaty Analytic Hierarchy Process (AHP) is based on deep analysis of human thinking.
The method is focused on assisting experts to formulate better-argued decisions. It combines
the decomposition of a problem as a series of less complicated questions to expert and synthesis
of obtained responses to get a recommended decision.

Comparison of some set of options is a principal element of reasoning in this decision-
making method. Let's consider a situation when there are [ possible options for achieving some
purpose and an expert in the corresponding field has to establish the extent of their preferability.

The expert is asked to compare options using the standard table of coefficients. This table
determines the scale for comparison.

Table 1
Coefficients of priorities. Fundamental Scale [3, p.105].
Coefficient of Description Comments
preference
1 Equal importance Two options are equal concerning the purpose
2 Weak or slight Intermediate level between equal and moderate levels
3 Moderate importance | Experience and judgment slightly favor one option over
another
4 Moderate plus Intermediate level between moderate and strong levels
5 Strong importance Experience and judgment strongly favor one option over
another
6 Strong plus Intermediate level between strong and very strong levels
7 Very strong (obvious | One option is favored very strongly over another. There
or demonstrated) are practical pieces of evidence of domination.
importance
8 Very, very strong Intermediate level between very strong and extreme
importance levels
9 Extreme(absolute) The evidence favoring one option over another is of the
importance highest possible order of affirmation (without any
objections)

When the expert determined the preference of option with integer coefficients, then
inverse preferences should be equal as an inverse value: if A dominates B with coefficient p,
then B dominates A with coefficient 1/p.

In rather complicated cases if an expert can’t compare options by integers fractional
coefficients (1.1, 2.3, etc.) are allowed.

Finally, expert conclusions may be presented by the matrix of judgments

P=Q0 - 1/py i~ipy 1) 1)

Table 1 represents some scales for measuring preferences. Th. Saaty writes “ Many people

think that measurement needs a physical scale with a zero and unit to object or phenomena.
That is not true. Surprisingly enough, we can also derive accurate and reliable relative scales
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that do not have a zero or unit by using our understanding and judgments, which are, after all,
the most fundamental determinants of why we want to measure something. In reality, we do it
all the time and do it subconsciously without thinking about it” [6, p.21].

AHP therefore demands from experts only to compare options pairwise. This is a big
advantage of the method which simplifies expert work and allows him/her to think locally. But
the output will be obtained as a decision of a global problem.

Comparison is consistent (and therefore matrix (1) is called consistent) if option A
domination at B equals p, and if option B domination at C equals g, that domination of option
A at C equals pq. Consistency reflects the proportionality of the created scale.

Consistency implies simple equality for matrix (1)

AAT = E
where AT means transposed matrix and E is unit matrix.

Expert is allowed to review comparison and finally achieve consistency of the
corresponding matrix if possible.

The main eigenvector of the matrix (1) represents the extent of option priorities.

In the case when matrix P is consistent the main eigenvalue equals I, number of options.

3. MAINRESULTS

To solve the problem of comparison of qualification with NQF levels one has to compare
options of different levels.

Let some qualification standard @ and descriptors of the National qualification framework
(NQF) be given.

At the highest level of AHP, it is necessary to compare the importance of NQF descriptors
for a given qualification.

The expert has to determine a list of NQF levels that potentially may be appropriate for a
given qualification.

At the lower AHP level, an expert has to establish the importance of each selected NQF
level for the qualification concerning each NQF descriptor.

The principal problem to be solved is to develop possibly the simplest version of the
hierarchy analysis method and corresponding software application accessible for developers of
qualifications who have minimal skills in mathematics and computing. The reason for the
problem statement is that qualification developers may not be rather sophisticated in
mathematics and computing but involving specialists in AHP is impossible.

3.1. Comparison of NQF descriptors.

Ukrainian NQF has four descriptors: knowledge, skills, communication, and
responsibility and autonomy [11].

European qualifications framework (EQF) has three descriptors: knowledge, skills,
responsibility and autonomy [12].

Most of the national qualifications framework of European countries use three descriptors
like EQF, some use four [13].

Therefore, at the highest level AHP should be developed for four or three options.

Finally, the qualification developer obtains at this step matrix of comparisons 4x4.

1 1 1 1 1 1
D:(ld_dul____d31d32d41d42 1d_d431)- (2)
43

21 d31 d4y d3z dgz

Independently from matrix D consistency principal positive eigenvector w,
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Wq = (Wdl' ...,Wdl), W41 > 0, l= 4‘,
DWd:Ade,

corresponding to maximal eigenvalue 4,4, = 44 [3, p-119]

must be computed in normalized form:
Wa1 + Wy = 1.

This is a vector of descriptor priorities.
If some framework is based on three descriptors matrix 4x4 may be also applied. In this
case needless descriptor should be marked as having minimal importance over others (=1/9).

3.2 Comparison of NQF levels with regard to each descriptor.

First of all, we have to consider what maximal number of options (levels of NQF) may
appear for the qualification developer to make a decision. Let's consider a standard
qualifications framework with eight levels.

The levels may be grouped into three main groups based on standard levels of formal
education (see ISCED [14]):

1) primary education level — level one;

2) secondary education and postsecondary levels — levels two, three, and four;

3) tertiary education levels - levels six, seven, and eight.

The fifth level is specific because it may include post-secondary non-tertiary education
and a short cycle of tertiary education.

Usually, professional qualification demands some academic (educational) qualification
as a condition of access to awarding, and professional qualification is positioned on a higher
level than required educational qualification.

In some sense levels of formal education serve as benchmarks for qualification
framework levels (for example see [14,2].

In some cases, new professional qualification is based on the former professional
qualification of a lower level. Such cases are simpler because usually may be at most two
options for possible NQF levels of new qualification.

Therefore, we may conclude that professional qualification developers have to select the
right level for the qualification among of three options. Usually following sets of options would
be pre-selected before decision-making: levels 1-3 (primary and secondary education), levels
6-8 (higher education), levels 2-4 (secondary and postsecondary education), levels 3-5
(secondary and post-secondary education) and levels 5-6 (post-secondary non-tertiary, short
cycle or bachelor level of higher education). This conclusion is based on recommendations [2]:
G.Hanf recommends starting the comparison process with the selection key hypothesis
concerning the level and comparing learning outcomes with the selected level and two
neighboring levels.

Methodologies that are currently used to compare qualifications with the NQF level
recommend determining the level using weak (intuitive) arguments. The proposed methodology
involves the use of intuitive reasoning only for pairwise comparisons of hypotheses on a given
scale with regard only to selected descriptors. Therefore, the new approach reduces the error
probability to values close to zero.

Following the arguments above we have to compare three NQF levels concerning each
descriptor of NQF.

First of all, we have to compare three selected levels concerning knowledge and to get
the matrix of comparisons
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K= 1iik211Lk31k321 . (3)
k32

k21 K31

Having matrix K one has to compute the corresponding principal eigenvector of this
matrix in normalized form
Wi = (Wli ...,Wkl), l = 3,
KWk = Aka,
Wa1 + Wy = 1.
Analogously, matrices S,C,R which compare levels of skills, communication and
responsibility and autonomy should be filled, and corresponding normalized eigenvectors
Ws = (WSIJ L] WSZ)!
Swy = Agwg.

WC = (WCIJ ""WCl)l
Cw, = A.w,.

Wy = (er» ...,er),
Rw, = A,w,.
should be computed.
Analogously these vectors are named as vector of knowledge priorities (wy), skills
priorities (w), communication priorities (c), responsibility and autonomy priorities (w,.).
Finally, we have to compute the global priorities of each hypothetical level(option) of
NQF:
priority of the first option = Wy Wgq + WaaWeq + WazWeq + WaaWeq,
priority of the second option = Wy Wsy + WgoaWep + WizWey + Waa Wiy
priority of the third option = Wy Wg3 + WaoWes + WasWes + Wy,
The level with highest priority is a decision of the problem. The qualification should be
matched just with this level.
Consistency of matrices ensures optimality of the priorities vector. However for small
dimensions used here the decision is close to optimal even in case of lack of consistency [6,
p.129].

3.3. Computation peculiarities.

As it was mentioned above one of this research purposes is to simplify computations in a
way to make proposed technique available for developers with minimal skills in mathematics
and computing.

Computation of matrices D, K, S, C, R eigenvectors isn’t rather simple needs more skills
in mathematics and computing. So, we suggest some approximation algorithms effective just
in studied problem concerning small dimension of matrices. Proposed algorithms are based on
specific structure of preference matrix (inversely symmetry).

First of all, let’s remind that if matrix

P=@@1/py i~ipy - 1)=(ay = ay i~iayg - ay)

is consistent, then its element may be presented in form

a;j = z—; i,j =1,..,.1[3,4]. Inthis case matrix eigenvalue equals [, and vector

v=(vq,.,V11)
is the eigenvector. So, computation of priorities may be performed in three steps:

1) setv, =1;
2) fori=2,..1setv;, =vp;y;
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3) normalize vector v by division each element by sum of all elements.

Unfortunately, consistency is rarely achieved in reality. So approximate methods may be
applied.

For positive matrices of judgments (1) having dimension less then 3:

A = (ay; @y Q13 Apq Ayp Ap3 A3 A3 A33)
elements of principal eigenvector
W= (W1, WZJ WB)
may be approximated by formulas
W, = Gfananas), | = 1,23. 14

Therefore, this method may be easily applied for matrices K, S, C, R and also for matrix
D in case of comparison with EQF or national frameworks with three descriptors.

Nevertheless, numerical experiments showed that accuracy of suggested method is
rather good if Visual Basic for Excel Application is used and doesn’t ensure good accuracy if
some Internet programming tools (PHP) are applied.

To compare a qualification with NQF (Ukraine) there is a necessity to compute an
eigenfunction of matrix D having dimension 4.

In this case following iterative algorithm may be applied to matrix P.

One has compute degrees of matrix: P, P?, ....,, P™, ..., normalizing it at each step:

1) B, =P,B, = B,P;

2) P, = B,/sum(B,), where sum(B,) is sum of all element of matrix B,, ;

nt) B, = B,_.P , B, = B,,/sum(B,,), where sum(B,,) is sum of all element of
matrix By, ;

Computation process stops if absolute value of difference between matrices P, — P,,_,
become less then pre-established precision & > 0.

The desired eigenvector W element W, equals sums of i-th row of B, divided by sum of
all B, elements.

Dependently of ¢ this is sufficient approximation of priorities vector.

This method is applicable to all matrices of judgments.

Finally, the result may be verified by equality of fraction obtained by dividing pairwise
elements of vectors PW and W. These fractions should be approximately equal and equal to
desirable eigenvalue A. This of the evidence of the equality

PW = AW.

3.4. Excel book for solving AHP problems for qualifications.

Excel-book Qualif-to-NQF,xIsm consists of the sheet D (Data&Results) with VBA
macro IT. Macro IT includes three functions:

1) M_InvSymmetric(Matr As Variant) As Boolean (verifies correctness of a matrix),

2) M_Consistency(Matr As Variant) As Boolean (verifies correctness of a matrix),

3) Prior(Matr As Variant) As Variant (computes eigenvector of a matrix).
Macro IT applies these functions to matrices of judgments and finally computes

A user inputs data at sheet Data&Results. Data includes:

1) Title and type (academic or professional) of qualification;

2) Suggested NQF levels;

3) Matrix D of descriptors priorities for given qualification;

4) Matrices K,S,C,R of levels priorities concerning descriptors: knowledge, skKills,

communication, responsibility and autonomy;
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5) Precision of eigenvectors computation € > 0.

When user pushes a button “RUN” following messages shall be displayed:

1) “Matrix Ok” or “Matrix wrong”;

2) Matrix is consistent/non-consistent’;

3) Priority vectors for each matrix;

4) Main result - vector of level priorities.

The system verifies if matrices (2) and (3) are inversely symmetric, i.e., if there no some
technical mistakes. So, if some matrix signed with “Matrix wrong” a user must verify data
input, otherwise the result may not be correct.

Working Input/Output sheet for testing sample is at the picture below.

|Qua|ificatinn: Practical Psychologist (Social area) |
Type: academic vs. occupational Occupational T
Hypothetical levels of NQF (input 3 ial) El 7‘ 8‘
Accuracy [ 0,01
NQF Description priorities
B &

8 £ |3 =

3 H a E Levels priorities

H - E 22§ Levels priorities (Responsibility and

£ = 85223 Levels priorities (Knowledge) Levels priorities (Skills) (Communication) autonomy)
Knowledge 1,00000| 2,00000| 4,00000| 800000 6 7 g 6 7 8 6 7 8 6 7 g
skills 0,50000| 1,00000| 2,00000/ 4,00000 6 1,000| 2,000 0,250 6 1,000/ 0,500 0,200 6 | 1,000/ 9,000 4,000 6 | 1,000| 0,143] 0,167
Communication | 0,25000| 0,50000| 1,00000| 2,00000 7 0,500 1,000| 0,167 7 2,000| 1,000| 8,000 7 | o0,111] 1,000 0,143 7 | 7,000| 1,000| 0,250
Responsibility
and autonomy 0,12500| 0,25000| 0,50000| 1,00000 8 4,000| 6,000] 1,000 g 5,000 0,125| 1,000 8 0,250 7,000 1,000 g 6,000 4,000| 1,000
Priorities 0,533333 0,266667 0,133333 0,066667 0,1984 0,109 0,721 0116 063 0,2137 0,825 0,063 0,301 0,072 0301 0,721
Matrix
consistency Matrix is consistent Matrix isn't consistent Matrix isn't consistent Matrix isn't consistent| Matrix isn't consistent
non-consistent
Correctness of
the matrix Matrix Ok Matrix Ok Matrix Ok Matrix Ok Matrix Ok

Solution: Priority of options
1. Clear yellow ranges [ 6 [ 7

2. Fill four tables 0,110 [ 0,076 [ 0,420

3. Push the button below
RUN |

Pic. 1. Screen shot of Excel sheet.

Users have to have in mind some peculiarities of decimal computations. Original matrix
of judgments uses ordinary fraction. A computer operates with decimal fractions. Therefore,
direct division by numbers 3, 6, 7, 9 leads to some small differences between original elements
of matrix and their decimal representations. These differences will result in a " Matrix wrong "
error message. So comparison of matrix pairwise inverse elements should be performed with
some accuracy, say the same accuracy € may be applied.

The user can review result. If suggested priority level strongly dominates others the
suggested decision may be recognized as rather argued. Otherwise, the user can review his/her
decisions concerning matrices of priorities and repeat computations.

Excel book may be uploaded from the site https://iea.gov.ua/wp-
content/uploads/2023/05/qualif-to-ngf.zip.

3.5. API for solving AHP problems for qualifications

Another application for decision making in comparison qualification with NQF level is
developed as Internet application by PHP language. Algorithm is the same is in VBA-Excel
application and interface as well. Application is accessible at site https://iea.gov.ua/s_script/.

Internet application uses same notations as VBA one and may be integrated with other
applications.
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3.6. Testing and verification.

The system was applied to compare professional standard “Practical Psychologist (social
work)” with NQF level. The standard is approved but it does not consist of statement about
level of NQF.

The standard demands tertiary education of applicants — at least of bachelor degree.
Expert agreed that this qualification may be compared with 6", 7" or 8" level.

The system suggested 7" level as most appropriate to the qualification.

Independent expert agreed that the solution is rather reasonable.

Analysis of priority tables has shown that with regard to knowledge 6th level is most
preferable. But concerning skills and autonomy and responsibility higher levels are more
preferable.

Corresponding recommendations with examples for Ukrainian users are presented in
[15].

4. CONCLUSIONS AND PROSPECTS FOR FURTHER RESEARCH

The study focuses on the creation of an algorithmic method for the implementation of
systematic decisions by qualification developers from different fields of education with
minimal computer skills, to automate their work on the practical comparison of professional
and educational qualifications with the levels defined by the NQF (National Qualifications
Framework). Such a practical comparison can be realized by using the MS Excel application
program, which is available to all PC users. A detailed description of the developed method in
the MS Excel environment is provided, which will allow users to solve their practical problems.

The main idea underlying the algorithmic method is to reduce the user’s practical work to
a pairwise comparison; the method proposed in this paper is an appropriate adaptation of the
hierarchical T. Saaty’s method, which is currently the only one that confirms reliable
mathematical efficiency in decision-making. The systematic use of this method can improve
the quality of the national qualifications system and facilitate its alignment with the European
Qualifications Framework.

The developed method has been successfully tested by comparing the Ukrainian
professional standard "Practical Psychologist (Social Work)" with the level of the National
Qualifications Framework. In the process of developing and practical testing of the algorithmic
method, it was found that the only strict requirement for users-developers of the standards is
the accurate preparation of reasonable matrices of arguments using the fundamental scale.
Taking this into account, the users of the method may need a short training to master it and use
it in practice when working with educational and qualification descriptors.

The authors [8,9,10] point to a fairly wide range of applications of T. Saaty's method by
individual researchers for recruitment, human resource allocation, optimization of educational
institutions, etc.

In this context, it may be beneficial to further develop and adapt our method for its
simultaneous use by a group of users, since qualification standards are usually created by
working groups. Such an application could also be used for recruitment or allocation of human
resources, since such decisions are made by several managers at different levels of authority.

Another promising aspect is research on the involvement of artificial intelligence (Al) in
the use of the method. Al can be used as a consultant for standard developers in the comparison
process. In addition, after training, Al can provide the formation of a decision matrix and can
also perform well in pairwise comparisons of options.
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AHoTanin. AHamtnuHui iepapxiynuii mpouec T. Caati (AHP) 3acrocoBaHOo st BUpILIEHHS
npobiieMu 3icTaBiIeHHsS OCBITHIX abo mpodeciiiHnx kBamidikamiii 3 piBHem HarioHanbpHOI paMKku
kBamigikamiii (NQF). i po3poOHUKIB cTaHmapTiB KBamidikamiid (0COOIHBO I PO3POOHUKIB
npodeCciiHiX CTaHAapTiB) HEMae CyBOpO OOIPYHTOBAaHMX pPEKOMEHJAlild M0N0 TOPIBHIHHS
kBamidikanii 3 pisaeM HPK. SIkicth Oyzb-sikoi HalliOHaJIbHOI CHCTEMH KBai(iKalliil 3a1eXKHuTh BiJl
nopiBHsHHS KBatidikaniii 3 piBaeM HPK, Tox neii npouec mae 6ytu 1o0pe aprymeHToBaHUM. Tomy
CJTiJI 3aCTOCOBYBAaTH METOAM MPUUHSATTS pilieHb. [lokazano, mo Analytic Hierarchy Process (AHP)
T. Caati € OaAM3bKMM 10 ONTHMAJIBHOTO JUIsS BHUpIIICHHS 3aja4l MOPIBHSHHS KBaJidikaiii i
HaWKpalmM BapiaHToM juist Takux metoaiB. Onnak AHP Bumarae nerpuBianbHux kBajidikarriit 3
MaTeMaTUKH Ta 00YHCIIOBAIbHOI TeXHIKU. KiTFouoBOIO Mpo0IIeMoto, sIKY BUPILIYE 11€ TOCiPKEHHS,
€ CIpOLICHHS Ipouenyp mis 3ale3rnedeHHs e(EeKTUBHOrO JOCTYIy IO IHCTPYMEHTY Jis
PO3pOOHUKIB KBani(iKalliHHUX CTAaHIAPTIB 3 MIHIMAJIBHOK KBaJI(iKalli€lo 3 MaTeMaTUKH Ta
obumciroBasbHOT TeXHiKU. JloBeleHo, 110 KOXKHY 3ajiady HOopiBHsHHS KBaidikauii 3 pisHem HPK
MO’KHA 3BECTH JIO0 TPHOX BapiaHTiB BUpilleHHs. Ha Hkuomy piBHI Ipoliecy MPUAHATTS PillieHb €
3-4 neckpunropu kpamigikamii. OTke, KOpUCTyBau MOBUHEH OyTH 3aaTHUil (opmyBaTu
LIOHANO1IbIIIE YOTUPH MATPHLI CY/XKEHb 1 00UUCITIOBATH OCHOBHI BJIACHI BEKTOPH 3 JIESKUM PiBHEM
TOYHOCTI. MakcHMaibHa PO3MIPHICTh MaTpPHIlb — YOTHPH (HAMPHKIAJ, 1I€ CIPAaBEIUTUBO JIJIs
YKpaTHCBKOI'0 BUMIAJKY). AJie IS JIeIKUX HaIllOHATBHUX PAMOK KBaJIi(iKalliil, ki BAKOPHCTOBYIOTh
JIUIIE TP AECKPUNITOPH, MAaKCUMaJIbHA PO3MIPHICTh MATPHIb AOPIBHIOE TPHOM. TOMY AesKi poCTi
METOIM ampOKCHMAI] JJIsi OOYMCIICHHS! BJIACHHX BEKTOPIB MOXYTh OYTH 3aCTOCOBaHI JIHIIE 3
BUKODHCTaHHSIM MiHIMaJdbHUX 3aco0iB Microsoft Excel abo awnamoriunmx mnporpam. Jlis
Hal3arajgpHIIIOro BUMaAKy 4oTHphoXx neckpuntopiB NQF pospobieno makpoc Microsoft Excel,
1100 3a0e3Me4nTH JOCSTHEHHS OY/Ib-SIKOT0 PiBHS TOUHOCTI. Binnosinuuii API po3pobienuit MOBOIO
mporpamyBauas PHP. I Excel, i API moctymHi mis kopucTyBadiB Ha caidTi [HCTHTYTY OCBITHBOI
aHanmiTukd B Kuesi. HoBu3Ha craTti momsarae B ToMy, IO B Hiil BIiepine B HallOHANBHIA Ta
MDKHapOJHIA TPAKTUI[ 3alpONOHOBAHO aJbTEPHATUBHUI/MOJATKOBUI aNTOPUTMIYHUIA METO.
BU3HAYCHHS PIiBHS OKPEMHUX MOBHHX Ta/a00 4acTKOBUX Mpodeciiinnx kBaiiQikaiiil BIAMOBIAHO 10
Hamionansroi pamkm kBamigikariii. Lle cTBopioe mepeayMoBH il MOAANBIIOI aBTOMATH3AIIil
JUSUTBHOCTI pO3POOHUKIB MPOQeCiiHUX CTAHAAPTIB.

KarouoBi caoBa: xsamidikamis; HamiomanpHa pamka keamidikamiii; €Bpomedichka paMka
kBauti(pikamiif; 3icTaBICHHS pe3yIbTaTiB HABUAHHS,; aHAITHIHHH iepapxiunauii mpomec (AHP); AHP
TIPUKIIAIHAH IPOrpaMHAi iHTEepQeiic.
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