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Abstract — The paper deals with the problems of assessing
the compliance level of internal quality assurance system with
the requirements of European standards and guidelines. The
basis of the calculations is the self-assessment procedure based
on the composite index evaluation technology. An approach to
design a system of initial indicators for calculating the
composite index and the procedure for their scaling are
proposed. The algorithm for calculating the values of the
composite index, which is oriented toward the use of weighted
additive convolution, is described. At the same time, it takes
into account the nature of the output indicators. The rules for
establishing the correspondence between the quantitative and
qualitative values of the level of internal quality assurance
system are given. Evaluation can be carried out both at the
institutional level and at the level of individual academic
programme. The article contains examples of indicators and
initial indexes that can be used in the assessing procedures for
identification the level of internal quality assurance. An
example of calculations for the proposed approach is
presented. The results of the assessment can be used to identify
weak positions in internal quality assurance system, track the
dynamics of quality assurance level as a whole, and for its
individual components.

Keywords — Composite index assessment technology,
indicator of quality, self-assessment, Internal Quality Assurance
System, scaling, European Standards and Guidelines.

I. INTRODUCTION

Higher education, research and innovation play a decisive
role in the socio-economic and cultural development of the
country, contribute to its economic growth and global
competitiveness. The transformational processes taking place
in the national higher education system raise the problem of
ensuring and improving its quality as one of the key issues of
the national educational policy. The integration of the
Ukraine's higher education system into the European Higher
Education Area (EHEA) by introducing mechanisms for
guaranteeing its quality in accordance with the principles and
standards of EHEA is one of the main directions of the
implementation of the state policy in this area. The Law of
Ukraine "On Higher Education"” [1] defines the necessity of
building in every HEI the internal quality assurance system
(IQAS) of higher education as an important part of its
strategic management. The existence of such a system is an
urgent requirement of time that directs and checks the
activities of the institution to ensure the quality of the
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provision of educational services in accordance with the
requirements of higher education standards, the needs and
expectations of students and the labor market. An in-depth
description of the IQA procedures, the definition of the
relationship between the Bologna process and the quality of
education are presented in the Standards and Guidelines for
Quality Assurance in the European Higher Education Area
(ESG 2015) [2]. This document is non-legislative and is of a
recommendatory nature. It defines the general framework for
quality assurance systems at European, national and
institutional levels, promotes a common understanding of the
quality assurance of training in all countries and among all
stakeholders, supports mutual trust, promoting recognition
and mobility; promotes the guarantee and improvement of
the quality of higher education in EHEA. These standards
play an important role in the development of national and
institutional QAS in the EHEA as a key tool for comparing
the requirements of national and cross-border quality
assurance systems and building the required level of mutual
trust. The functioning of IQAS, in accordance with the
requirements of the ESG, will contribute to the development
of a quality culture and the reestablishment of mutual trust in
the quality of higher education between HEIs, labor market
and higher education applicants [3].

The components of the external quality assurance system
(EQAS) existing in the domestic HEIs partially meet ESG
requirements, but don’t form a coherent system and should
be reformatted in terms of recognition of the leading role of
internal systems in ensuring the quality of higher education,
as well as the interaction of EQAS and IQAS. The results of
the research on introduction of local QAS implemented in
2017 by the International Research Foundation for
Educational Policy at 124 Ukrainian HEIls universities of
various forms of ownership showed that most of them
declared the establishment and operation of IQAS. At the
same time, it should be admitted that the main motive for this
was not the internal belief in the necessity of their existence,
but the external requirements of the EHEA and Law of
Ukraine "On Higher Education”. This gives grounds to state
that this process is predominantly formal in character, and
sometimes it takes the form of imitation. The obtained results
show that, firstly, far from all the necessary components of
local QAS exist, and secondly, the nature of the institutional
and normative support of these components and the links
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between them does not give grounds for believing that they
are properly coordinated and form the system [4].

The same conclusions can be drawn from the results of
the SWOT analysis of the IQAS carried out during the
implementation of the International Project Erasmus+
"Quality assurance system in Ukraine: development on the
base of ENQA standards and guidelines (QUAERE)" of the
Program "KAZ2: Capacity-building projects in the field of
higher education (CBHE)» [5]. In our opinion, an integral
part of the IQAS is its self-assessment, in particular
assessment of results of the educational activities, strategic
planning, monitoring. Such activities are important in the
preparation of educational institutions for external quality
assurance procedures, in which the accreditation of academic
programmes (APs) and institutional accreditation have a key
role. The main attention in documents which HEIs prepared
for accreditation of AP earlier with assessing the components
of the IQAS, was paid to conforming the curriculum with the
standard and quantitative indexes — student success, level of
their residual knowledge, the number of methodological
publications, etc. The orientation of the self-assessment
process to the requirements of ESG involves assessing the
objectivity of determining the results of training, the
adequacy of information, technical, staffing and other kind of
provision, both directly to the AP and other aspects of the
activity of higher education applicants, as well as monitoring
the satisfaction of the educational program by all
stakeholders. The result is the determination of the level of
achievement of the tasks and the assessment of the success of
the program by its developers, as well as the applicants of
education and the labor market. This will promote to identify
the weaknesses of the AP and develop measures for its
improvement, as well as provide to obtain objective
information about the quality of a specific AP and the
functioning of the IQAS. We also note that this activity will
contribute to the preparation of a self-assessment report for
the AP, which is one of the compulsory components of the
accreditation process in the EHEA.

Il. LITERATURE REVIEW

In essence, during any AP accreditation, the evaluation of
both the programme itself and the HEI's capacity to realize it
is carried out. The analysis of the best international and
European accreditation practices, scholar's publications
shows a variety of approaches when evaluating educational
programs. Articles [6], [7], [8], [9], [10], [11] describe an
approach to evaluate APs based on the assessment of
learning outcomes. The procedures and tools described show
the degree to which learning outcomes are achieved for each
programme. The model is common in the sense that it can be
applied to any programme with measurable learning
outcome. Evaluation objects are the quality of knowledge on
a separate discipline, the quality of a separate AP, the
effectiveness of the HEI, assessment of certain types of
activities of university, for example, social support for
students, and others. Assessment tools proposed include, in
particular, senior output surveys, alumni survey, written and
oral examinations, external advisory panel portfolio, and
many others. It is noted, that each tool has some limitations.

The Asean University Network [12] proposes assessment
approach to the institutional quality assurance system covers
25 criteria and each criterion is evaluated by a 7-point scale.
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The assessment is based on the information provided in the
self-assessment report (SAR). On the received results the
total institutional rating is calculated. In order for the
institution to be accredited, this rating should be not less than
4,

Criteria for assessing APs used by European
accreditation agencies, in particular ASIIN, ARACIS, AQAS
[13], [14], [15], are aimed on assessing the compliance of
programmes with the ESG. As these standards and
guidelines requirements are formulated in general terms,
agencies develop their own criteria and indicators based on
ESG that allow experts to focus on relevant indicators of
learning and teaching. Consequently, the criteria should be
included in the context of the program, and also take into
account the individual goals set by the institution in the SAR.
During accreditation, experts evaluate whether the program
is able to achieve the stated goals and criteria. To obtain the
result of the assessment of compliance with the criteria, a
qualitative scale is used which has four levels: not
corresponds, partly corresponds, largely corresponds, and
fully corresponds.

A similar approach is also presented in [16], which is one
of the results of the QUAERE project. Evaluation is carried
out within the framework of SAR preparation. The proposed
criteria and the indicators developed for their evaluation are
mostly qualitative, although quantitative indicators may be
used to confirm compliance in a number of cases. For each
criterion it is supposed to provide possible evidences of their
fulfillment. In our opinion, the disadvantage of the above
approaches is a certain subjectivity in the assessment of the
IQAS, since they are oriented mainly on the use of
qualitative criteria. They characterize the degree of resource
provision for AP and aren't quantitative, so they are less
formalized. On the other hand, the absence of such
formalization doesn't allow to clearly define the boundaries
for these criteria levels, which may lead to different
evaluation results in same situations. The assessment result
will largely be determined by the expert's qualifications and
integrity. Quantitative criteria include the compliance of the
program with certain, usually established on national level,
quantifiable indicators, such as the share of staff with
academic degrees, the percentage of information and
methodological support for courses, the number of scholar’s
publications etc. The advantage of quantitative criteria is that
they are clear and don't allow misunderstandings, which
significantly reduces subjectivity in the QAS assessment and
allows us to clearly identify gaps and disadvantages that can't
achieve the intended level.

In this paper, we propose an approach to design a system
of indicators for the procedure for assessing on this basis, the
level and status of the IQAS in accordance with the
requirements of the ESG-2015.

I11. PROBLEM DESCRIPTION AND METHODOLOGY

The creating and functioning of the IQAS is impossible
without monitoring the quality of education. These
procedures should be carried out in accordance in accordance
with Article 48 of the Law of Ukraine "On Education" [17].
Effective monitoring activities of HEI should be aimed on
collecting and analyzing data on the implementation of a
student-centered approach to learning, including the
development of the necessary regulatory, informational and
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resource support for the learning , the use of flexible learning
trajectories, evaluation of student learning outcomes based
on clear and transparent criteria, assessment staff's
pedagogical and scientific activities, recognition of
competences acquired outside formal educational programs ,
determination of the degree of consideration of requirements
of stakeholders and the labor market to the organization of
educational activities. This requires the development of
effective monitoring tools as part of the self-governing
mechanism and self-organization of IQAS.

One of the key tasks of such monitoring is to identify the
level of IQAS. To solve this task, we propose an approach
based on such basic conceptual provisions.

1) The calculation procedure for identifying the level of
the 1QAS should not duplicate the existing systems for
assessing the quality of the providing the educational
activities of the HEI, but the final result of the assessment
should be comparable to the results of the assessment by
other approaches.

2) The proposed approach is aimed at self-assessing the
quality of IQAS in accordance with the recommendations of
the ESG-2015, but it allows modifications based on the
views of external experts who take part in accreditation
procedure of APs.

3) The values of the indicators on which self-assessment
is based should be formalized and not dependent on the
subjective perception of the source information for their
receipt by the evaluators.

4) The proposed approach should provide adaptation
and adjustment to the needs of separate HEI, that allows
easy and understandable interpretation of the results.

5) The calculation procedure for identifying the level of
the IQAS and its results should be transparent and
understandable to a wide range of users.

6) The approach proposed should make it possible to
carry out specific cross section and combinations of these
sections for: individual indicators; separate APs; separate
IQAS subsystems and at the institutional level in general.

To describe the proposed approach, the following
interpretation of the concepts of indicator and index is used.
Indicator is an element that reflects the level (state) of the
QAS or its subsystem in an easily perceived form. The
indicator has a nonmetric nature and is measured by the
order scale. Index is a quantitatively measured (or evaluated
by another way with subsequent quantization of the result)
characteristic of one or more properties of educational
activity or higher education, reflecting their results. It serves
to identify the value of the indicator.

Developing the ideas outlined in [18], [19], it is proposed
to measure and identify the level of IQAS according to ESG-
2015 requirements by following procedure.

1) Development of a system of indicators that
characterizes the implementation of the recommendations
for each standard of the first part of the ESG-2015.

2) Establishing for each standard set of partial
indicators, which in aggregate identify the level of quality
assurance under this standard.
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3) Calculating for each partial indicator corresponding
partial composite index, and identifying the value (state or
level) of the this indicator.

4) Calculating for each ESG-2015 Standard the
aggregate composite index using the values of partial
composite indexes for this standard.

5) Identifying the value of indicator for each standard of
ESG-2015 using the value of the correspond aggregate
composite index. It reflects the level of quality assurance for
this component.

6) Calculation of the value of the comprehensive index
by the values of aggregate composite indexes of components
of the first part of the ESG-2015.

7) Establishing the general level of IQAS on a
qualitative scale by identifying al value of general indicator
of the IQAS.

As it follows from the above procedure, assessment the
level of IQAS is based on a certain set of initial indexes. The
number and content of indexes for each standard is proposed
to determine based on the relevant recommendations for each
component of ESG. The information or characteristics of the
activity, the presence of which in accordance with the Laws
of Ukraine "On Education” [17], "On Higher Education™ [1]
is mandatory (for example, the publicity of certain types of
information, the availability of methodological support of
courses, etc.), as initial indexes aren't displayed. This
simplifies the calculations and makes the results easier to
use.

To measure the initial indexes, it is proposed to use two
types of scales: dichotomous and metric (quantitative). In our
opinion, this reduces the subjectivity in the evaluation. The
use of the quantified values of 0 and 1 for the dichotomous
scale, which indicate the presence/absence of a certain
characteristic, provides the possibility of taking into
account/not taking into account the index in their composite
convolution. To measure characteristics of educational
activity by the metric scale, it is suggested to use ratio. This
allows to unify indexes and simplifies their use in the
convolution procedure. In our opinion, the use of absolute
values of indexes (quantity, volume, etc.) is inconvenient
because, firstly, it complicates the definition of the quality
level for the IQAS and the interpretation of the final result (it
is difficult to determine the "ideal" level for each indicator,
high values of the scale for some indexes can reduce the
essential the variability of other ones having smaller units of
measurement). Secondly, for different HEIs, the same
absolute values of the indexes may have different weight,
which negatively affects the objectivity of the final result.

The use of ordinal scales to measure indexes at this
procedure is not feasible, since this significantly increases
the subjectivity of assessments. Typically, such
measurements use the involvement of experts, which
complicates the process of data collection and will increase
its duration in time. It also requires additional calculations
(coordination of expert opinions, the construction of
generalized expert assessments, etc.). Another disadvantage
is that this significantly complicates the convolution of
indexes (ranked data are not metric and require special
methods for their quantification and further processing).
Determination of the quantitative level of a partial composite
index is carried out by the method for a weighted linear
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convolution. The weight of each component can be
determined either by expert or statistical analysis of these
indexes. The approach proposed is oriented to the self-
assessment of the IQAS for HEI and doesn't involve the
external experts, so the number of indicators and their
weights can be determined by each HEI independently.

To identify the qualitative level of the IQAS based on the
constructed indexes for each standard of the first part of the
ESG-2015 and the overall quality of the IQAS, we use the
quality scale provided in [16]. To design a model that
implements the above-mentioned procedure for assessing the
level of the IQAS, we introduce the following notation:

Si — i-th Standard of ESG-2015, i=1..9; m; — number of

indicators for Standard S;; Ii?j — j-th partial indicator for

Standard S;, j=1..m;; | Nj — j-th partial composite index for S;;

kij — number of initial indexes to identify indicator Ii?j and

o u . — weight of partial

involve to the calculation of 1;7 ;

i
m;

composite index Ii'l“j , ZUU =1;B ;s — sth index for j-
j=1

th indicator for Standard Si; W, ; ¢ — weight of index P, | ;

ki

s=1.. kij, ZW— =1; I° - aggregate indicator for

i,j,s i
s=1
Standard S;; IiN — aggregate composite index for Standard S;;
V; — weight of aggregate composite index IiN for Standard
9
Si, Zvi =1; I,%AS — general indicator for IQAS; I,%AS -
i=1

comprehensive index for IQAS.

Calculation of indexes is carried out by such rules. For
the partial indexes following formula is used:

s=1

Aggregate composite index is calculated by the formula:

m;

N N

l; :Zui,jli,j (2)
1

Comprehensive index is calculated by the formula:

9
N N
ligas zzvili €)
i=L
ifvi indi Q 12 |Q
Identifying the levels of indicators I;;, I, lgas by
the values of appropriate composite indexes Ii"\'j, IiN, I,%AS

is carried out in accordance with Table 1. To rich this aim the
modified Harrington’s scale is used.
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TABLE I. TRANSITION RULES FROM NUMERICAL VALUES OF
COMPOSITE INDEX TO QUALITATIVE LEVELS OF THE INDICATOR
Quality level by
Range of_val_ues by modified Harrington’s Indicator’s value
composite index
scale
0.00..0.35 Very badly Not corresponds
0.36..0.46 Badly
B B Corresponds fully
0.47..0.63 Satisfactorily
0.64..0.80 Good Corresponds largely
0.81..1.00 Very good Corresponds fully

IV. RESULTS AND DISCUSSIONS

Let's consider the application of the proposed approach
on the example of the evaluation of two APs and the IQAS
of some virtual HEI. The research was conducted during
2017-2018 as part of the QUAERE project. For calculations
we have developed a set of indicators for each of the 9
standards of the first part of the ESG-2015. Each Standard
contained from 3 to 7 indicators. In total 37 indicators were
developed. An example of indicators for the first two ESG-
2015 Standards is given in Table 2.

TABLE Il EXAMPLE OF INDICATORS

Designation of

Standard the indicator Title of Standard/Indicator
I Q Policy for quality assurance
1
I Q Degree of normative support of IQAS.
11

The degree of involvement of internal
s, |Q and external stakeholders to shape a

12 quality assurance policy
Ing Degree of ensuring academic integrity

Q The degree of publicity of the quality
|1,4 assurance policy

=Zw.,. P ()

I Q Design and approval of programmes
2

The degree of availability of normative

Igl support for the mechanism  of
’ development and approval of AP
19 The degree of use of external and internal
Sz 2,2 expertise of AP

Degree of the AP compliance with the

I?s requirements of students and external
' stakeholder
I Q Degree of qualification of AP developers
2,4

To determine the level of each indicator, a set of initial
indexes was designed, for each indicator their number was
different and ranged from 6 to 13 units. The total number of
initial indexes was 410. The overwhelming majority of the
proposed indexes reflected the presence or absence of a
separate component for the assessment of the appropriate
indicator, and therefore measured on a dichotomous scale.
This has greatly simplified the data collection process. An
example of indexes for the first indicator of the first Standard
of ESG-2015 is shown in Table 3, and their values are
presented in Table 4. It also contains the value of the

composite index I); as well as the value of the

corresponding indicator Ifl. All values are calculated for
APs, as well as for the IQAS as a whole.
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TABLE Il EXAMPLE OF INITIAL INDEXES TABLE V. EXAMPLE OF CALCULATION OF PARTIAL COMPOSITE
oo _ INDEXES AND CORRESPONDING INDICATORS FOR STANDARD S
esignation
of the initial Title of the initial index Scale Value
index Index/ Weight _
Availability of document regulating | _. Indicator | ofindex | forfirst AP | for second AP for IQAS in
Pl,1,1 the functioning of the IQAS. Dichotomous general
P The presence of document regulating |1N1 029 0.79 0.83 0.83
11,2 the functioning of a special department | Dichotomous ”
or person within the IQAS. I Q ) Corresponds | Corresponds Corresponds
= Availability of document regarding the | _. 11 largely fully fully
113 organization of the IQAS. Dichotomous I[N 0.25 0.82 0.77 0.79
P Availability of documents regulating 12
11,4 the involvement  of  external | Dichotomous IQ - Corresponds | Corresponds Corresponds
stakeholders to shape an IQAS policy 12 fully largely largely
—— - N 0.27 0.60 0.60 0.60
P Availability of documents regulating |13
115 the involvement of students to shape | Dichotomous :
an 1QAS policy. IQ3 - Corresponds | Corresponds Corresponds
1
P The existence of a procedure for - 019 ga;gy gagrzly gagtlly
116 detecting and preventing violations of Dichotomous |1N4 : : : :
academic integrity in the student’s !
activity. 19 - Corresponds | Corresponds Corresponds
P The existence of a procedure for 14 largely fully fully
117 detecting and preventing violations of IN ) 0.74 0.75 0.75
academic integrity in scientific and | Dichotomous 1
methodical publications of academic 12 3 Corresponds | Corresponds Corresponds
staff. 1 largely largely largely
P The presence of a procedure for the
118 detection and prevention of violations Dichotomous TABLE VI. EXAMPLE OF FINAL RESULTS OF CALCULATIONS
of academic integrity in educational
activities. Index/ Value
P Availability of documents reflecting Indicator for first AP for second AP | for IQAS in general
119 the policy regarding the IQA at the | Dichotomous N 072 075 075
level of graduate departments. | 1
| Q Corresponds Corresponds Corresponds largely
TABLE IV. EXAMPLE OF INITIAL DATA AND CALCULATION OF 1 largely largely
PARTIAL COMPOSITE INDEX AND CORRESPONDING INDICATOR [N 0.69 0.65 067
2
Index/ | Weight . Value - 12 Corresponds | Corresponds | Corresponds largely
Indicator | of index | for first AP | for second AP | for IQAS in general 2 largely largely
11 018 1 1 1 |3N 0.69 0.65 0.67
P 0.14 1 1 1 | Q Corresponds Corresponds Corresponds largely
11,2 : 3 largely largely
Pl,l,3 0.16 1 1 1 u\l 0.69 0.68 0.69
Pl 14 0.09 0 0 0 I Q Corresponds Corresponds Corresponds largely
- 4 largely largely
Pis 0.13 1 1 1 [N 0.63 0.50 0.56
5
Pis 0.11 1 1 1 1Q Corresponds | Corresponds | Corresponds partly
5 partly partly
Ri7 008 |0 0 0 N 053 0.62 0.59
6
Pl,1,8 0.07 1 1 1 | Q Corresponds Corresponds Corresponds partly
P 6 partly partly
11,9 004 0 ! ! [N 0.69 0.77 0.74
N 7
Il,l i 0.79 083 083 1Q Corresponds | Corresponds Corresponds largely
1Q Corresponds |Corresponds |Corresponds fully 7 largely largely
11 ° largely fully I N 0.63 0.68 0.64
8
| Q Corresponds Corresponds Corresponds largely
Table 5 presents the results of calculations of the values 8 partly largely
of partial composite indexes. the corresponding levels of | |N 0.9 0.91 0.94
|r_1d|cators. the value of the aggrega}te composite index for the o Corresponds | Corresponds Corresponds fully
first Standard and the corresponding level of the aggregate o fully fully
indicato_r. T_able 6 shows the values of the aggregate [N 0.67 0.64 0.65
composite indexes for the Standards Si — Sg, the IQAS
corresponding values of aggregate indicators, as well as the 1Q Corresponds | Corresponds | Corresponds largely
results of calculating the comprehensive index and its IQAS largely largely

corresponding indicator value.
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An analysis of the results of the calculations obtained
shows that for most aggregate indicators, the level of
compliance of quality assurance with the ESG
recommendations has the value "Corresponds largely". This
takes place both for the APs and for the IQAS as a whole.
However, for the S5 Standard, which reflects the
requirements for staff support of educational activities, the
indicator value is "Corresponds partly". Consequently, HEI's
management should pay attention to improving the situation
in this area, given that staffing is one of the most important
in APs accreditation

V. CONCLUSIONS

The development of an internal quality assurance system
of HEIs remains as one of the most urgent tasks of reforming
and developing the Ukraine's higher education system, in
view of the desire to become a full partner in the EHEA.
Therefore, an important task is to assess the level of
compliance of the IQAS with the requirements of the EHEA,
which are reflected in the ESG. The scientific novelty of the
conducted studies is a procedure for the implementation of
such an assessment. Calculations are based on the set of
initial indexes, that are determined in accordance with
Standards of first part of ESG, that reflect the requirements
to the IQAS. It is proposed to determine the number and
content of indexes based on the relevant recommendations
for each Standard. Initial indexes are used to calculate a set
of composite indexes, that serves as the foundation to
identify levels of appropriate quality indicators. The paper
describes the rules for identifying the qualitative level of the
indicator for the corresponding numerical value of the
composite index. The use of both quantitative indexes and
qualitative indicators that characterize the level of the IQAS
has the advantage that the quantitative values allow the
comparison of values, in particular, when evaluating various
educational programs, tracking the dynamics of changes in
the values of calculated indicators, identifying deficiencies
and gaps in quality assurance. Indicators are used for
meaningful interpretation of the results obtained by defining
the level of the IQAS for the ESG recommendations both in
general and for the separate quality assurance components.
The article presents the practical implementation of the
proposed approach. Examples to shape a set of initial
indexes, system of indicators, interpretation of received
results are presented in the paper. The approach proposed
can be adapted for application to other sets of initial indexes
without changing the calculation algorithm and rules for
interpreting the result.
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