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Abstract. In the article the expediency of quality assessment and certification
of electronic educational resources of the higher education institution is justi-
fied. The order and scheme of internal certification of electronic educational re-
sources are formed as a result of research. Certification includes the software-
technical and complex expertises. Also this article includes a system of criterias
for the complex expertise of electronic educational resources (criterias of struc-
tural, scientific and methodological assessment). The quality level evaluation
method of electronic educational resources is proposed on the basis of the ex-
pert assessment of compliance with the requirements. In the article the exten-
sion of this algorithm by necessity to take into account the views of consumers
and the opportunity to provide a recommendation for getting ISBN are provid-
ed.
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1 Introduction

The formation of a highly qualified specialist in the modern university is based on
student's necessity of processing large amounts of information. Today we can define
the following global trends in the informatization of educational process:

extension of usage of distance education technologies in all fields of training;
appearance of e-books and e-courses industry;

steady entry to market new suppliers of technologies for e-learning;
standardization of electronic content and electronic educational environments;
development of distant education system of network electronic universities.

ICTERI 2016, Kyiv, Ukraine, June 21-24, 2016
Copyright © 2016 by the paper authors


mailto:natalia.gots@lp.edu.ua
mailto:pastsvitlo@gmail.com

149 -

The transition to individual learning, the growth of the self-learning, the introduc-
tion of distance education, the quality assurance of different forms of educational
process need to be supported in the educational process by modern educational litera-
ture, which includes advanced scientific developments and innovative technical solu-
tions of world-class.

Therefore, the introduction into the educational process electronic educational re-
sources, that involves the formation of electronic educational and scientific literature
fund in the university and electronic educational editions, is important. Electronic
educational editions can be viewed as an automated training information system,
which includes learning, methodical, research and reference materials for academic
subjects. It allows for the use of them in the learning process based on the appropriate
software.

It should be noted that the quality of education largely depends on quality of edu-
cational manuals and textbooks that are used by students. To control and provide the
quality of electronic educational literature of university it is appropriate to certify the
electronic educational resources, that means to evaluate their compliance with certain
requirements on the content, structure, included information, functionality and train-
ing capabilities, advanced scientific statements. Therefore, the development of princi-
ples of certification of electronic educational resources with the following definition
of their quality level is actual task.

2 Certification of electronic educational resources

Electronic educational resource is a set of teaching, research, information, reference
materials and tools developed in electronic form and presented in media of any kind
or placed in computer networks, which are reproduced by electronic and technical
means and are necessary for effective organization of the educational process, as part
that is related to its filling with the qualitative teaching and methodical materials.

2.1  General requirements for electronic educational resources

Information about electronic educational resources is contained in these normative
documents [1,2,3].

However, it should be noted that these normative documents contain only general
classification information. The widest information regarding the classification of elec-
tronic educational editions is presented in the Order of the Ministry of Education and
Science of Ukraine [4], which reveals the definition of electronic educational re-
sources, their types, procedure for development and implementation. But unfortunate-
ly, these documents do not contain any requirements for the filling and forming of
electronic educational resources.

Further international requirements for electronic educational resources are consid-
ered.

In the development of international standards for information and communication
educational means the cooperation between the International Organization for Stand-
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ardization and other international organizations and committees, including the Inter-
national Electrotechnical Commission, is important. International Standard ISO/IEC
19796: 2005 Information technology — Learning, education and training — Quality
management, assurance and metrics [5] is the basis for the description, comparison,
analysis, quality management and quality assurance approaches in this area. It serves
as a tool for comparison of existing approaches and their coordination based on the
total quality model. The key element of the standard is the Reference Framework for
the Description of Quality Approaches.
Standard ISO/IEC 19796: 2005 consists of three parts:

e |SO/IEC 19796-1:2005 — Part 1: General approach — the first step towards building
a harmonized model for learning quality based on IT;

e [SO/IEC 19796-2 — Part 2: Harmonized quality model — defines the tools and met-
rics in order to implement a common approach to quality;

e [SO/IEC 19796-3:2009 — Part 3: Reference methods and metrics — expands the
boundaries of the Reference Framework for the Description of Quality Approach-
es, mentioned in the previous part of Standard ISO/IEC 19796-1:2005. It is done
by the introduction of harmonized description of the methods and metrics recom-
mended for quality assurance's system implementation, quality management of
stakeholders, who are engaged in the design, development, utilization of IT sys-
tems for learning, education and training.

But unfortunately, most of the requirements of ISO/IEC 19796: 2005 apply only to
the requirements about the quality of design, development, utilization of IT systems
for learning, education and training. Therefore we can say that international standards
also do not reveal the concept of quality of electronic educational resources, do not
include requirements to ensure it.

As noted above, the introduction of electronic educational resources in the educa-
tional process is a worldwide trend today. There are various methods in the literature
for their quality control [6,7,8,9,10]. In particular, their common disadvantages can be
considered:

o the formation of too many requirements which complicates the assessment and
determining to what extent evaluation is satisfactory;

o the duplication of requirements content;

o presented methods for monitoring and testing do not systematize the requirements;

e methods of structural expertise allow to evaluate only the structure, not substan-
tive, methodological and scientific filling of electronic educational resources;

o complexity of algorithms for evaluation.

But all these methods are aimed at one goal — to control the compliance of elec-
tronic educational resources to specific requirements. This process is called certifica-
tion in the technical regulation. It is an action of a third party who proves that provid-
ed the necessary confidence that the duly identified product, process or service corre-
spond to a specific standard or other normative document [11].

Therefore it is advisable:
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1. To ensure and to control the quality it is necessary to form a list of requirements
for electronic educational resources and to develop the methodology for internal
certification of electronic educational resources in the university based on provi-
sions of existing certification rules.

2. To implement the comparability of the various components of electronic educa-
tional resources it is necessary to develop a methodology for evaluation of their
quality level on the basis of the theory of Qualimetry as evaluating the degree of
conformity of electronic educational resource to established requirements.

Among the existing list of components of electronic educational resources in the
normative documents we consider that it is advisable to carry out certification for the
following: electronic textbook, electronic learning manual, electronic teaching-
methodical complex, electronic display didactic materials (video lessons) and elec-
tronic distance learning course.

2.2 Algorithm of certification procedure of electronic educational resources

The purpose of certification of electronic educational resources is to be consistent
with current scientific and technical requirements with the subsequent formation of
the fund of the educational and scientific literature for the needs of the educational
process of the university. At the stage of formation of electronic educational resource
there is it’s full filling using electronic teaching and methodical resources completely
accordance with the criteria of software-technical, educational, scientific and method-
ical expertises.

Certification of electronic educational resources is offered to carry out in two stag-
es: the first stage includes a preliminary examination, the results of which the expert’s
opinion is consisted; the second stage involves complex expertise, based on the result
of which an expert certification committee decides on the certification of electronic
educational resources and prepares recommendations for its entry in the register of
electronic educational resources of the university. The procedure for certification of
electronic educational resource, that is designed based on [3,4], generally involves the
following steps according to Figure 1:

1st stage:

e document preparation and submission of an application for certification of elec-
tronic educational resources;

e previous (software-technical) expertise, documentation analysis;

e expert’s opinion regarding the performance of electronic educational resources.

2nd stage:

e complex examination of electronic educational resources (structural, scientific and
methodological expertises);

o evaluation of the degree of compliance with the requirements;

¢ analyzing of the obtained results and deciding on the possibility of issuing a certif-
icate of conformity;
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e issuing the conformity certificate and entering certified electronic educational re-
sources in the register of teaching electronic educational resources;

o technical supervision of certified electronic educational resource;

¢ informing about the results of certification.

The content and requirements of each expertise have been developed.

For each of these expertises are developed point scale of assessment of the imple-
mentation of the requirements (according to the theory of Qualimetry their volume is
7) and their respective weight coefficients.

To assess the degree of compliance with the requirements it is offered a method
that is based on theory of Qualimetry [12], the method of differential quality indica-
tors, taking into account the weight coefficients and using the arithmetic mean weight
and weighted ratios parameters for results of certain types of expertise by the model:
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where K — generalized indicator of quality; k,

U}

certain types of expertise; k, — group indicator of quality; n,, n,

cients; Pij“”', P, — indicators of quality for basic and the existing levels.

Relative indicators of quality are defined for each parameter in all types of exper-
tise and max(k; )=1.

Group indicators of quality are defined for each group of parameters of separate
expertise and max(k;)=1.

Generalized indicator of quality contains all information about the individual val-
ues of relative indicators of all parameters for each group and max(K)=1. As this is
ideal option and in reality some of relative indicators can be less than 1, the decision
of positive result of certification of electronic educational resource is offered to accept
when the value of generalized indicator of quality is within: 0,8 <K <1 according to
Harrington's scale. When 0,63 < K <038, electronic educational resources is sent for
revision to correct deficiencies. Electronic educational resource is removed from the
list of resources, that are certified, if K <0,63.

The developed method allows the assessment of the degree of compliance of elec-
tronic educational resource to established requirements (based on expert evaluation)
and identify important indicator — the level of quality.
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2.3 Evaluation of the views of consumers about the quality of electronic
educational resources

Assessment of quality of electronic educational resources is impossible without taking
into account the views of consumers, including people, who are trained. Therefore,
we developed example of questionnaire, in which customer requirements are formed.
Questionnaires can be made at the end of the study course. The results can be attached
to the methodology of evaluation of the conformity degree of electronic educational
resources to established requirements.

3 Ownership on the electronic educational resource

As a result of a positive outcome for the certification of electronic educational re-
sources, recommendation for getting the International Standard Book Number (ISBN)
can be provided. ISBN is universal identification code that is put on the books and
brochures, on different data storages regardless of their mode of production, distribu-
tion, circulation and volume. ISBN accompanies a publication from the time of its
manufacture, allows the getting into the international database — the Global Register
of publishers.

ISBN is also provided to the electronic publications in accordance with
SSU/DSTU 7157: 2010 [1], Instruction on providing procedure of the International
Standard Book Number in Ukraine [13] and the International Standard ISO 2108:
2005 Information and documentation. International Standard Book Number [14].

Also, it is necessary to add, that today practically the one way to protect the intel-
lectual property in Ukraine is the registration the copyright by State Intellectual Prop-
erty Service to obtain appropriate certificates for electronic educational resources
according to [15,16]. Although registration is not a condition of the legal protection of
work, but gives the right to judicial protection, that is the right to file legal action for
copyright infringement.

4 Conclusion

Electronic educational resources make possible to present systematically the teaching
materials, to make it more accessible for study and open to adjustment and further
improvement. Using of electronic educational resources in the educational process
will help to provide technologically the process of individualization of learning, the
process of implementation of distance education, informatization of educational pro-
cess in higher educational institutions. The proposed method allows the estimation of
the quality level electronic educational resource based on the results of the examina-
tion. The result of the certification of electronic educational resources should be for-
mation of electronic fund of modern educational and scientific literature in the univer-
sity as part of the quality assurance system of educational process for various forms of
learning.
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In addition, this algorithm is universal and can be applied in any educational insti-

tutions, including during the training or retraining of staff, in particular during the
certification of training programs for the specialists of nondestructive thermal control
using thermal imaging technology.
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