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ABSTRACT

The paper discusses the features of the implementation of a digital decision-making platform
for evaluating educational content as part of a stakeholder-driven digital educational
ecosystem. The authors propose a methodology of business process digitalization that con-
siders a three-stage quality evaluation of educational resources regarding their content, as in
traditional textbooks, digital educational resources, e-learning content, curricula, etc. The dig-
ital decision-making platform (DDMP) is at the core of the examination of educational content
and resources through interactive voting by experts, which allows multi-criteria evaluation.
DDMP is designed to provide experts with digitally intelligent services for expert assessment
and objective decision-making, as well as monitoring the assessment process. The developed
digital platform is integrated into any learning management system (LMS) by contributing to
the improvement of a digital educational ecosystem.
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textbook evaluation, digital decision-making platform (DDMP), digital educational eco-system,
educational content quality, educational content assessment

1  INTRODUCTION

According to the studies conducted by the Organization for Economic Cooperation
and Development (OECD), the educational systems of the future are portrayed by
growing demands for the use and interpretation of an increasing number of sources
of knowledge, the rapid development of teaching tools and methods, as well as sup-
port for students in their successful development [1]. At the same time, educational
systems should highly consider the competency-based approach among stakehold-
ers to ensure the quality of educational content. Particularly, the feedback from
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employers is significant since they are the main customers of the educational sys-
tem and formulate requirements for the content of specialist training [2]. In such
educational settings, the teacher is expected to have deep knowledge of educational
content and skillfully operate with innovative teaching methods. Therefore, the
latest digital solutions in the field of quality control of educational content should
be applied by considering the opinions of experts in both the subject teachers and
employers as experts [1] [3] [4] [5] [6] [7].

Not being limited to traditional textbooks, current educational content is deliv-
ered in a variety of formats, such as e-learning, digital educational resources, open
educational resources, massive open online courses (MOOCs), and learning man-
agement systems (LMS) platforms. This is significantly influenced by recent digi-
tal solutions [8-13]. In this regard, many studies agree that such resources are still
an important source of subject knowledge, the key to high academic performance,
involvement, and success of students when the subject quality is a focal point and it
matches modern requirements [14-16]. At the same time, high-quality educational
content has a strong influence on the motivation of students to study the subject [15]
[17]1 [18] on improving reading ability [13] [19] and on the development of cognitive
abilities [14] [20]. For example, the reasons for poor mathematical literacy perfor-
mance in England are explained by the fact that only 10% of British teachers use
mathematics textbooks as the basis for teaching mathematics, compared to 70% in
Singapore and 95% in Finland [21].

Thus, numerous studies emphasize that high-quality educational content plays a
fundamental role in teaching, and, according to the technological, pedagogical, and
content knowledge (TPACK) model [22], in collaboration with technological and ped-
agogical knowledge, it represents a powerful tool to affect academic performance
and professional training of learners.

The evolution of educational systems from traditional to the future first requires
the compliance of the quality of educational content with the new high-performing
standards practiced in other parts of the world [5] [23]. According to OECD fore-
casts, educational systems of the future will be part of a larger ecosystem where
decision-making and responsibility are shared among a wider group of stakeholders
while students are active participants in their learning path [1].

Based on this, modern educational content is expected to meet the following
basic requirements:

Generate deep subject knowledge.

Engage and motivate students to engage in learning and cognitive activities.
Contribute to the successful development and well-being of learners.

Meet the requirements of key stakeholders.

Ll s

In this regard, meeting these requirements is possible when applying special dig-
ital solutions that will implement the principles of the educational ecosystem of the
future and serve as a collaborative platform for making joint decisions regarding the
quality of educational content.

The data from international studies PISA and TALIS that contributed to the
formation of educational policy in preschool, secondary, and vocational educa-
tion in the Republic of Kazakhstan for 2023-2029, reveal many issues related
to the quality of educational content. In the era of information expansion, the
problem of the quality of educational content, along with the need to improve

International Journal of Engineering Pedagogy (iJEP) 5


https://online-journals.org/index.php/i-jep

Nurbekova et al.

academic performance, reading ability, the role of teacher education, and the
significance of dual education, are now prioritized in the world, including in
Kazakhstan [24] [25].

The purpose of this study is to develop a modern digital decision-making plat-
form (DDMP) for assessing the quality of educational content as part of an educa-
tional digital ecosystem, the principles of which are aimed at the implementation of
the requirements for the quality of educational content by key stakeholders.

The authors of the paper aim to answer the following research questions:

1. What stages of expert assessment should be implemented by DDMP for assessing
the quality of educational content and implementing a stakeholder-driven digital
education ecosystem?

2. To what extent and what business processes should be considered when devel-
oping DDMP?

3. What criteria need to be developed in DDMP to implement a stakeholder-driven
digital education ecosystem?

4. What is the impact and role of the proposed DDMP on the development of a dig-
ital educational ecosystem managed by stakeholders?

To answer the research questions, the authors conducted a series of studies on
the research-based design and implementation of DDMP.

2 ANALYSIS OF RELEVANT RESEARCH AND PUBLICATION

Many researchers in the field of quality educational services are concerned
about theoretical questions regarding the methodology and models of evaluation,
digital solutions that improve the procedures for assessing the quality of educa-
tional content.

To date, research has revealed the influence of high-quality content on the
following processes:

1. The effectiveness of overall learning, which includes improving the academic
performance of students, increasing motivation and interest in the learning pro-
cess, developing cognitive abilities, general cultural values, and meta skills

2. Effective formation and transfer of teachers’ best practices in teaching methods

Accumulation of the basis of knowledge in a particular area

4. Successful development and dissemination of national values [26-31]

i

Furthermore, in the context of globalization, ensuring the quality of educational
content becomes a fundamental prerequisite for executing the digital transforma-
tion of educational environments and achieving effective digital management of the
educational process. This is accomplished through the integration of intelligent edu-
cational systems and tailored learning approaches that cater to the specific needs
and interests of students [32].

In this regard, the examination of the quality of educational content in the frame-
work of the digitalization of the educational process requires a thorough analysis of
the current state of research.
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In general, the existing research can be divided into three groups: the develop-
ment of the methodology of expertise, the methodology of content analysis of edu-
cational resources, and the digitalization of expertise through the development of
expert systems and systems advisors.

Regarding the first group, researchers focused on the methodological issues to
examine the quality of educational content; in particular, thorough research work
[26] [27] [29] [33] [34] was carried out on the selection of criteria for assessing the
quality of educational content.

The criteria developed by researchers vary depending on the purpose of the
examination of the quality of educational content:

1. To evaluate electronic resources in order to establish the degree of student
satisfaction

2. To obtain an objective and accurate assessment of the effectiveness of the training
course, an instant analysis of the obtained results, as well as clearly structured
results and assessments

3. To evaluate textbooks in order to determine whether the content meets the needs
of students and their socio-cultural conditions, in particular when studying the
national Slovak language

4. To focus on localization and cultural sensitivity when teaching Chinese

5. For the implementation of an expert system for the evaluation of educational
content in the conditions of distance learning

The second group of studies is aimed at confirming the pedagogical value
of textbooks in the light of meeting the needs of students and providing good
guidance for teachers. The study used a qualitative content analysis with the
participation of stakeholders in the process of examination of the educational
process, including both teachers and students [30] [31] [35]. Moreover, contextual
interaction between various stakeholders, such as teachers, policymakers, and
administrators, plays an important role in ensuring the quality of educational
content [30].

One of the methods of examination of educational content found in research
is the method of expert assessments, in which teachers act as experienced experts
because they understand the shortcomings of textbooks better than others and they
know the needs of students [28] [36]. In addition, it should be noted that teachers are
primarily interested in assessing the quality of the didactic capabilities of textbooks,
and, in this regard, simple digital solutions are needed [37].

The results of research on the implementation of digital solutions in the frame-
work of the examination of educational content are also known [32] [34] [38]. The
predominant principle is the use of a digital platform for the publication of OER
with a built-in content quality assurance system with the participation of stake-
holders such as authors, students, and subject teachers. The platform includes four
components, among which is a textbook quality assurance scheme. The platform
is designed primarily to solve the problem of high prices and frequent revisions of
textbooks [38].

One of the interesting options for implementing digital solutions for designing
educational content for training courses is the development of a knowledge-based
advisor system. The digital expert system, using the knowledge base of five differ-
ent cultures, helps the developers of training courses (instructional design process)
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adapt the pedagogical scenario to the culture of the student, thereby improving the
quality of educational content in a cultural context [32].

One of the most complete digital platforms is considered part of the implementa-
tion of an expert system for evaluating pedagogical content in distance learning [34].
In this study, diverse work has been carried out: quasimetric models for evaluating
educational resources have been developed with a careful selection of evaluation
criteria; quality parameters have been selected and evaluated using the expert
evaluation method; and a web-oriented expert system has been implemented that
allows automating expert decision-making regarding the quality of pedagogical
content of any type.

The review of available studies in the field of assessing the quality of educational
content allows us to draw the following conclusions:

— Most studies are focused on the development of criteria for evaluating the quality
of educational content according to the purposes of its use.

— The reviewed literature does not consider digital tools as part of a digital edu-
cational ecosystem that takes into account the interests of stakeholders in the
content of education and multi-stage expertise.

— The implementation of expert systems does not consider monitoring the con-
scientious work of experts, multi-criteria evaluation parameters, or interactive
voting by experts.

Taking into account the existing gaps in the research and implementation of
digital platforms for making decisions on the quality of educational content and
considering stakeholders’ interests, a preliminary study was conducted to collect
the necessary data to clarify the requirements for such systems. The results and
conclusions of the study will be discussed in detail in the next section.

3  MATERIALS AND METHODS

Decision support systems (DSS) in education are quite common due to the need
for accurate decision-making during uncertainty or when there is a multi-sided
decision-making process [39].

Toimprovethe examinationprocessand develop amodern digital decision-making
platform on the quality of educational content by considering the opinions of stake-
holders, a “improving the examination process” Google survey was conducted. The
purpose of the survey is to collect feedback from stakeholders (subject experts,
students, and employers) on their knowledge and experience of examining educa-
tional resources to improve the examination process. Answers from 194 respondents
were received and analyzed. Subject coverage and expertise of respondents are
shown in the figures (Figures 1-3).

Overall, 36.6% of respondents have more than five years of experience reviewing
educational publications (Figure 1). The largest number of respondents had expe-
rience conducting examinations in such subjects as computer science, mathemat-
ics, primary education, languages, and literature (Kazakh, Russian, and foreign).
The distribution of experts by language of educational publications is as follows:
Kazakh: 57.2%; Russian: 58.2%; English: 10.8% (Figure 2).
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5. On what subject was the examination carried out?

194 responses

Primary school subjects
Kazakh language (T1)
Kazakh literature

Kazakh language and liter
Foreign language
Mathematics, algebra, geom..
Informatics

Digital literacy

Natural Science
Geography

Physics

Chemistry

Biology

History of Kazakhstan
World History
Fundamentals of law
Artistic work

Graphics and design
Music

Initial military training
Self-knowledge
Entrepreneurship and busine..
Special schools

National schools
Preschool education

M less than 3 years
from 3 to 5years

from 5 to 10 years

over 10 years

Fig. 1. Experience of experts in the examination of educational publications

23 (11,9 %)
18 (9,3 %)
20 (10,3 %)
19 (9,8 %)
—17 (8,8 %)
27 (13,9 %)
38 (19,6 %)
12 (6,2 %)
12 (6,2 %)
7 (36 %)
~9 (4,6 %)
6 (3,1 %)
8 (4,1 %)
15 (7,7 %)
15 (7,7 %)
12 (6,2 %)
19 (9,8 %)
2 (1 %)
1 (0,5 %)
5 (2,6 %)
1(0,5 %)
0 (0 %)
—1 (0,5 %)
2 (1%)
1 (0,5 %)

10 20 30 40

Fig. 2. Subject areas of examination of educational publications

The distribution of respondents’ expertise by type of educational publication is
as follows: paper educational publications: 88.1%, electronic textbooks: 67%, and
digital educational resources: 33.5% (Figure 3).
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M Printed textbooks
Electronic texthook

¥ Digital educational
resources

Fig. 3. Expertise by type of texthooks

Digital decision-making platform uses a matrix of expertise that includes 78 crite-
ria in the following 10 sections (quality aspects):

The structure and organization of the textbook
Content

Didactic aspect

Methodological aspect

Language level

Psychological and psycholinguistic aspects
Cultural and value aspects

ICT integration

Aspects of differentiation

Layout and design

© R0 U W=

—
d

These criteria for the examination of educational publications received high
appreciated from experts, with 75.8% of respondents giving a rating of 8 or higher.
Only 4.6% of experts rated the current criteria as low, giving 5 points or less
(Figure 4).

Assessment of the quality of existing texthook evaluation criteria
on a scale from 1 to 10

Fig. 4. Evaluation by experts of the existing criteria for the examination of textbooks
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Nearly three-fourths (73.7%) of respondents provided a positive answer to the
question, “Do the criteria for the examination of educational publications fully
cover didactical and methodological principles?” In general, the experts noted the
following suggestions and comments on the criteria:

— There are extra criteria and duplication of criteria.

— To supplement the criteria, specifications are needed.

— Differentiation in subjects and accounting is necessary.

— Ttis necessary to differentiate the criteria according to the levels of education.

— In the calculation of the criteria, errors, and inaccuracies in the publication are
not considered.

Experts’ proposals to improve the quality of examination of educational
publications can be divided into the following groups:

— Expertise: Improvement and concretization of evaluation criteria (remove
repetitive, unnecessary criteria); ensure that the criteria are understandable
and measurable; enter descriptors by criteria; expand the scale of assessment;
increase the criteria aimed at the formation of national values; apply various
matrices by type of educational publications; keeping records in terms of the
specifics of the subject

— Composition of experts: Extensive practical experience of experts; qualitative
selection of experts based on the results of work; to involve experts from different
cities and regions for one educational publication

— Examination process: Before the examination process, check for errors,
inaccuracies, and plagiarism; qualitatively conduct an appraisal of educa-
tional publications and consider the opinions of subject teachers; strengthen
the requirements for educational publications; increase the responsibility of
publishing houses; strengthen the internal publishing expertise of educational
publications; increase the responsibility of experts, maintain a rating of experts;
and provide clear instructions for examination

— Organizational issues: To increase the terms of the examination; reduce the vol-
ume of educational publications for the examination per expert (no more than
3—-4 units); carry out examinations during school holidays; conduct advanced
training courses both for experts and textbook authors; organize joint meetings
of authors, experts, and developers of standard programs; organize joint work
of experts; hold seminars for the exchange of views; increase the payment
for experts

— Automation of the work of experts: An electronic form of filling with sub-scores;
an electronic database of necessary literature, documents, video recordings, and
other information for experts; improvement of digital services and expertise tools

In addition, it was found that for the examination of educational publications,
respondents mainly use digital tools and services such as electronic dictionaries,
search engines, reference systems, cloud storage, word processors, and spread-
sheets, which indicates the absence of specialized digital tools for the examination
of educational content.

To the question “What functions and tools do you want to have in a digital sys-
tem to facilitate the work of an expert?” 63.4% of experts proposed that they would
like to work with a convenient, understandable special service for the examination
of educational publications that has the following functions:
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— Convenient navigation

— Convenient viewing of educational publications and the ability to enter com-
ments in the process of viewing

— The possibility of criteria-based assessment during the verification of educational
publications

— Automatic error checking function and error search function

— The ability to indicate errors immediately on the page of educational publications
through colour highlighting (green: no errors, yellow: inaccuracies, and red:
errors), indicating the page or paragraph

— Recording different weights of errors and comments (critical, correctable, etc.)

— Verification of electronic links indicated in educational publications

— Asystem for evaluating educational publications, the choice of criteria, descriptors,
and points for them

— Automatic scoring and autosave work

- Formation of an electronic examination form

— Printing, export of documents, and saving to the archive

— Saving all information on examinations in the personal account and cloud storage

- Review of standard curricula and normative documents

— Functions of interaction and communication among experts, a forum or a dia-
logue plat-form for experts

— Instruction on evaluation criteria and a sample provision

— Provide a list of frequently asked questions from experts with answers

— Inclusion of an electronic spelling dictionary for word search, necessary digital
services, and links to the necessary resources

— Application of machine learning systems for evaluating the work of experts

— Anti-plagiarism system

— Use of electronic signature

Thus, the analysis of the survey results among experts showed their openness
and readiness for dialogue. To improve the quality of the examination of educa-
tional publications, it is necessary to improve the criteria for the examination of
educational publications and to conduct continuing education courses, meetings,
and seminars for authors, experts, and curriculum developers on an ongoing
basis. It is also necessary to increase the responsibility of authors, publishers,
and experts.

More than half (63.4%) of experts indicate the need to establish an electronic
platform for the examination, which will provide a convenient interface for
work, automate routine processes, and save time for conducting an examination.
Experts suggest considering interaction and communication tools, analytics, as well
as a reference base of necessary documents and links on the platform.

Thus, the conclusion of the preliminary survey suggests that there is a need for
a digital platform. Along with the collection of stakeholders’ requirements for the
quality of the future DDMP, the survey also established the validity of the criteria for
the examination of educational publications and resources.

4  DEVELOPMENT OF BUSINESS PROCESSES MODEL ON
EXAMINATION OF EDUCATIONAL RESOURCES

In order to implement the DDMP for evaluating educational resources in the form
of an expert system that meets the conditions and requirements of all stakeholders,
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we conducted an investigation into the metadata concerning the business processes
involved in evaluating educational content. This data is primarily managed by the
Republican Scientific and Practical Center for Evaluating the Content of Education,
which is functioning under the Ministry of Education of the Republic of Kazakhstan.
There we determined a list of object types, characteristics of objects, connections
and dependence between objects exercised during the examination of educational
resources. To digitalize the processes of examination of educational resources, the
full cycle of examination processes was analyzed, and a list of expected changes was
identified.

There are seven departments that are directly involved in the examination of
educational resources, carrying out 15 business processes (Figure 5). Based on this
business process model, the DDMP functionality for the examination of educational
resources is defined, and the roles in the system and the access rights of platform
users are defined.

- . Accepting .
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thematic plan for __y|  courses lexpert o
5 = < > ucational
] educational (textbooks) for ar\d°f s SOy
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— textbooks, teaching Formation of
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educational resources Y Expert
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o . teaching organization of
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- Functional and
technical
Formation of a
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& 3 levels of education
De on
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assessment, approbation and
monitoring of textbooks and teaching| Expert A it of
3 materials, electronic educational Standard Curricula
& resources for all levels of education
and public evaluation of school
textbooks
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= Mon:::::og"ol purchases and | | Monitoring of
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resources educational teaqhmg malen?ls by
resources maledsis by, fegon
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Fig. 5. Business processes model for the examination of educational resources

Based on the understanding of the algorithm and business processes for eval-
uating the quality of educational publications, a decision was reached concerning
the architecture of the digital platform. This encompasses the arrangement of com-
ponents within the computing system and the integration of software modules that
execute the required stages of evaluating educational content in accordance with
existing rules and regulations.
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5  DIGITAL DECISION-MAKING PLATFORM ARCHITECTURE
AND EXAMINATION STAGES

The DDMP for the quality of educational content is an expert system that embod-
ies the experience of an expert in computer intelligence and is capable of generat-
ing recommendations and/or making an intelligent decision on a knowledge-based
specific operation or function. DDMP implements interactive voting by experts
and the possibility of multi-criteria evaluation of educational content based on a
multi-factor analysis of the examination process in specific subjects by identifying
the main vectors and components of expert evaluation. DDMP is designed to pro-
vide examiners with digitally intelligent services for conducting examinations and
making objective decisions, as well as monitoring the examination process.

During the study, there were determined mathematical foundations and an algo-
rithm for implementing the evaluation process through multivariate analysis.

For collegial examination procedures, DDMP provides a block of interactive
online expert voting with automatic receipt of expert assessments, conclusions, and
a protocol for making an expert decision based on the multi-criteria evaluation.

Analyzing the business processes involved in evaluating educational content
and studying each stage through the constructed technological maps allowed us
to delineate the primary modules of the forthcoming expert system and define its
functionality. Their functionality is considered in more detail as follows:

Module 1. “Formation of the database of educational publications for examination”

— Acceptance of applications for examination

— Creation of a database of educational publications for examination, correction,
and review

— Assignment of external experts by order and distribution of messages

Module 2. “Examination of educational publications”

— Preview

— st stage of examination (identification of errors and identification of types
of errors);

— 2nd stage of expertise (Assessment by criteria)

— 3rd stage of expertise (formation of an expert decision and coordination)

— Approval of the expert opinion and distribution among customers

— Viewing the status of decisions on educational publications

— Review of the report on the work of external experts

3rd module is “interactive voting”
4th module is “approbation of educational publications”
5th module is “subject committee panel”:

e Protocol formation

e Downloading the subject committee panel decision

e Formation and review of the list of educational publication houses

e Formation of an archive of the database of educational publications with decisions

One of the main modules is the 2nd module, “Examination of educational
publications” (Figure 6), which implements the functions of a three-staged
examination of educational publications.
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https://online-journals.org/index.php/i-jep

JEP [Vol. 13 No. 7 (2023)

A Decision-Making Platform for Educational Content Assessment Within a Stakeholder-Driven Digital Educational Ecosystem

1st stage of Expert
Assessments: Approval of an Expert
Identifying Errors and opinipn, ma‘ili'ng to
Determining Types of service recipients
Errors

3rd stage of Expert

2nd stage of Expert Assessments

Assessments: :
Formation of an Expert

Evaluation by criteria SliTion

Fig. 6. Stages of examination of educational publications

The main computing architecture was determined during the assessment of the
main purpose and functions of the expert system.

The “client-server” architecture was chosen as the basis for the network inter-
action of the expert system. Within the framework of this architecture, the separa-
tion of the processes of providing services and sending requests for expert system
services from different devices in the network is provided, where each performs its
tasks independently from others.

The interaction between the client and server subsystems is carried out in the
REST architectural style. Sending and receiving requests on the network will be car-
ried out through standard HTTPS requests, and the transfer of the necessary data
will be carried out as parameters.

The computing architecture of DDMP is illustrated in Figure 7.

Backend

L
il

Storages

=

Fig. 7. General architecture of DDMP

6  SYSTEMINTERFACE

The main functions of the expert system are implemented through a user-friendly
platform interface.

A fragment of the first stage of interface examination for detecting errors and
determining types of errors is shown in Figure 8.

At this stage, you can view the educational edition (a file in pdf or e-pub format
scrolls in a frame). If an error occurs, a fragment and the type of error are selected
and followed by entering a comment.

All entered comments are displayed on the right side with a page indication.
During the examination, all comments and errors are included in the expert decision
on the educational publication.
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Coding and debugging of an expert system for assessing the quality of educa-
tional resources with interactive experts’ voting and the possibilities of multi-criteria
evaluation are implemented based on empirical studies.

Knowledge-based DDMP helps educational content experts make decisions by
fulfilling its main purpose.

An expert system structurally consists of the following components: a knowledge
base and an “engine” program that provides knowledge-based advice to experts.
The knowledge base consists of facts and rules. Particularly for this expert system,
additional programs were developed; one of them collects rules and facts into
a knowledge base. Based on this, the second program, the expert system engine,
calculates the score for the criterion using the knowledge base.

Expert systems should have the properties of high performance, clarity, and
reliability [39]. The expert system should be able to come to the aid of a person in
making decisions through the interpretation of input, the prediction of results, and
providing a recommendation.

The process of interaction with physical experts in our expert system of
educational content expertise is similar to classical expert systems [40].
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Fig. 8. Interface of the 1st stage of the examination: Detection and fixation of errors-side

As it is known, no technology can offer a simple and complete solution to issues.
Specialized systems are expensive because they require significant computational
and material costs for development. Nevertheless, a group of researchers and devel-
opers created the first version of an expert system for evaluating the quality of
educational content based on the results of methodological studies of criteria and
indicators of the quality of educational resources and publications.

Figure 9 shows a fragment of the assessment according to the criteria of the
educational edition. For each educational publication, a corresponding matrix of
expertise is displayed, which is necessary to evaluate according to the criteria.
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Fig. 9. Interface of the 2nd stage of the examination: Evaluation by criteria
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Fig. 10. Interactive voting interface
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If the opinions of experts diverge while forming an expert decision, then
interactive voting will be held (Figure 10).

7  THEIMPACT AND ROLE OF THE PROPOSED DDMP ON
THE DEVELOPMENT OF A STAKEHOLDER-DRIVEN DIGITAL
EDUCATION ECOSYSTEM

The feasibility of developing and implementing specialized digital tools to ensure
the quality of the educational content examination procedure is driven by an
objective necessity. To begin with, the examination of educational publications is
conducted regularly. After that, each year, approximately 1000 experts review over
400 printed educational publications and about 100 electronic educational publi-
cations. This upward trend in volume is pertinent due to the ongoing changes in
education content, alignment with national values, and continuous enhancement of
learning outcomes’ quality [24].

Due to globalization in the field of education, it is obvious that the developed
digital decision-making platform for the quality of educational content is designed
to further expand and integrate with existing digital services in educational systems
into a single educational digital eco-community.

By integrating with the existing electronic services of the educational system in
Kazakhstan, DDMP is designed to have a positive impact on expanding the potential
of the digital educational ecosystem, because it:

— allows for the development of valuable and timely decision-making, which
is the most important in achieving any organization, including educational
ones [39] [41]

— allows to implement such activities as collection, direction, preparation, examina-
tion, and other activities through the digitalization of business processes in edu-
cational systems and is a special expert system based on the knowledge that is
used independently by a person or together with him to make decisions [42]

— allows improving the process of examination and assessment of the quality of
educational content [43]

— can be integrated with the platforms of MOOC courses aimed at the implementa-
tion of lifelong learning, advanced training courses, online lessons, and courses
for secondary and vocational education implemented by national educational
online platforms and evaluate the quality of their content [9] [24] [44] [45] [46]

— allows the collection of analytical data to improve the effectiveness of training
through the use of machine learning and data science methods [3] [44]

— towards standardization, open interfaces, and digital ecosystems, it will allow
more smooth integration with other information systems, turning into a global
education industry and contributing to the development of a global digital
ecosystem [4]

— open digital educational platforms will allow for the involvement of key stake-
holders in the process of internal improvement of the educational ecosystem:
students, administrative staff, teachers, representatives of business structures,
and employers [8] [45] [46]

Thus, the role of the developed DDMP in the development of a digital educational
ecosystem that is managed by stakeholders is quite evident.
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8 FUTURE WORK

As a result of this comprehensive study, there were identified ways to optimize
the procedure for the examination of educational content through the development
of a digital decision-making platform that allows to:

— develop and introduce a technology for selecting experts and monitoring the
activities and evaluating the results of the work of experts, which allows, through
the internal recording of the expert system, to observe the dynamics and provide
support to real experts in the process of examination

— use qualitative and quantitative criteria for the examination of the quality of any
educational publications, implementing the multi-criteria assessment

— conduct context-sensitive expertise

— 1implement interactive voting by experts

— save both material and time resources in the process of examination

Thus, the product developed by us provides an increase in the quality and speed
of examination analytics.
This research is promising and will be developed in the future through:

— application of elements of artificial intelligence (AI) in evaluating the expertise of
educational content

— ensuringthe objectivity and confidentiality of information during the examination
through the introduction of blockchain technology
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