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Abstract. E-learning courses have become a popular means of transferring 

knowledge. Most participants in the learning process report that they benefit from being able 
to learn regardless of time, location, and device used. Other advantages include the ability to 
return to the studied material several times, divide the material into parts, and consume 
information using various types of educational materials (video, infographics, presentations, 
text, quizzes, etc.). At the same time, the majority of learners interviewed chose that they lack 
personalization in both materials and the learning process, are limited in terms of execution 
and would like to have a choice of learning levels. An educational direction capable of 
implementing the above requirements in practice is blended learning since it has several 
advantages, such as ease of use, consideration of individual abilities, the introduction of 
additional materials, and monitoring of activities. Although it combines offline and online 
learning, the effectiveness of the e-learning courses designed to deliver it is critical. For the 
learning process to meet the needs of students, educational institutions can implement 
adaptive personalized learning. Adaptive personalized learning is a methodology that allows 
you to determine the level of knowledge of students and their learning styles, as well as 
transform materials, tasks, and methods of their implementation to the needs of participants 
in the learning process. LMS Moodle offers various solutions for adaptive personalized 
learning. They provide administrators and teachers with the tools to change all stages of the 
learning process, from providing information to grading. 
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Аннотация. ELearning курстары білім берудің танымал құралына айналды. 

Оқу процесіне қатысушылардың көпшілігі уақытына, орналасқан жеріне және 
пайдаланылған құрылғыға қарамастан оқу мүмкіндігінен пайда көретінін хабарлайды. 
Басқа артықшылықтарға зерттелген материалға бірнеше рет оралу, материалды 
бөліктерге бөлу және әртүрлі оқу материалдарын (бейне, инфографика, 
презентациялар, мәтін, викториналар және т.б.) пайдаланып ақпаратты тұтыну 
мүмкіндігі кіреді. Сонымен қатар, сауалнамаға қатысқан студенттердің көпшілігі 
материалдарда да, оқу процесінде де жекелендіру жетіспейтінін, орындау тұрғысынан 
шектеулі екенін және оқу деңгейлерін таңдау мүмкіндігін қалайтынын атап өтті. 
Жоғарыда аталған талаптарды іс жүзінде жүзеге асыруға қабілетті білім беру бағыты 
аралас оқыту болып табылады, өйткені ол пайдаланудың қарапайымдылығы, жеке 
қабілеттерді есепке алу, қосымша материалдарды енгізу және қызметті бақылау сияқты 
бірқатар артықшылықтарға ие. Автономды және онлайн оқытуды біріктірсе де, оны 
орындау үшін әзірленген eLearning курстарының тиімділігі өте маңызды. Оқу процесі 
оқушылардың қажеттіліктеріне сәйкес келуі үшін білім беру мекемелері жеке 
бейімделген оқытуды енгізе алады. Жеке бейімделетін оқыту-бұл оқушылардың білім 
деңгейін және олардың оқу мәнерлерін анықтауға, сондай-ақ оқу процесіне 
қатысушылардың қажеттіліктеріне сәйкес материалдарды, тапсырмаларды және 
оларды орындау әдістерін түрлендіруге мүмкіндік беретін әдістеме. LMS Moodle жеке 
бейімделген  оқыту үшін әртүрлі шешімдерді ұсынады. Олар әкімшілер мен 
мұғалімдерге ақпарат беруден бастап бағалауға дейінгі оқу процесінің барлық 
кезеңдерін өзгертуге арналған құралдарды ұсынады. 
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Аннотация. Курсы электронного обучения стали популярным средством 

передачи знаний. Большинство участников процесса обучения отмечают, что они 
получают выгоду от возможности получать знания независимо от времени, 
местоположения и используемого устройства. Среди других преимуществ отмечаются 
возможность несколько раз возвращаться к изученному материалу, разделять материал 
на части, потреблять информацию с помощью различных видов учебных материалов 
(видео, инфографика, презентации, текст, викторины и т.д.). В то же время 
большинство опрошенных обучающихся выбрали, что им не хватает персонализации 
как материалов, так и учебного процесса, ограничены в плане выполнения и хотели бы 
иметь выбор уровня обучения. Образовательным направлением, способным 
реализовать на практике вышеуказанные требования, является смешанное обучение, 
поскольку оно обладает рядом преимуществ, таких как удобство использования, учет 
индивидуальных способностей, введение дополнительных материалов, мониторинг 
деятельности. Хотя он сочетает в себе автономное и онлайн-обучение, эффективность 
курсов электронного обучения, разработанных для его реализации, играет решающую 
роль. Чтобы процесс обучения соответствовал потребностям обучающихся, в учебных 
заведениях может быть внедрено адаптивное персонализированное обучение. 
Адаптивное персонализированное обучение — это методология, позволяющая 
определить уровень знаний студентов и их стили обучения, а также преобразовать 
материалы, задачи и способы их выполнения в соответствии с потребностями 
участников учебного процесса. LMS Moodle предлагает различные решения для 
адаптивного персонализированного обучения. Они предоставляют администраторам и 
учителям инструменты для изменения всех этапов процесса обучения, начиная с 
предоставления информации и заканчивая оценкой. 
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Introduction 
Analysis of research trends in the field of human interaction The computer shows 

that at present a significant part of developments is connected with the creation of adaptive 
personalized systems that allow not only provide the user with information at any time, in any 
place, in any form, but also to provide information that is necessary for this particular user, 
and in a convenient way for this user. form. Personification is especially important in learning 
with the help of various computer learning systems because this allows the training system 
within the same course to provide the user with information in a different style and different 
levels of complexity. 

P. Brusilovsky (Brusilovsky and Henze, 2007), Beaumont (Beaumont, 2016), De Bra 
(De Bra et al., 2009), G. Weber (Weber et al., 2001), Fisher (Fisher, 2015), Caplan (Caplan 
et al., 2004), and others made a great contribution to the development of methods for ensuring 
the personalization of the learning process. The first studies in this area refer to the works of 
Alain, Coen, Perot, and Elaine Rich (Buchem et al., 2010). In Kazakhstan, studies of the 
problems of adaptive learning are reflected in the works (Stukalenko et al., 2016). Adaptive 
personalized systems are currently used in various fields where large amounts of information 
are used and where this information can be used by different people with different goals, 
knowledge, and experience. P. Brusilovsky (Brusilovsky, 1998) gives the following definition 
of the concept of an adaptive system: it is a hypertext or hypermedia system that displays 
some characteristics of a student in the form of his model and uses this model to adapt some 
of the visible aspects of the system to this student. Such a system must meet the following 
three criteria: be hypermedia, have a learner model, and be able to use this model to adapt the 
hypermedia environment to this learner. Adaptation in learning systems is especially 
effective. First, such systems are used by users who differ in many characteristics. 
Applications designed for one class of users will not be suitable for other users. Second, in 
many cases, the user is working with the system on their own, so the help that colleagues and 
teachers provide adaptively in a typical classroom is not available. Currently, training is one 
of the main areas of application of adaptive personalized systems. Thus, the development of 
systems that implement new approaches to learning, i.e. systems that can "tune in" to specific 
users, and take into account their characteristics, is an urgent task. 

However, most educational institutions still have unified teaching aids that do not 
take into account learning styles, differences in knowledge levels, the required depth of study, 
course duration, etc. Therefore, the introduction of adaptive personalized learning remains 
one of the urgent tasks of educational institutions. Thus, the study of tools that allow adapting 
and personalizing to the individual needs of students is in demand. 

The introduction of adaptive personalized learning in an educational institution 
requires additional funding. Therefore, it is too early to talk about the wider use of such 
solutions, and it is necessary to look for ways to implement adaptive personalized learning 
using the systems that they already use. One such popular system is LMS Moodle. That is, 
the objective of this article is to analyze the management of the learning process using 
adaptive personalized learning systems, including with the help of LMS Moodle. 

Research methodology 
Adaptive personalized learning is a methodology that periodically collects 

information about the level of knowledge, learning styles of students, and the appropriate 
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configuration of learning resources, assignments, and assessments. The goal of adaptive 
personalized learning is to provide learners with the means to receive information according 
to their learning needs and cognitive characteristics. Requirements for adapted personalized 
educational materials are formed taking into account the goals of the educational process. The 
current level of knowledge should be taken into account, as well as differences in learning 
styles and individual needs. Adaptive personalized learning tools are technologies that can 
synchronize with the learning process and are based on machine learning technologies that 
can adapt to the progress of each student and change the learning content in real-time without 
outside help (Shawky et al., 2019). Adaptability can manifest itself in one or more elements 
of technology: content, evaluation, and sequence. 

Responsive content means providing learning materials in a format that allows 
students to choose their educational path. Adaptive content is implemented through contextual 
help, content division, division of material into parts, and the ability to select the volume and 
format of the material. For example, during an online lecture, you can assess the level of 
knowledge of the student using questions and direct the student back to the part of the 
information that was not learned enough, or allow some of the information to be skipped in 
the form in which it was previously learned. The adaptive sequence involves the automatic 
selection of the appropriate content, level of complexity, and order of learning the material 
based on the analysis of learning activities. Adaptive sequencing tools are the most complex, 
as they simultaneously analyze data, and shape and modify a student's trajectory in real-time. 
Data collection is not limited to the accumulation of information about correct and incorrect 
answers (Karampiperis et al., 2005). To develop an individual learning path, adaptive 
software takes into account many different indicators, such as the accuracy of answers, the 
number of attempts, the use of additional tools, and the interests of the student (for example, 
which subjects he prefers).  

Adaptive sequencing is implemented in three steps: data collection, analysis, and 
adjustment of the sequencing of the material by the needs of students. The main advantage of 
an adaptive sequencing textbook is to fill existing gaps in knowledge. If a student missed a 
lesson or did not learn it enough, and now this complicates the study of new material, the 
sequence of tasks and topics changes. The student first fills in the gap in his knowledge and 
then moves on to the current topic (Weber et al., 2001). 

Adaptive assessment means that any question depends on the answer to the previous 
one. The better it is, the more difficult tasks are given later; and vice versa: if it is difficult for 
a student to answer a question, tasks will be simplified until the student acquires the necessary 
knowledge. Adaptive assessment tools are usually used for periodic monitoring once every 
few months (Schuwirth et al., 2011) the student receives a relatively voluminous test task to 
check the level of assimilation of the material during the module, semester, etc. After 
monitoring, the data is analyzed and the results are used to further correct the program and 
the individual learning path of each student. Therefore, one of the advantages of adaptive 
estimation is detailed statistics (Pelánek, 2016). 

Research results 
Having considered the most common modern learning process management systems, 

we concluded that the LMS Moodle functionality meets all the criteria for the mass 
development and implementation of personalized adaptive learning systems in the educational 
process of higher educational institutions and is ahead of the considered systems in terms of 
functionality. the total number of criteria met. The advantage of free systems is a wide range 
of functionality that is not inferior to the functionality of commercial systems. But at the same 
time, it minimizes the costs of educational organizations and removes the problems of annual  
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license renewal. 

 
Table 1 – Learning management systems 

Due to the high flexibility in creating and customizing e-learning systems, resources, 
and courses, as well as ease of use and open-source code, LMS Moodle is widely used to 
develop training courses and systems that implement a blended learning model. Even though 
Moodle is an open-source system, it solves the same class of problems as systems for 
commercial use. LMS Moodle can refine, develop and adapt it to the conditions and tasks of 
the current educational situation. A distinctive feature of LMS Moodle is that the international 
network community of developers and users that have formed around it is actively engaged 
in the development of the system. They regularly exchange work experience, discuss 
problems and difficulties that have arisen, exchange results, and share plans for further 
development of the environment. Taking into account the relevance of personalization of the 
educational process in the context of digitalization, the advantage of LMS Moodle is the 
ability to build a personal educational space, implement an individual educational trajectory, 
and strategies for adapting educational content to the individual characteristics of students. 
students. 

Consider a personalized adaptive learning system for the discipline "Mathematics", 
implemented in the learning management system Moodle. The title screen of the subject 
"Mathematics" is shown in fig. 1. 
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Formation of individual student statistics at all stages of training + - + + + 

Setting up auto-navigation in an electronic environment 
(building individual educational trajectories) 
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Using educational objects of different Formats + + + + + 
The results of the educational verification system + + + + + 
Means of communication, feedback organizations + + + + + 
The simplicity of the interface - + - - + 
student activity reporting system + + + - + 
Modularity + + + + + 



 

 

 
 

Figure 1. Title screen of the adapted course 
 

After studying the content in the editorial office, available to the student at the current 
stage of training, testing becomes available to him, aimed at automated control of the study 
of the current material. Please note that if it is possible to retake the test, the last attempt is 
always recorded in the grade log. To determine the conditions for the transition between 
educational materials, four levels of training (insufficient, low, medium, and high level) are 
introduced. Based on the achievement of these levels of adaptation strategy based on learning 
outcomes, I recommend that the student either re-learn the current material in a different 
version of the presentation or additionally study the learning content. The introduced limit on 
the number of attempts, in case of unsatisfactory results, i.e. insufficient level, sends the 
student to the teacher for a consultation to resolve all emerging issues and problems with the 
studied educational material. A similar scheme is implemented in other terms, which allows 
you to flexibly adapt the training material. Thus, the content orientation of the individual 
educational trajectory is realized - providing the student with the opportunity to master the 
content of education at a level not lower than the threshold level, while providing a level that 
best suits his capabilities, needs, and interests. 

Conclusion 
Adaptive technologies have both advantages and disadvantages. Among the benefits 

— are productive learning and accurate recommendations for each student. The disadvantage 
is that they take much more time to implement compared to traditional learning, and adaptive 
technologies do not solve the problem of using knowledge in real life. Specialized solutions 
can be used to introduce adaptive learning into the educational process of a secondary 
educational institution. However, Moodle LMS offers the teacher a wide range of options for 
planning and implementing adaptability in the process of developing an e-learning course at 
all levels - adaptive content, adaptive sequencing, and adaptive assessment. At the center of 
this process is the teacher, who can choose the implementation paths, and understand the 
characteristics of students, their educational needs, and learning styles. That is why the main 
task in the implementation of personalized and adaptive learning is the training of teachers, 
since their role is no longer limited to the provision and verification of mechanical knowledge,  
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but requires the development of practical and creative tasks, project supervision, and 
assistance in time management. That is why the educational process with the introduction of 
adaptive technologies further emphasizes the role of teachers. 
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