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MODELLING OF PEDAGOGICAL PATTERNS THROUGH 

E-LEARNING OBJECTS 

Abstract. Software platforms for e-learning support various options for presenting educational 

content. One of the ways to organize and structure it is via so-called pedagogical patterns. They are 

a method for describing and sharing knowledge and practical experience. Pedagogical patterns are 

used to describe pedagogical situations that occur repeatedly in the learning process. In the context 

of e-learning systems, there are various approaches to digitalization of pedagogical patterns. The 

purpose of the paper is to show how to build instances of pedagogical patterns using e-learning 

pedagogical objects, which can be easily and conveniently used as models in an adaptive e-learning 

environment. An e-learning pedagogical object is an abstract concept that can be presented in the 
concrete form of an e-learning object, an e-learning methodological object, an e-learning object for 

monitoring and diagnostics or an e-learning object with learning outcomes. These objects are 

building blocks for constructing instances of pedagogical patterns. This paper thoroughly discusses 

the issue of creating instances of pedagogical patterns of the four types of e-learning pedagogical 

objects. The instance of a pedagogical pattern is meant to serve to create subsections of educational 

topics. The instances of the patterns built of e-learning objects are learning units that are used 

depending on the context of a particular pedagogical situation. 

The e-learning pedagogical objects and the pedagogical pattern instances are intended to be applied 

in an adaptive e-learning environment as teaching aids. Their theoretical models are 

applied in Moodle LMS in line with the tendency for software to assist and replace some of the 

teacher functions, while the teacher’s role is raised to a higher organizational, pedagogical and 

methodological level. 
Three instances of pedagogical patterns have been created through e-learning pedagogical objects: 

“Early Feedback”, “Feedback Sandwich” and “Consistent Metaphor” in LMS Moodle, which have 

been tested in the training course “Modeling of training courses in Moodle” during the autumn 

trimester of the academic year 2021/2022 at the Faculty of Mathematics and Informatics of Paisii 

Hilendarski University of Plovdiv, Bulgaria. 

Keywords: e-learning object; pedagogical pattern; pedagogical pattern instance; adaptive e-learning 

environment. 

1. INTRODUCTION 

Statement of the problem.The increased use of adaptive e-learning environments in 

education raises the question of constructing the learning process through the composition of 

curricula and topics from small learning units. In the field of adaptive e-learning, it is accepted 

that such learning units are called learning objects or e-learning objects [1]-[4]. In this article 
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we expand the understanding of an e-learning object, through the concept of an e-learning 

pedagogical object. An e-learning pedagogical object is an abstraction of an object, which can 

be presented in its specific form as an e-learning object, an e-learning methodological object, 

an e-learning object for monitoring and diagnostics or an e-learning object with learning 

outcomes. These objects are building blocks for creating instances of pedagogical patterns. The 

specific situation for using a pedagogical pattern, together with the learning resources used, is 

called an instance of a pattern [5].  

The research goal.The purpose of the paper is to show how to build instances of 

pedagogical patterns using e-learning pedagogical objects, which can be easily and 

conveniently used later as models in an adaptive e-learning environment. For the purposes of 

creating instances of pedagogical patterns from e-learning pedagogical objects and their 

application in an adaptive e-learning environment, a model of e-learning pedagogical objects, 

model instances of a pedagogical pattern and a concept for creating instances of e-learning 

pedagogical objects have been developed. Instances of the patterns built of e-learning objects 

are completed learning units which, depending on the context of a particular pedagogical 

situation, may be part of a learning topic. A characteristic of the instances of pedagogical 

patterns is that they represent a single step of the learning path that the learner takes in a certain 

course of study. From this point of view, the instances are considered as doorsteps of a training 

course, which the learner ascends. 

2. THE THEORETICAL BACKGROUNDS 

The learning process in adaptive e-learning platforms. Over the last decade, the 

question of the development and application of adaptive e-learning has been increasingly raised 

in educational practice. Adaptive e-learning software environments involve the use of web 

platforms, Internet technologies, cloud services, conferencing applications, etc. Adaptive 

learning is a new stage in the evolution of the learning process, where adaptation is achieved 

between actors (teachers and learners) and objects (software machine and technology) at the 

core of learning. The relationship between teacher and learner is improved. In adaptive e-

learning environments, the role of the machine which assists and replaces some of the functions 

of the teacher is increasing. The role of the teacher has been raised to a higher organizational, 

pedagogical and methodological level. Apart from the content and methodological part of the 

training, the teacher is responsible for modelling the learning process in the respective 

technological environment. Thus, in adaptive e-learning environments there are 

interconnections between three parties involved in the learning process: teacher and learner, 

teacher and machine, machine and learner. In this sense, the classic definitions of the learning 

process in pedagogy as a relationship between teacher and learner need to be rethought and 

redefined for adaptive learning.  

Trends in adaptive e-learning platforms. The adaptive e-learning system includes a 

comprehensive and systematic process of planning, design, development, evaluation of the 

learning material and its adaptation to the needs of the learner [6], [7]. According to [8], [9] 

[10] systems that automatically change their behaviour based on user actions and conclusions 

about their needs are referred to as having adaptivity, whereas those that adapt their behaviour 

based on changes in system parameters by the user are referred to as having adaptability. Issues 

related to the modelling of adaptivity and adaptability in adaptive e-learning environments are 

in the process of dynamic development. In scientific literature adaptivity and adaptability in 

adaptive e-learning systems are divided into several categories: adaptation of user interface, 

adaptation of learning process, adaptation of learning content, adaptivity of diagnosis and 

assessment of knowledge, interactive problem-oriented adaptations, adaptations with 

information filtering, group adaptations, on-demand adaptations, behavioral adaptations, etc. 
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[11]-[16]. A characteristic of these categories of adaptivity and adaptability is that the emphasis 

is on the development of technological tools for improving the possibilities for modelling 

adaptivity in training courses. In this study we place emphasis on the construction of the models 

of the study units which form or supplement the training course together with the standards and 

the means for presenting digital information. In this study such are the model of an e-learning 

pedagogical object, the model of an instance of a pedagogical pattern and interconnections 

between e-objects, forming an instance of a pattern.  

In adaptive e-learning the learner's e-learning style, the ways of forming an "e-learning 

path" and the type of e-learning objects that make up e-learning content are essential [17], [18]. 

The structure of the e-learning objects created in an environment for adaptive e-learning needs 

to be such that they can be used repeatedly [19], [20]. E-learning objects in an e-learning course 

can be stored, categorized, indexed, retrieved, etc. There are high requirements for these objects 

in the adaptive training because through their models different educational and technological 

tasks are solved. The model and technology that the learning object is built on determine how 

it is designed, presented, transferred, etc. in and between different software platforms. There 

are even higher requirements for an e-learning pedagogical object than for e-learning objects. 

This is because through e-learning pedagogical objects, in addition to compiling learning 

content, solutions to methodological tasks are sought to increase the quality and effectiveness 

of education. 

3. THE RESULTS AND DISCUSSION 

3.1. Model of an e-learning pedagogical object 

An e-learning object has two main characteristics: subject-specific information content 

and technological content that achieves compatibility with software environments and 

portability between different platforms. We have tentatively accepted that the information 

content shall be called the core, whereas the technological content shall be called the envelope 

for compatibility and portability. By analogy, an e-learning pedagogical object also has an 

information core and a technological envelope (Fig 1. Model of an e-learning pedagogical 

object).  

 

Fig 1. Model of an e-learning pedagogical object 
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Thus, the core of a monitoring and diagnostic object is the means for assessment of 

knowledge and quality of training; the core of a methodological object is the methods and 

means of learning, assignments to the learners, work instructions, etc. In the core of an e-object 

with learning outcomes various quantitative and qualitative learning outcomes are stored for an 

individual learner, group or course. Respectively, the core of an e-learning object is composed 

of thematic learning content. The technological envelope of these objects is developed through 

an electronic standard and specification for presenting a certain type of resource in electronic 

form. An alternative for building the envelope of an e-learning pedagogical object is to develop 

it through a tool of adaptive e-learning environment wherein the object is stored.  

When creating e-learning pedagogical objects and building instances of them, we chose 

the option to develop them using the tools of LMS Moodle because of some advantages over 

alternative systems, which will be justified below. 

3.2. Concept of a pedagogical pattern and an instance of a pedagogical pattern 

Pedagogical patterns are used to describe pedagogical situations that occur repeatedly in 

the learning process [21], [22]. According to Bergin, one of the pioneers in the field, a 

pedagogical pattern is a method for describing and sharing knowledge and practical experience 

[23]. The patterns are applicable both in sharing experience between specialists in one field and 

in teaching specific topics to students. Patterns are an abstract description of pedagogical 

situations or tasks [5]. They are represented by an abstract model composed of fields. According 

to different authors the fields vary in number and names with small differences. Most often 

these fields are: problem, context, results, solution, discussion, special resources, related 

patterns, contraindications, references [24]-[27]. The practical application of a pedagogical 

pattern in an e-learning environment presupposes the creation of its digital instance [28]. It is 

typical for an instance of a pedagogical pattern that it depends on the type of the pedagogical 

pattern and on the subject area of its application. If a pedagogical pattern is an abstract concept 

that can refer to different subject areas, its instance concerns a specific application in a particular 

subject area. In this study an instance of a pedagogical pattern is designed in such a way that its 

structure presupposes solution of a problem typical for the field when used in the learning 

process (Figure. 2. Building an instance of a pedagogical pattern). An instance of a pedagogical 

pattern is composed of e-learning pedagogical objects of a varying type and nature. For 

example, an instance contains a learning object with thematic learning material; a monitoring 

object with materials for monitoring the training and performing diagnostics on it, a 

methodological object with methods and means of training, etc. In the instance, i.e. the process 

of building an instance of a pattern of e-learning pedagogical objects, the definition of 

relationships between the different types of e-learning pedagogical objects that make up the 

instance is of the utmost importance. An instance of a pedagogical pattern contains pedagogical 

objects with different functions, such as a learning topic, a test for examination of knowledge, 

a teaching method, work instructions, etc. One of the tasks of an instance is to solve 

methodological problems characteristic of the subject of education through the interconnections 

between the different types of e-learning pedagogical objects and the technical possibilities of 

the environment for adaptive e-learning. The application of an instance of a pedagogical pattern 

presupposes, firstly, that it was created and, secondly, that it was integrated into an environment 

for adaptive e-learning. The first process is of a theoretical, pedagogical and methodological 

nature, i.e. it can be viewed as independent from technology, whereas the second process 

concerns the representation of e-learning pedagogical objects in a software system. 
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Fig. 2. Building an instance of a pedagogical pattern: LO e-learning object content,  

MO - e-learning methodological object, DО - e-learning object for monitoring and 

diagnostics, O - e-learning object with learning outcomes 

3.3. Relations between e-learning pedagogical objects in an instance of a pedagogical 

pattern 

The realization of adaptive e-learning in a certain environment depends both on the tools 

of the environment and on the model of an instance of a pedagogical pattern, i.e. the 

interconnections between e-learning pedagogical objects. As can be seen in Figures 2 and 3, 

learning objects from a learning content repository correspond to the context field, 

methodological objects from a repository for methods and tools are connected to the solution 

field, monitoring and diagnostic objects from a repository for monitoring and diagnostic tools 

are connected to the problem field, electronic objects with learning outcomes from a repository 

with educational outcomes are associated with the result field. It should also be borne in mind 

that the fields of the instance problem, context, solution and result may include more than one 

e-learning pedagogical object, respectively the connections between them vary from zero to the 

number of electronic objects. 

 

 

Fig. 3. Relations between e-learning pedagogical objects in an instance of a pedagogical 

pattern 
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3.4. Concept for building an instance of a pedagogical pattern through e-learning 

pedagogical objects 

A concept for creation of e-learning pedagogical objects and construction of an instance 

of a pedagogical pattern in an environment for adaptive e-learning was developed for 

educational purposes. When building an instance of electronic pedagogical sites, it is necessary 

to have repositories of different types of objects: training, methodological, monitoring and 

objects with learning outcomes. The concept of the creation of e-learning pedagogical objects 

and the construction of instances thereof are not bound to a specific technology. In practice, 

however, the creation of e-learning pedagogical objects and the creation of instances depends 

on the tools of the specific adaptive e-learning environment wherein they are developed or 

integrated. This implies that the learning environment should have a rich set of tools for 

modifying and modelling well-known electronic resources such as electronic text document, 

hypertext document, audio file, video file, photo, graphics, animation, presentation, etc.  

When building instances of a pedagogical pattern, two main actions are important:  

1) Storing e-learning pedagogical objects in the fields of the instance of the 

pedagogical pattern;  

2) Determining the interconnections between the different types of e-learning 

pedagogical objects, which are already presented in the fields of the instance. 

The process of instantiation in practice means presenting a certain number of the four 

main types of e-learning pedagogical objects in the fields of the instance of the pattern and to 

determine the relations between the already stored objects. Although, according to various 

authors, pedagogical patterns have between nine and fourteen fields, and respectively their 

instances are composed of most of these fields, we are interested in four of them. These are the 

problem, context, solution and result fields.  

When building an instance of a pedagogical pattern, it is necessary to find a solution to 

the following tasks: 

1) To identify the pedagogical pattern appropriate for the specific learning situation; 

2) To design the fields of the instance of the pattern in a specific electronic learning 

environment; 

3) To select and/or develop e-learning pedagogical objects intended for building an 

instance; 

4) To determine the affiliation of the electronic pedagogical objects in the fields of the 

instance of the pedagogical pattern; 

5) To make interrelations between the different types of e-learning pedagogical objects 

presented in the fields of the instance. 

The construction of instances implies that the author of a certain learning course has 

developed e-learning pedagogical objects, which are stored in separate types of repositories. As 

can be seen in  . 2, such repositories are: Repository with learning content, from which e-

learning objects are selected; Repository with monitoring and diagnostic tools, from which 

electronic monitoring and diagnostic sites are selected; Repository with methods and means of 

training, from which methodological objects are selected; and Repository with results, which 

stores qualitative and quantitative assessments of the learning process of various types and 

nature. 

3.5. Modelling of instances of pedagogical patterns in Moodle 

E-learning standards guarantee compatibility between different technological products 

and their components, the possibility of exchange and multiple use of e-resources [29]. From a 

technical point of view, the standards refer to the compatibility and portability of digital 

resources between different environments and platforms. They provide guidance for the design 
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and development of digital content, ensuring portability and compatibility. Although popular 

e-learning standards ensure the portability and compatibility of e-resources between different 

adaptive e-learning environments, their application leads to many difficulties and obstacles in 

building an e-learning course. In many cases the import of e-content from an external source 

into a specific adaptive learning environment through an e-learning standard limits the 

possibilities for modelling the adaptability of the course. The main organizations that develop 

and offer technical solutions to electronic standards are ARIADNE, Prometheus, Instructional 

Management System, Aviation Industry's CBT Committee, IEEE Learning Technology 

Standards Committee, ISO:Joint Technical Committee 1:SC36, Advanced Distributed Learning 

Initiative for creating a model for free exchange of learning objects (Shareable Courseware 

Object Reference Model – SCORM) [29]. After a number of experiments with different 

versions and products for application and compatibility of electronic standards by the above-

mentioned organizations with adaptive e-learning environments Blackboard, ILIAS, Moodle, 

Claryline, Atutor, DisPeL and ADOPTA, we came to the conclusion that when importing and 

exporting digital resources, the use of an external electronic standard makes it significantly 

more difficult to prepare the course.  

An alternative for importing e-resources in an adaptive e-learning environment is to use 

the integrated tools for e-content development on the e-platform itself. There is a wide range of 

e-learning systems in the digital learning space. Referring to comparative analysis of 

Blackboard, ILIAS, Moodle, Clarоline, Atutor, DisPeL and ADOPTA environments from the 

source [30], on the basis of the possibility for adaptation to learning content, user needs and 

individualization of training, depending on user behaviour, on the results shown and adaptive 

testing and evaluation, it was concluded that the Moodle and DisPeL environments are the two 

systems that meet the most criteria. In the training course "Modelling of training courses in 

Moodle" held in the autumn trimester of the academic year 2021/2022 in FMI at Paisii 

Hilendarski University of Plovdiv, Bulgaria, the Moodle platform was selected for the 

construction of instances of pedagogical patterns of electronic pedagogical objects to the 

environment DisPeL, because it offers a richer tool kit for designing, creating and modelling 

electronic resources.  

The elements that were used to create e-learning pedagogical objects and build instances 

of them in Moodle, together with specific tools for their modification, are file, folder, page, 

book, forum, dictionary, hyperlink, workshop, chat, test, assignment, survey, database, 

announcement, label, etc. The digital formats in which the e-learning pedagogical objects are 

stored are pdf, docx, rtf, djvu, ppt, midi, mp3, avi, mpeg and wmv. Three instances of 

pedagogical patterns were built through e-learning pedagogical objects: "Early Feedback", 

"Feedback Sandwich" and "Consistent Metaphor" in LMS Moodle, which were tested in the 

training course "Modelling of training courses in Moodle". 

4. CONCLUSIONS AND PROSPECTS FOR FURTHER RESEARCH 

In this paper, we have presented an extended interpretation of the term learning object in 

e-learning environments through a concept and modelling of an e-learning pedagogical objects. 

The discussed topics of digitalization of a pedagogical pattern, the concept of building an 

instance of a pedagogical pattern through e-learning pedagogical objects, relations between e-

learning pedagogical objects in an instance of a pedagogical pattern and modelling of instances 

of pedagogical patterns in Moodle, show how the purpose of the paper is achieved. The 

presented research outcomes can be the basis for creating future e-learning courses and 

modules. This aspect of the current research has to be investigated separately, as an 

implementation of an instance of a pedagogical pattern application model. Such a model is 

unofficially implemented as a relation between several Moodle repositories for digital content. 
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Its formal description is a topic for another research paper and will be investigated in future 

research.  

There are several prospects for future work. The first one is the formalization of the 

application model for implementing instances that can be achieved via the Moodle 

environment. An alternative view of this prospect is an approach to creating an instance of a 

pedagogical pattern in a Moodle-independent e-environment. After that, via a plug-in, this 

module can be integrated into Moodle. The third prospect is related to developing native 

software solutions. We have already planned the creation of such a plug-in module for 

integrating digital content into Moodle. Furthermore, we plan to conduct several experiments 

into the university courses Web design for gathering additional empirical data. 
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Анотація. Програмні платформи для електронного навчання підтримують різні варіанти 

подання навчального контенту. Одним із способів для його організації та структурування є 

так звані педагогічні моделі. Вони є методом для відображення і розповсюдження отриманих 

знань та практичного досвіду. Педагогічні моделі використовуються для опису педагогічних 

ситуацій, які неодноразово виникають під час навчання. У контексті систем електронного 

навчання існують різні підходи до цифровізації педагогічних моделей. Мета роботи – 

показати, як побудувати педагогічні моделі, використовуючи педагогічні об’єкти 

електронного навчання, які можна легко та зручно впровадити як моделі в адаптивному 

середовищі електронного навчання. Педагогічний об’єкт електронного навчання – це 

абстрактне поняття, яке може бути представлено в конкретній формі об’єкта електронного 

навчання, методичного об’єкта електронного навчання, об’єкта електронного навчання для 
моніторингу та діагностики чи об’єкта електронного навчання з результатами навчання. Ці 

об'єкти є базовими блоками для побудови педагогічних моделей. У даній роботі детально 

розглянуто питання створення педагогічних моделей з використанням чотирьох типів 

педагогічних об’єктів електронного навчання. Представлений приклад педагогічної моделі 

призначений для досягнення певних освітніх цілей. Приклади моделей, створених з 

використанням певних об’єктів електронного навчання, представляють навчальні блоки, які 

використовуються залежно від контексту певної педагогічної ситуації. 

Педагогічні об’єкти електронного навчання та педагогічні моделі, призначені для їх 

застосування як засоби навчання в адаптивному середовищі електронного навчання, 

застосовуються в Moodle LMS відповідно до тенденції програмного забезпечення з метою 

допомоги викладачу або заміни деяких його функцій, а роль викладача піднімається на більш 

високий організаційний, педагогічний та методичний рівень. 
За допомогою педагогічних об’єктів електронного навчання створено три приклади 

педагогічних моделей: «Ранній зворотний зв’язок», «Сендвіч - метод зворотного зв’язку» та 

«Послідовна метафора» в LMS Moodle, які були апробовані в навчальному курсі 

«Моделювання навчальних курсів у Moodle» під час осіннього триместру 2021/2022 

навчального року на факультеті математики та інформатики Пловдивського університету 

“Паїсій Хілендарський”, Болгарія. 

Ключові слова: об’єкт електронного навчання; педагогічна модель; приклад педагогічної 

моделі; адаптивне середовище електронного навчання. 
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