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Abstract: The usage of modern information and communication technologies in the educational 
process is a prerequisite for the creation of interactive learning environment. In this environment, 
alongside traditional training models new approaches and techniques can be used that are based on 
the active participation and interaction between all participants in the learning process. Interactive 
training models based on the use of electronic tools help to increase motivation and activity of 
students, which leads to the implementation of effective learning process. The purpose of this work is 
to explore and assess the potential of e-learning environment Moodle for organizing different types of 
interactive models of learning. 
Keywords: e-learning, educational technologies, interactive model, management of the learning 
process. 

 
 
1. INTRODUCTION 
 
During many educational forums authors focus on e-learning using the term interactive as its 
special characteristic. One could have an impression that every time a teacher or lecture 
uses any electronic tools in education process the interactive teaching/learning is achieved. 
The question is if the implementation of Information and Communication Technologies (ICT) 
always results interactive education as Figure 1’s equation shows.  Is it true that the usage of 
modern ICT in the educational process is a prerequisite for the creation of interactive 
learning environment?  The first answer we need is what does the term interactive mean in 
the field of education.   
 

 
 

Figure 1. The main equation 
 

Wikipedia offer the following definition of Interactive Learning: “It is a pedagogical approach 
that incorporates social networking and urban computing into course design and delivery. 
Interactive Learning has evolved out of the hyper-growth in the use of digital technology and 
virtual communication, particularly by students.” [1] This time the Wiki answer is not 
satisficing somehow. The role of the educators is not clear. What conclusion one could make 
if he/she is not a pedagogical specialist? Most reasonable is to understand that it is 
necessary то search more answers to this question, and then to concentrate on 
implementation of any interactive model on some practical and narrow area. Educators must 
be interested in how they could organize interactive learning using a specific education 
environment. This explains the goal of our current work to explore and assess the potential of 
e-learning environment Moodle for organizing different types of interactive models of 
learning. 
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2. METHODS 
 
2.1. Interactivity 
 
In general, in the pedagogy science three main models are described and considered: 
passive, active and interactive. Passive model explains the process of learning where the 
educator is the main source of information and knowledge. With other words such kind of 
education is teacher centered. It is a traditional model and many university lecturers are still 
using it. Such situations produce negative attitude to the knowledge and the education 
process itself. The lecturers should consider that we are teaching now a different generation 
– so called digital native. And they expect from us to use active methods. Active model 
involves methods stimulating cognitive activity and independence of students, their creativity.  
Interactivity is the ability to interact with or be in the mode of conversation, dialogue with 
anything or anyone. The word "interactivity" came to us from the Latin language the word 
«interaktio», which means «inter» - «common between" and «aktio» - action. Thus, 
interactivity is one of the characteristics of the dialogue forms of process of learning. The 
purpose of which is to create a comfortable learning environment where the student feels to 
be successful with its intellectual consistency, which makes the learning process productive 
[2]. 
Interactive models describe the learning process where student interact with their educators, 
classmates and the knowledge itself. It also could be organized without any ICT, for 
example, using games. Presence of ICT tools obviously does not mean interactivity but it 
means e-learning.  
 
2.2. Models of e-learning  
 
Models of e-learning describe where technology plays a specific role in supporting learning. 
[3] This can be described at the level of pedagogical principles and at the level of detailed 
practice in implementing those principles. Table 1 presents some of possible e-learning 
models classifications using different criteria.  

 
Table 1 Classifications of e-learning models 
Types of organizational models of e-
learning: 

Criteria  

1. Non, blended, fully distance Assists or replaces other learning and teaching 
approaches 

2. Synchronous or asynchronous Interacting time – real time communication or 
individual work 

3. Computer-based E-learning or training 
(CBT) or web-based training (WBT) or 
linear learning 

Aproaches to the learning materials 

4. Team working: 
4.1. Collaborative learning or  
4.2. Computer-supported collaborative 
learning 

4.1. Instructional methods designed to 
encourage or require students to work together 
on learning tasks;  
4.2. Uses blogs, wikis, and cloud-based 
document sites (such as Google Docs and 
Dropbox) 

 
The 4th type is connected with interactivity. Evolution in understanding the process of 
teaching new generation of students is supported by researches on the design of student-
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centered methods and environments: research on problem-based, project-based, enquiry-
oriented pedagogies producing constructivist tasks and environments, placing emphasis on 
reflection and feedback. The following methods have been extensively researched [3]: 

 Problem-based learning;  

 Anchored instruction; 

 Cognitive apprenticeships;  

 Reciprocal teaching; 

 Goal-based scenarios;  

 Project-based learning. 
The teacher training is required on at least one of these methods. It is true the student is the 
center of any contemporary education models but the educator must design and create the 
tools, learning object and teaching scenarios.   
 
2.3. Building interactive e-learning educators should follow the next advices [4]:  
 

 Relevant content, on topic - high quality and meaningful content will keep learners fully 
engaged and motivated to learn. Two questions: What the lecture thinks is important and 
what students are interest in. The cross section will be the relevant content. 

 Exploration - Include links that learners can just click on in order to learn more about the 
topic, create stories that they need to interact with, integrate visual components that 
make the topic more eye-catching, and encourage them to explore the module by hyper-
linking to other pages that may be of interest. 

 Interactive, reality-based scenarios - Integrating real life examples and problems into an 
eLearning course will give teacher the chance to draw in the learners and show them, 
first hand, how knowledge acquired can be applied outside of the learning environment. 

 Integrated quizzes or assessments at the end of each module or lesson - Assessment 
the effectiveness of the eLearning course; Offer learners the opportunity to see their 
progress and summarize the content they have learned. Make the quizzes interactive, 
such as including real-life problems that learners must solve by using their newly 
acquired skills. 

 Elicit an emotional response - Including videos that may elicit an emotional response or 
images that may allow them to personally relate to the subject are keys to interactive 
experiences. Find human interest pieces- real life events and news. 

 Encourage group collaboration – using chats, blogs, forums, social media, wiki and etc. 
to share information and to co-work. 

 E-Learning course aesthetically appealing. (Figure 2). 
 
2.4. Models of interactive elements 
 
Many experts in designing instruction courses or e-courses for education provide the 
information and teacher training materials as well as tools for creating interactive elements. 
The usage of such elements is going to the higher level. The most up to date information can 
be found in some blogs, where collective intelligence produces and shares innovations in 
learning process. E-books, videos and text documents are available for free for those who 
would like to become good educators. [5, 6, 7] 
Using a series of PowerPoint slides with bullet points is not a good idea to attract students’ 
attention during the lectures. We have to find ways to add a level of interactivity to our 
learning solutions because interactivity is connected with engagement and motivation. [8] 
Often recommended interactive elements to involve in digital resource and e-courses are: 
drag-and-drop page or information tabs, a VoiceThread, wiki page, crossword puzzles, fill-in-
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the blank questions, jumbled sentence exercises, a branching simulation, a video or 
animation, virtual worlds, Augmented reality, gamification and etc. Each of them could assure 
that students will be more engaged in the process of learning. They will be in a position of 
researchers, explores and creators.  
There are numbers of free or inexpensive tools designed to facilitate the process of creating 
instructions for the lecturers. [9, 10] 
Raptivity is one of interactivity builders that offer collections of hundreds templates for 
creating eLearning interaction elements. [10] Usually the method of work is quick and easy, 
and most of vendors emphasize “without any programming”. The templates are organized in 
categories like games, simulations, brainteasers, interactive diagrams, virtual worlds, and 
others. Good feature is that most of created elements could be implemented in learning 
management systems like Moodle. 
Some examples of Raptivity models of interactive elements are Flash cards, Rollover Word 
definition, Drag and Drop – Image on Image, Flow chart presentation with audio, Show me. 
The interactive elements have the feature reusability like all electronic resources. This could 
save time and elicit effectiveness.  
 

 
 

Figure 2. The view of an e-learning course Cloud computing for Business 
 
3. EXPERIMENTAL 
 
3.1. LMS of Trakia University  
 
Learning management system Moodle is used in Trakia University as a platform for 
developing e-courses. [11] (Figure 3). Basic work for populating the data base with learning 
resources is done. What is needed now is to go on the next level of e-learning- move to the 
interactive models of education.   
According our observation and what students share about the common practice that offering 
lections into electronic formats is considered like interactive teaching. Usage of Enter and 
navigation keys is not interactive way to educate and teach. 
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Figure 3. The main page of Trakia University LMS 
 
3.2. Taxonomies  
 
New interactive methods for teaching we have to implement must be driven by 
cognitive/learning principles rather than for "audio-visual" enhancement. All learning objects 
included in our e-courses must have specific pedagogical goals. This is the reason to discuss 
about taxonomies.  
Taxonomy in this context proposes a mapping of the theories of learning, the pedagogical 
frameworks, and the models of e-learning. [3] 
We consider two taxonomies – Bloom’s and Guerra’s and tried to match their cognitive levels 
with activities provided my Moodle. 
 
3.2.1. Bloom's taxonomy 
 
Bloom's taxonomy consists of six levels of cognition - remembering, understanding, 
application, analysis, evaluation, creation. Each resource or activity in Moodle can be used in 
a different way and to conform to the different levels in this taxonomy, starting from the lower, 
reaching to the higher. (Figure4). 

 Remembering - At this level one can use the resources in a variety of formats - files, 
dictionaries, pages, hyperlinks to external sites. Rich and diverse content is useful for 
better understanding and retention of information. 

 Understanding - most commonly used is Test activities through which knowledge is 
assessed. And the student performs an assignment with some tasks or satisfies online 
issue, which will be valued by the teacher. Uploading files –own work or an answer to 
some questions. 

 Application - The usage the dictionary as a task - students fill in their own terms and 
their definitions. 

 Analysis - Discussion forums are a great tool for exchanging views on a topic, which can 
be set by the teacher as a role-playing game. 

 Assessment - The use of Workshop for each evaluation.  This is an activity that 
produces the theory of social constructivism, enshrined in Moodle.  



ARTTE 
 

 

Applied Researches in Technics, Technologies and Education 
Journal of the Faculty of Technics and Technologies, Trakia University 
https://sites.google.com/a/trakia-uni.bg/artte/ 

 

ARTTE Vol. 3, No. 4, 2015 ISSN 1314-8788 (print), ISSN 1314-8796 (online), doi: 10.15547/artte.2015.04.008 

341 

 
 

 Creation - Continued accumulation of knowledge is embedded in the theory of "learning 
by doing". Create a Wiki pages; Work in project groups on various topics; Asking 
questions and comments between the different groups. 

 

 
 

Figure 4. The pyramid of Blum’s taxonomy with ICT tools picturing corresponding levels 
 
3.2.2. Guerra’s taxonomy 
 
The Guerra’s taxonomy contains ten levels scale of the interactivities; it is used in different 
online resources. Each step of the scale presents the level of increasing complexity, 
functionality, time for processing, programming skills, needs flexibility of pedagogical design 
and need more attention from content experts. The following are the levels: 

 GS1 – ordinary document; 

 GS2 – scroll page; 

 GS3 – refers to the dynamic addition of feedback in tests; 

 GS4 – integrate movement into text and graphics; 

 GS5 – added multimedia elements, audio, video 

 GS6 – allows users to add information that is reflected in the print version after 
completing the module. 

 GS7 – provides users with various storage of materials  

 GS8 – adds realistic simulation, which uses branched methodology; 

 GS9 – added guidance in real time by the best managers and contractors 

 GS10 – simulations with virtual reality. 
 
4. RESULTS 
 
As a result we created tables where to each level of the both scales appropriate Moodle 
activities are conformed. Any resource or activity in Moodle can be used in different ways to 
correspond to the different levels in both taxonomies, starting from the lower, reaching 
toward higher. 
According to us the scale level GS8, GS9 and GS10 will be difficult to be implemented in 
Moodle in general, but in our LMS we have a web conferencing module Big Blue Button 
which could make possible to organize a real time communication and consultation with best 
specialist in given field. The simulations must be created in outside tools, or hyperlinks to 
free resources of this kind to be inserted in e-courses in Moodle.  
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Table 2. Bloom’s taxonomy levels matched to resources/activities in Moodle 

Bloom’s 
taxonomy level 

Resource/activity in 
Moodle 

Approaches for usage the activities  

Remembering  File, Hyperlink, Book, 
Page, Vocabulary 

Provides content in different formats. 

Understanding  Test, Workshop Check how the material is absorbed. 
The task may be in the form of uploading a file 
with any development or response to a question.  

Application  Dictionary 
 
Database  

Filling the definitions by the students. 
Filling records in the database with found by 
some students resources on the topic (creating 
repository) and sharing with rest to use. 

Analysis  Forum Discussion on a particular topic, role games 

Assessment Workshop Mutual assessment/evaluation 

Creation Wiki, blog  Create Wiki pages, work in project groups on 
various topics, asking questions and comments 
between different groups. 

 
Table 3. Guerra’s scale levels/activities matched to resources/activities in Moodle 

Guerra’ 
scale 

Resource/activity in 
Moodle 

Pedagogical activities  

GS1 Document – pdf, doc 
Resources in Moodle 

Lectures, new knowledge acquiring  
Preparation for individual or team work, using 
lessons and manuals for learning 

GS2 Presentation, Lesson 
without media, Lessons in 
Moodle, Dictionary  

Acquiring new knowledge during lectures, lessons, 
leaning definitions and using manuals 

GS3 Tests in Moodle Self-learning and feedback  

GS4 Presentation with flash 
animation 

During lectures to demonstrate more complicated 
events, relations and etc. 

GS5 Lesson with media, Screen 
recording, Video demo, 
Animations 

Lectures, self-learning, sharing knowledge, learn 
how to train you, using manuals,  

GS6 Assignment Moodle (online 
text), Assignment – with 
online text, uploading file,  
Dictionary  

Create Wiki pages, work in project groups on various 
topics, Mutual assessment/evaluation 

GS7 Chat, Forum, Forum from 
type - questions and 
answers, Wiki, Wiki (with 
grade), Workshop 

Team working, organizing discussions, database of 
questions, learning how to answer to questions, 
learning how to evaluate and asset materials, work 
results and knowledge resources.  

 
5. CONCLUSIONS 
 
We expect that the interactive training models based on the use of electronic tools help to 
increase motivation and activity of students, which leads to the implementation of effective 
learning process. 
The question is how many hours we can devote to our preparation to teach with interactive 
methods. Interactive models demands more efforts from the teachers but the good thing is 
their reusability as learning resources. Many efforts must be done for working with 
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pedagogical side of teaching process – defining the goal of each learning portions, consider 
the needs of the learners and creating scenarios for teaching and learning, including 
interactive elements to engagement of e-learners. 
Learners learn well when they have to do something practical, when they could show others 
their success. And when they see the knowledge could increase their further professional 
performance.  
Interaction elements are special kind of learning objects that make the teaching more 
attractive for both sides – educators and learners.  
If the lecturer understands the pedagogical side of the learning process he/she will be more 
successful even with a simple image or animation but used on the right place, on right 
moment and with right activities.  
An Idea about Moodle come as an important conclusion:  to use a scenario where the 
appearance of the course to allow the limitation in the choice of resources and activities 
depending on the levels of Bloom taxonomy. For example, if we work for the level 
Remember, to provide the students with reading materials. From the list of resources and 
activities to be active only resource.  
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