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Abstract  
The paper presents the results of systemic approach in teaching courses design in the elective course 
“E-learning” for undergraduate bachelor students at the Faculty of Mathematics and Informatics (FMI) 
of Sofia University “St. Kliment Ohridski” (SU). It considers last six academic years of conducting the 
course “E-Learning” (since 2011-2012 academic year). In all the five years the development of e-
learning course prototype is one of the most important elements of course assignments, included in 
the final assessment of students. In the last four years a systemic approach in teaching e-courses 
design is applied. The main research goal of this paper is to analyse the quality of the developed e-
learning courses’ prototypes throughout all the five academic years. We compare students’ course 
prototypes produced in the two periods 2011-2013 and 2014-2016, when the new teaching course 
design systemic approach was applied. The comparison is based on important comparable 
quantifiable and qualitative characteristics of the produced e-courses’ prototypes. Detailed analysis is 
conducted of the available 120 e-learning courses’ prototypes from the period of the years 2011-2016. 
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1 INTRODUCTION  
The Faculty of Mathematics and Informatics (FMI) of Sofia University “St. Kliment Ohridski” (SU), has 
a long tradition in the design and delivery of e-learning to its students. FMI has already 20 years of 
experience in the e-learning domain. Since 2002 the Learning Management System (LMS) Moodle is 
used as an e-learning platform for the needs of the faculty education at FMI.[1] Besides as a means of 
delivering online and blended learning at FMI, the LMS Moodle is also used as a learning tool in 
teaching course design in the elective course “E-learning” for undergraduate bachelor students in FMI. 
This is an essential element of student education because it gives another perspective on the use of 
the LMS Moodle. Standard students have access to the system only as users in different courses of 
their curriculum. The course “E-learning” enables them “to get into the kitchen” and “prepare” its own 
courses. The students take on the role of course developers, which is essential for their future 
development, especially for those who are preparing to continue their education in the Master of 
Science programme “E-Learning” offered by the FMI.  

In the LMS Moodle, the course “E-learning” is available from 2009. In the last three academic years 
(2014-2017) the elective course “E-learning” applies a systemic approach in teaching courses design. 
During all the years of course conducting the development of e-learning course prototype is one of the 
most important elements of course assignments, included in the final assessment of students. The 
main research goal of this paper is to analyse the quality of the developed e-learning courses’ 
prototypes throughout the last five academic years. We compare 120 students’ course prototypes 
produced in the three periods 2011-2013, with technical accents on course development, 2013-2014, 
the transitional year, and 2014-2016, when the new teaching course design systemic approach was 
applied. The comparison is made by using important comparable quantifiable and qualitative 
characteristics of the produced e-courses’ prototypes. The hypothesis is that there is a positive effect 
with respect to the courses quality and design after inclusion of courses design systemic approach. 

2 CONTEXT AND METHODOLOGY 
The elective course “E-learning” is intended for undergraduate bachelor students at the Faculty of 
Mathematics and Informatics (FMI) of Sofia University “St. Kliment Ohridski” (SU). The main group of 
students attending the course are from the software and informatics specialties in FMI – Computer 
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Science, Software Engineering, Informatics and Information Systems. They are non-specialists, 
without pedagogical experience. 

The paper considers last five academic years of conducting the course “E-Learning” (since 2011-2012 
academic year). In the first two academic years of this period (2011-2013) the course was designed as 
a general course in the field of e-learning. It included an overview of the field with the main accents on 
the technical development of e-learning courses. The next, 2013-2014 academic year is a transitional 
one. In this year the course include some elements of instructional systems design approach, but 
retains its technical focus. In the last years (2014-2016), from the presented period, the course “E-
learning” applies a systems-oriented instructional design approach based on the Smith and Ragan 
model. [2] 

The selected model includes three main phases in instructional design process - Analysis and 
assessment, Instructional strategies, and Evaluation. These three phases provide the conceptual 
framework for the eight steps that comprise the instructional design process. This eight-step approach 
includes: analyze learning context, analyze learners, analyze learning task, write test items, determine 
instructional strategies, produce instruction, conduct formative evaluation, and revise instruction. [3] 

3 STRUCTURE AND CURRICULUM OF THE COURSE “E-LEARNING” 
Since the students are non-specialists, mainly from software specialties in FMI, the main “E-learning” 
course goal is to provide basic knowledge and skills on e-learning and instructional design. Therefore 
the course “E-learning” curriculum starts with introductory topics in the field related to basic definitions 
and aspects of e-learning, types of e-learning systems and classification. The topics related to the e-
learning course design provide basic knowledge of instructional design based on the Smith and Ragan 
model. Because of the luck of experience, it is very important for students to understand basic terms 
like learning problem, learning goal and objectives and how to determine them. Therefore the main 
emphasis of this part of the course reflects to the Analysis phase of Smith and Ragan model. The 
context analysis step of this phase of the model determine learning problem and goals. The next 
applied step is task analysis. It provides an appropriate, clear, and complete procedure important to 
the integration of the defined learning goals in the developed e-learning course [2]. 

In order to provide appropriate skills in the e-learning Instructional design, the development of an e-
learning course prototype is one of the most important elements of “E-learning” course assignments, 
included in the final students’ assessment. This assignment is typical for all the described in the paper 
years of conducting the course “E-learning”. Sins 2014-2016 academic years, when systems-oriented 
instructional design approach is applied, course structure includes four interim assignments intended 
to facilitate e-learning course prototype design and development. These assignments are related to 
defining course prototype learning problem and theme, course audience analysis, determining the 
main course goals, to describe students’ assessment in the course prototype and description of its 
implementation. These assignments follow the stages of the Smith and Ragan model and represent 
consecutive steps in design and development of the course prototype. 

In order to determine whether a positive effect was obtained, with respect to the courses quality and 
design after inclusion of systems-oriented instructional design approach, a courses’ prototypes quality 
analysis, throughout all the presented five academic years, was performed. 

4 THE METHOD OF ANALYSIS 
The applied method of descriptive analysis and comparison of the prototypes of e-learning courses is 
provided. It is based on the qualitative and quantifiable indicators approved for measuring the quality 
of e-learning courses at the SU-FMI, and part of the approved quality assurance standard. Special 
attention was paid to the indicatorson that concern the implementation of the systems-oriented 
instructional design approach. The indicators and course components which did not reflect the new 
applied approach, were not considered and used in the analysis [1]. These quality indicators are 
discussed in detail in the course “E-learning”.  

The indicators are separated in five main groups adherence to the instructional design, communication 
and feedback, learning materials, learning activities and learners’ assessment. They includes the 
following course characteristics and elements: 
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• Adherence to the Instructional design – includes general course characteristics and elements 
such as learning problem analysis, audience analysis, course goals, theme objectives, course 
structure, course annotation, study programme, assessment description, teaching team 
presentation, course organisation description (calendar, time table, course literature). The 
quality of the courses’ prototypes according these indicators was assessed in points as very 
good – 3 p., good – 2 p., fair – 1 p., and unsatisfactory or missing – 0 p., on the base of the SU-
FMI quality criteria, discussed in the “E-learning” course; 

• Communication and feedback – reflect to different types of communication and feedback 
provided on the courses prototypes, as they are a key factors for the success of an e-learning 
course, are distinguished following indicators: asynchronous and synchronous communication 
tools, interim communication, entry test, and course feedback survey. These indicators and 
those from the next three groups was assessed in points – 1 p. for elements presented in the 
course, and 0 p. for missing elements; 

• Learning materials – describes different types of learning materials provided in the course 
prototype such as own and external texts, presentation, multimedia, and video, and useful links; 

• Learning activities – includes different types of learning activities used in the developed courses’ 
prototypes such as own multimedia activities, creative activities, own and externally produced 
class exercises, homework exercises, filling in glossary, collaborative activities (forum, wiki, …), 
learner produced databases and other activities; 

• Learners’ assessment – presents different types of tasks and assignments applied for learners’ 
assessment in courses prototypes, for example own and externally produced interim quizzes, 
interim assignments and final assignment or quiz. 

According to these indicators is conducted a detailed analysis of the available 120 completed e-
learning courses’ prototypes – 46 from the period of the years 2011-2013 (before the courses design 
systemic approach application), 28 from the transition year 2013-2014, and of 46 from the period of 
the years 2014-2016 (after the application of courses design systemic approach). 

For each of these three sets of courses prototypes, according to the time period, the indicators 
(elements) in each group were indicated and the average course prototypes that use such elements 
was calculated (a decimal fraction). In this way was obtained an average number of courses that use 
the corresponding element (indicator). Finally, we obtained numeric results in relation to each 
indicator, which give a quantified view what is in the average quality measure of each of the three 
periods of courses’ prototypes both as type, and as quantity. This calculation gives a good overall 
impression if a substantial difference exists on average between the three represented periods. The 
results from this procedure are presented in the next section. 

The obtained data for all course characteristics and elements are available as a reference for review 
and free download in the Excel data table “BP EL - Key elements and characteristics in the students' 
EL course prototypes.xlsx” [4]. 

5 ANALYSIS AND RESULTS OF THE DEVELOPED E-LEARNING COURSES’ 
PROTOTYPES 

Adherence to the Instructional design represented by general course prototypes’ elements and 
characteristics is presented on the Fig.  1. It shows the percentage distribution of the general elements 
and characteristics of the courses’ prototypes during three periods of time. As has been said during 
the first period (2011-2013) the main accents is on the technical development of courses prototypes. 
The second period (2013-2014) is a transitional, and in the third period (2014-2016) a systems-
oriented instructional design approach is applied. 

The diagram shows that in the first period, when there is no a systems approach, some core course 
design activities such as learning problem analysis, audience analysis, course goals are hardly 
represented – 0% for learning problem analysis in 2011-2013, compared with 73.19% in 2014-2016. 
The results for audience analysis are similar only 4.53% in 2011-2013, comparing to 60.14% in 2014-
2016, when systems approach is applied. The inclusion of these core elements has a positive impact 
on the development of the other major components of the course, which also show an increase in last 
period. This shows that applying systems-oriented instructional design approach has a positive impact 
on the overall design and development of both individual elements and the course as a whole. 
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Fig.  1 General elements and characteristics of e-learning course prototypes 

The indicators for assessing learning materials are separated into two main groups – “own produced 
resources” that includes different types resources (texts, presentation, multimedia, and video) 
produced by the students and “externally produced resources” (external texts, presentation, 
multimedia, video, and useful links) used in courses’ prototipes. 

The diagrams on the Fig.  2 show the average number of courses that use own produced resources – 
both as use of individual resource items, and in summary for the group. In summary, the average 
number of courses that use own produced resources, shows a little increase, for the period 2011-2013 
it is 1.35 courses, for 2013-2014 is 1.29, while for the period 2014-2016 it is 1.61 courses. The review 
by elements shows that in the courses during three periods of time almost no own multimedia and 
video resources. This results shows the luck of students’ experience to produce and use such kind of 
materials. Their development require much larger resources and effort, as opposed to text and 
presentation. The use of presentations is almost the same for all three periods, but the use of textual 
resources during the last period shows an increase of average number of courses to 0.91 compared to 
the previous two periods with 0.59 and 0.54. Which can also be explained by availability of students’ 
experience, and easier development of such kind of resources. 

 
Fig.  2 Average number of courses that use own produced resources 

The diagrams on the Fig.  3 show the average number of courses that use externally produced 
resources – both as use of individual resource items, and in summary for the group. The summary 
chart shows a slight increase of 1.50 in the first, to 1.61 in the last period. But overall the use of 
external resources in courses’ prototypes is widely applied. Depending on type of resources the 
largest and approximately equal is the use of useful links in the courses prototypes. The use of 
external text resources shows a slight increase from 0.25 in the first period to 0.46 in the last one. 
There is also a decline in the use of multimedia resources from 0.11 in the first to 0.02 in the last 
period.  
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Fig.  3 Average number of courses that use externally produced resources 

The course activities are separated in two groups – non-assessment activities and assessment 
activities. First group includes a set of activities intended primarily for the exercise of the learning 
content, which are not included in the final assessment. The summary of the Fig.  4 shows that the 
average number of courses that use non-assessment activities is almost the same in first and last 
period, and a little lower in the transitional one. But chart with different types of non-assessment 
activities, shows an interesting redistribution of the dominant types of activities used during the three 
periods. While in 2011-2013 students do not clearly define the type of course activities, and average 
0.37 from them are classified as “other activities”, in 2014-2016 most of activities are clearly defined 
as homework exercises – 0.41, and own produced class exercises – 0.43, and very common both 
types activities are used in the same course. 

 
Fig.  4 Average number of courses that use non-assessment activities 

Fig.  5 shows three diagrams associated with average number of courses that use interim and final 
assessment activities. Two summary charts show steady increase of use of interim and final 
assessment activities from first to last consider period. The average number of courses that use 
interim assessment activities increase from 1.07 in 2011-2013 to 1.37 in 2014-2016. The use of final 
assessment activities also increase from 0.41 in 2011-2013 to 0.74 in 2014-2016. The chart with 
different types of assessment activities, besides the steady increase of use of interim and final 
assessment activities, also shows same level of use of own produced interim quizzes in first and last 
periods, at the expense of the transition period when there is an increase in the use of this type of 
activity. Externally produced interim quizzes are used only in the first period. 
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Fig.  5 Average number of courses that use interim and final assessment activities 

The use of various communication tools is also steady increase from first to last period (Fig.  6). As a 
core element of e-learning courses, the presence of communication tools in students’ course 
prototypes is very important. The chart of communication and feedback opportunities on Fig.  6 shows 
the increase of use of synchronous and asynchronous communication tools, and course feedback 
survey. The use of interim communication is increased in the transitional period, but in the first and 
last periods is almost the same. The use of an entry test is kept at the same level across all periods. 

 
Fig.  6 Average number of courses that use communication and feedback tools 

6 CONCLUSION 
The conducted analysis shows that the appliance of systems-oriented instructional design approach 
improve overall structure of courses’ prototypes and makes their organization better. The use of 
synchronous and asynchronous communication tools, which are critical to e-learning is increasing. 
The various types of activities are differentiated and unified in clearly defined groups, e.g. class 
exercises, homework. Which also helps to improve the course organization, and to achieve course 
learning goals. But some weaknesses are also observed. The variety of types of learning materials 
provided in the courses decreases. Preference is given to the use of text materials, both own and 
external, at the expense of presentations and other multimedia materials. The use of collaborative 
activities is also reduced. 

The results analysis lead to the conclusion, that as a whole, students acquire knowledge, 
understanding, experience and ideology in the overall structuring of a good online course. They have 
a vision of what a good online course should contain. Weaknesses are related to the inadequate use / 
availability of multimedia, audio and video materials, which is explained by the lack of specialized 
pedagogical knowledge and skills for their development and use. 

The considerations for further improvement of the quality of course “E-Learning” in the light of the 
analysed results will be directed to emphasize the part related to the more active use (and eventual 
development) of multimedia, audio and video teaching materials in order to diversify the delivery forms 
and adaptation to the different learning styles of the courses’ learners. 
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For the needs of the next course delivery will be included a specially developed opinion/attitudinal 
survey by the students at the end of the course. Beside the official student questionnaire survey 
administrated by the FMI. 

The final conclusion is that teaching done so far is in the right direction. 
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