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Abstract: Study programming requires a lot of time and resources to learn new versions of software, technical 

documentation, and install additional software. The task for teachers is to develop effective methodological 

approaches that reduce the time spent on technical work, and allow to focus on the technological aspects of 

programming. An effective solution to this problem is the use of hybrid e-learning content in such courses. The 

publication is dedicated to this issue. 
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1. Introduction 

Current paradigm of higher education puts students in the center of system "teacher-student-
learning resources". Teacher is not only a source of knowledge, he/she is a manager of training and 
research activities for students, and is a creator of the learning content. And he/she can be 
considered as one of the key resources in mastering the curriculum. Incompatibility between the 
content of education and the requirements of society has always been the main problem of 
education. Often, we can see that the content of the new course is not relevant at the start of the 
learning, and it needs continuous improvement. E-learning environment provides all necessary tools 
for this. And this is one of reasons that popularity of e-learning (Schneemayer, 2002) and MOOCs 
(Yuan and Powell, 2013) is growing in whole world.  

Implementation of MOODLE platform at the National University of Life and Environmental Sciences 
of Ukraine (NULESU) in 2008 enhanced opportunities of learning process, but, at the same time, it 
revealed few new problems. The main problem was teaching staff (especially the old professors) was 
not ready to create structured electronic content. While preparing educational text blocks is feasible 
task for all categories of teachers, creating multimedia educational content raises many difficulties. 
To solve this problem, trainings for teachers were started at the university. Sure, teachers of IT 
courses are better prepared for learn new software educational tools. The problem of effective 
combination of all CMS and electronic format features is most important for this staff category. And 
those issues are not technical, but methodical. Note few of them:  

 Accordance of structure, content, form and sequence of content presentation to course 
objectives; 

 Balance of text, image, and video information; 

 Validity of tests and assignments. 

 Space and incentives for students' creative activity. 

The specificity of IT students learning determine importance of electronic content in courses (Morze, 
Glazunova, 2014). In this context, we need to explore the relationship between used learning 
materials and student's success. The purpose of study is to identify most important components of 
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digital content, which helps students to learn course of programming. Each course updating should 
be based on the importance of each type of content for students with different grades. 

2. Survey 

In 2015-2017, 72 students of specialty "Economic Cybernetics" in NULESU were interviewed as soon 
as the course of programming was completed (20 students in 2015, 27 in 2016, and 25 in 2017). 
There were several sections in the questionnaire:  

 Level of student autonomy;  

 Types of used educational resources;  

 Known MOOCs;  

 Importance of different types of resources;  

 Sufficiency of different proposed content types;  

 Main obstacles to learning. 

Students were grouped by year and by grade. Statistical methods of data processing were used to 
analyze results. 

3. Learning content types 

A typical e-course at the NULESU offers a set of features: 

 Structured learning content, which may contain: formatted text, graphics, hyperlinks to 
internal and external resources, files with specific format, subsystem for create, edit 
assignments and tests; 

 Subsystem for Communications, Surveys; 

 Organizer; 

 Statistic reports; 

 Subsystem for export/import of contents etc. 

Specificity of the programming course makes it necessary do independent work of students with the 
technical documentation, learning texts, as well as in the IDE, with context-sensitive Help, API-
documentation etc. During learning process students have access to several types of content: 

 Teacher's printed tutorial; 

 Java API specification in digital format; 

 Useful links to additional open learning materials (video, text manuals etc.); 

 Own e-learning content: 

o Structured shortened web version of the printed tutorial; 

o Presentations of lections; 
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o Manuals for practical assignments; 

o Set of screencasts that shows how to program 

Problem of screencasts use in the learning process is not new (Lee, Pradhan, Dalgarno, 2008). 
Effectiveness of using depends on many factors, primarily on the course specific. Following sets of 
videos were created by teacher for students: 

 Installing Java SDK and IDE; 

 Creating simple program using different IDE; 

 How to work with API specification and create API docs; 

 Basics of GUI design; 

 Creating database client; 

 Basics of network programming etc. 

Learning video content is presented in the text version of printed manual too. Total duration of all 
videos that correspond to 25 pages of illustrated text is 30 minutes, i.e. about 1 min video equivalent 
to one page of text. 

Learning video was created using UV ScreenCamera tool, allowing for screen-casting with voice and 
saving in a compact format UVF. UV Player takes only 150 KB, minute video with default 
characteristics (see Fig. 1) takes about 570 KB, which is much less than video in most popular 
formats. 

Table 1. Default characteristics of UVF video 

Indicator Value 

Resolution 950 x 680 pixels 

Frames per second 20 

Sound     channels 
depth quantization 
sampling frequency 

1 
16 bits 
41,5 kHz 

Duration, min:sec (for example) 10:48 

Size 6,18 MB 

 

Each year (2015, 2016, 2017) new own video content was placed in the e-course of programming. In 
addition to teacher's video, other educational video content was recommended to students. Results 
of our survey has demonstrated an importance of this content type. 

4. Results of survey 

Figure 1 show what types of resources were used by students for reading and solving practical 
assignments of programming course. Each student could choose several options. Figure 1 show what 
types of resources were used by students for reading and solving practical assignments of 
programming course. Each student could choose several options. 
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Figure 1. Using different types of learning resources by students in 2015-2017 

We can see a positive dynamic for using teacher's learning content within e-course (from 65% in 
2015 to 100% in 2017), learning video in the Internet (from 60% to 100%) and free e-tutorials (from 
35% to 56%). At the same time, the chart shows a decrease in asking of searching systems like Google 
(from 100% in 2015 to 67% in 2017) and social networks (from 30% to 11%) in the study of 
programming. We believe this is due to increase number of educational videos both within the e-
course and in the Internet services like YouTube. 

Figure 2 show correlation between frequency of extracurricular work with course and success of 
students. 
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Figure 2. Visiting e-course by students with different grades (exclude in class) 

An additional table was created to calculate the correlation coefficient (Fig 3). 

 

Figure 3. Table for correlation coefficient calculating 

Column A (Student) contains surnames of interviewed students. Points is a column of points of 
learning course (0...100). If student noticed that he/she visited an e-course more than 1 time a week, 
we set 1 into column ">1 time a week". Semester contains 15 weeks. We rated ">1 time a week" as 
"2 times a week", "~1 time a week" as 1, "<1 time a week" as "0.5 times a week". So, we can 
calculate estimated frequency of work with e-course in semester: 

 

Frequency = 15*(2*Column_C + 1*Column_D + 0.5*Column_E). 

 

After that, we calculate the correlation between column values B and F. In our case, we obtained 
a correlation coefficient: 0.66.  

Now let's look what resources are most popular for students with different grades (Fig. 4) 
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Figure 4. Using different types of learning resources by students with different grades 

We can see that strongest students (grade A) more often used technical documentation (API docs), 
official Java tutorial, and another source of information. Weak students (grade D or E) preferred 
teacher's textbook, learning video and forums. Teacher's e-course is most demanded by students 
with excellent and good grades. 

Finally, let's consider whether there is a link between use of some types of learning resources and 
student's success by years (Fig. 5). Graphs of using e-course, using learning video from the Internet 
and using other electronic tutorials show how many % of students used it specified years. Values of 
average points are notes near thick graph. 
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Figure 5. Change of average points and using some of learning resources 

Correlation coefficients between average points and: 

 using e-course: 0.99; 

 using learning video from the Internet: 0.82; 

 using other electronic tutorials: 0.91. 

Obviously, the number of periods is very few for definite conclusion. Therefore, the obtained 
coefficients can be considered as approximate. But this gives base for checking that dependencies in 
further research with students in the next years. 

5. Conclusions 

Despite the popularity of open educational network services, students used teacher's content, 
including textbook, e-course and multimedia, which was confirmed in the survey. 

There is a dependency between intensity of work with e-course and the student's success. This 
means focusing on improving own e-learning content. 

Learning video in the study of programming can reduce time spent on the stage of developing new 
software tools or their specific capabilities. The best way of using such video is to combine it with the 
corresponding text and illustrated content in manuals and / or e-learning courses. An e-course with 
more learning videos is more used by students of all categories.  

Videos are more popular for students with average and low grades. Best students more than others 
use API docs, text and hybrid content. We should take this into account when creating an educational 
content. 

During the 2015-2017 e-course of programming was improved and completed with new text, 
illustrations and video content. Survey show an increase in using this course by students. 

In addition to growing interest in the e-course, a slight increase in average points for the course was 
detected. There is a need to continue interviewing students in the next years to check whether there 
is a direct correlation between quality of multimedia content and student's success. 
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