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Abstract

The ongoing SARS-CoV-2 pandemic has significantly affected the education
process of young people in primary, secondary, and tertiary education, as well as
those who improve their competences through various courses and trainings. The
practically incessant lockdown in education has resulted in a situation in which
distance learning, which most often plays a supplementary role, now constitutes
the basic form of education. This situation has forced the selection and adaptation
of the available e-learning tools to the types of classes and levels of education.
Despite great progress in the development of e-learning technologies, constant
stimulation and maintenance of students’ interest in the content presented and
monitoring their activity still pose a problem, which also concerns the education
of computer science students in issues related to computer graphics. Currently, the
preferred model of distance learning is based on various technologies and IT tools
that enable the implementation of synchronous and asynchronous work. Prompt
acquisition of data on students’ activity allows trainers to adjust the form and
content of the presented material to their expectations. It also makes it possible to
identify issues that pose great difficulties to students. This paper discusses modern
solutions and trends in designing e-learning courses based on the new interactive
e-learning platform Quizer. The aim of the research is to determine the course ef-
fectiveness using the user activity-monitoring module designed and implemented
for the Quizer e-learning platform. The correctness of the answers correlates with
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the number of attempts to answer it (—0.65). The time devoted to a given question
was usually high for questions with low correctness of answers.

Keywords: e-learning, e-learning platform, e-learning course, activity moni-
toring

The current challenging situation related to the spread of SARS-CoV-2 virus
worldwide has significantly limited interpersonal contacts. This also applies to the
education system, where education at schools and universities has been replaced
by distance learning, often becoming its basic form (Barszcz, Montusiewicz,
Nowicki, & Kayumow, 2021). The recurring lockdown makes it far more difficult
for students to return to school and university. Most Polish universities (62.4%)
declare that they have implemented e-learning in recent years, but only 49% (of
all universities) have confirmed the targeted selection to satisfy specific needs
(Malenczyk & Gtadysz, 2019), which may hamper the adaptation of their resources
to the transition to remote learning.

The concept of distance learning is the broadest concept because it includes
correspondence learning, television and radio forms, and e-learning (Szulc, 2020).
At schools and universities, e-learning is mainly used for distance learning. The
use of information technology has made it possible to replace real contact with
a virtual one. In literature, e-learning is understood as a process that enables the
relationship between the learner and the teacher through achievable technical
means (usually digital ones) (Duda, Korga, & Gnapowski, 2014). In practice, e-
learning involves teaching via the Internet with the use of personal computers or
portable wireless devices — smartphones, tablets, or laptops. The use of dedicated
e-learning applications and platforms enabling communication and teacher-student
data exchange has become a necessary requirement in distance learning. Over the
last years, their rapid development has been observed. E-learning applications and
platforms have become very extensive, offering a number of various functionali-
ties in line with the development of technology and teaching methods (Sierra &
Sarasa-Cabezuelo, 2014).

The positive aspects of using e-learning in the process of educating pupils
and students are discussed in numerous scientific papers. Improvement of ‘hard
skills’, such as the use of new technologies and IT tools, as well as ‘soft skills’,
such as communication and presentation skills, is observed (Csikosova, Senova,
& Culkova, 2012). In the literature, e-learning platforms are mainly referred to as
LMS (Learning Management System) or LCMS (Learning Content Management
System) platforms (Caputi & Garrido, 2015). Currently, SCORM and xAPI are
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the most commonly used formats for teaching content and quizzes available on
e-learning platforms.

Nonetheless, new technical and functional solutions are still being sought in
e-learning. Even commercial solutions frequently have the option of installing
dedicated extensions that add new functionalities. One such example is the Moo-
dleRec plug-in for content search. This plug-in can sort a set of supported standard
repositories of educational objects and suggest an ordered list of these. For this
purpose, it uses queries based on defined keywords (De Medio, Limongelli, Sci-
arrone, & Temperin, 2020).

Intelligent e-learning systems are an innovative approach. They enable trainers
to provide education in an adaptive way, which makes it possible to take into ac-
count learners’ specific needs when transmitting content. The ability to independ-
ently make decisions concerning what teaching content is to be provided to the
learner in response to the identified needs is implemented with the use of the so-
called teaching strategies and the IT module implemented in the LMS system, the
so-called ITS agent. The key function of the ITS agent is to confront the teacher’s
expectations with the learner’s actual progress and to make decisions as to the
content provided (Marciniak, 2016). The platform used at Kajaani University of
Applied Sciences is a good example of a personalised e-learning platform which
uses adaptive mechanisms for customising courses for students (Deepak, 2017).

Currently, there is a trend to exploit the popularity of computer games and
3D visualization in e-learning. Children and teenagers devote a large part of their
spare time to this kind of entertainment. Gamification is an approach applied in
the educational process, which is now gaining in popularity. The introduction of
gameplay elements into the learning process boosts the user’s interest, creativity,
and motivation as regards the content presented. Elements of strategy and game-
play are combined with educational content in educational games. During the
game, players often have to show prompt reactions and knowledge connected with
the questions asked (Montusiewicz et al., 2017). Their activity and the correctness
of responses are measured and recorded for further analysis of the final effects.

Simulation games are another type of games used in teaching. They are mainly
applied in higher education, in particular in the process of educating students of
engineering, medical and military majors, as well as pilots (Haugea & Riedel,
2012). Modern solutions such as virtual and augmented reality, as well as artificial
intelligence are increasingly used in simulation games (Marciniak, 2016). They
allow for high realism of the presented content, thus increasing its understanding
(Bauman, 2016). The implementation of gamification in e-learning requires a
multidisciplinary approach, combining the ability to design games and knowledge
of information technology with psychology and pedagogy (Urha, Vukovic, Jereb,
& Pintar, 2015).
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The positive effects of using a programming course with elements of gami-
fication via an e-learning platform are presented in Pankiewicz’s paper. Students
who were provided with the elements of gamification achieved a better final result
(than the control group), assessed the difficulty of the material as easier, and more
often assessed the obtained grades as fair (Pankiewicz, 2016). Presenting content
with the use of 3D computer visualisations is particularly useful in teaching tech-
nical subjects related to the design of machine parts (Dziedzic, Wlodarczyk, &
Pasnikowska-Lukaszuk, 2014).

To sum up, it may be stated that e-learning software continues to be dynami-
cally developed, which will certainly be further accelerated by the global SARS-
CoV-2 pandemic.

Methodology of Research

General Background. Modern Technologies and Solutions Supporting Dis-
tance Learning

Currently, in the time of the SARS-CoV-2 pandemic, the most commonly used
model at universities is the distance learning model which uses various technolo-
gies and IT tools that allow for synchronous and asynchronous work with students.
The most commonly used commercial solutions include Moodle e-learning plat-
form, Microsoft Teams application, and Zoom conference software.

The Moodle learning platform is one of the most popular tools used to im-
plement distance learning. It is an open-source learning management system
(LMS) written in PHP and distributed under the GNU (General Public License)
license, which can be installed on university-owned, purchased or leased server
infrastructure. Functionalities of the platform can be extended with the use of
plug-ins, created by the developers’ community around the world. The Moodle
platform is most frequently used as an information board that makes it possible
to place any information, e.g., information regarding the courses taught, a list of
recommended literature, and as a repository of files, e.g., for posting materials
for classes, homework, or reports. In addition, the application enables the use of
functionalities such as discussion forums, quizzes, surveys, or checking attend-
ance. It is very important to be able to import the created courses in SCORM
(Sharable Content Object Reference Model) format, which is a modern standard
that defines the method of preparing an e-learning course in the IT layer (specifica-
tion of files, extensions, file headers, blocks in which data should be placed, and
embedded objects). Importantly, the SCORM package is independent of the LMS
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system used. Such packages are usually zipped files which contain the necessary
content of the course.

Microsoft Teams is a virtual, cloud-based environment with tools for multi-
level and multi-threaded collaboration between team members. It is part of the
Microsoft 365 platform distributed under a closed software license. It is impossible
to copy, modify, and distribute the source code. In the process of education, it is
most often used in the following areas: planning meetings, basic voice and text
communication, videoconferencing with students, sharing a remote desktop dur-
ing classes, and recording student attendance. Combined with other platform tools
such as Forms, Whiteboard, OneDrive, or Outlook, it is an integrated environment
which enables synchronous and asynchronous distance learning.

Zoom is another very popular solution. It is a software mainly designed for
planning and conducting videoconferences with students, which operates in a
browser or in an installed application. At universities, this tool is especially useful
for conducting lectures and seminars. Other, less popular solutions used in Poland
include Skype, Discord, Google Docs, Google Hangouts, and Slack. Most distance
learning software works on both computers and mobile devices, regardless of the
operating system installed.

The Quizer e-learning platform is an interesting, alternative, and modern so-
lution, designed to create interactive multimedia courses. The platform has been
developed by Euro-Forum as a result of research and development work carried
out as part of the project: “Creating an innovative interactive Quizer platform as a
result of R&D works”. Euro-Forum draws upon it to create courses and makes it
available for commercial sale for schools, universities, and institution.

It is characterised by the functionality of a multimedia course creator that ena-
bles the introduction of elements of gamification and a module that monitors user
activity during quiz solving. The platform is a new solution targeted at companies
and institutions, at schools and universities implementing remote learning, as well
as companies and institutions that would like to improve the qualifications of their
employees through training and online courses. It enables the preparation of training
materials, presentations, as well as final tests with extensive statistics of final results.

Designing e-learning platforms that can operate in the cloud is becoming a
standard nowadays. This solution allows for the elimination of the need to have
one’s own server infrastructure. The cloud infrastructure used in the case of the
Quizer platform is Oktawave. It ensures its uniform operation on various devices
such as PCs, notebooks, tablets, and smartphones. Scalability is a key feature
for cloud infrastructure. Cloud computing makes it possible to allocate the right
amount of resources depending on the situation during the platform operation.
Such a solution for the e-learning platform increases its smooth operation, reliabil-
ity, data security, and, concurrent, reduces the costs of infrastructure maintenance.
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At the same time, it is vital to use an operating system that enables stable
operation of the application. In the case of the Quizer platform, the virtual applica-
tion server runs on the Linux-Debian operating system. Bootstrap, PHP Laravel,
and MySQL have been used to build the application itself. Bootstrap is an open
source CSS (Cascading Style Sheets) library. It is one of the solutions that allows
for the construction of responsive websites. A responsive website (Responsive Web
Design) is a type of page that adjusts the layout of elements and its width to the
screen resolution of the device on which it is displayed.

A framework is another essential tool for designing an e-learning platform,
the example of which is the one used to build the Laravel platform, written in PHP
and based on the Model-View-Controller architectural pattern, thanks to which
developers have at their disposal a number of additional built-in functions and may
develop applications at various levels of advancement.

The MySQL relational database management system was used to manage the
database. Such a set of the most important modern IT tools allows for the design
and implementation of e-learning platforms. A general diagram of the Quizer e-
learning platform structure is presented in Fig. 1. Users can set up their individual
accounts and gain access to the resources available on the platform.

CLOUD INFRASTRUCTURE Oktawave

LINUX - DEBIAN

PORTAL TO PUBLISH

REGISTRATION ‘ |LQG‘IN-

USER ACCOUNTS
WITH ROLES

Bootstrap

PHP +
Laravel

MySQL

Figure 1. The diagram of Quizer platform’s structure.
Sources: Author’s own work
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The introduction of mechanisms supporting user engagement and motivation
for e-learning can be achieved by introducing gamification. The interactive exer-
cise wizard is one of the elements of the Quizer platform and makes it possible to
create quizzes. On the Quizer platform, two solutions have been used: quizzes can
be created in single-player (a single player) and multiplayer (many players) formats.
This allows for the creation of educational games, an alternative to other types of
games which children, in particular the youngest, most often do not benefit from.
The games may be played against the computer or other users.

The single-player wizard makes it possible to create multimedia educational
courses and presentations using interactions, including: single choice, multiple
choice, drag-and-drop, type, crossword, puzzle, connect with lines, and more.
The wizard also gives the possibility to design conditional interactions based on
previous user actions, using built-in or user-defined variables. By using variables,
one may also monitor and examine user activity in a given course. The quizzes pre-
pared in the wizard can be exported to SCORM or HTML formats, which enables
cross-platform exchange. In addition, it is possible to publish the quiz directly to
the Presenter, thanks to which it is automatically placed on the presentation plat-
form, which constitutes a separate component of the Quizer platform (Dziedzic,
Gudkéw &, Wisniewski, 2020).

User activity monitoring is an optional functionality of the platform designed
to observe behaviour and to measure the level of students’ involvement. One may

CLOUD INFRASTRUCTURE Oktawave

LINUX -DEBIAN

MULTIPLAYER , SINGLEPLAYER
TRIGGERS

=

v

jQuery
MEASURING USER ACTIVITY Bootstrap
PHP Laravel

MySQL

Figure 2. Outline of the structure of the application for user activity monitoring.
Sources: Author’s own work
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register numerous time parameters and the number of clicks on individual elements
of the course. The most popular solutions available on the Moodle platform (Quiz)
and in Google documents (Form) focus mainly on analysing the achieved results
without analysing user activity when taking tests. The Quizer platform offers the
functionality of measuring user activity in its basic form. The functionalities of
Moodle can be extended with plug-ins. The aim of such solutions is to ultimately
increase the effectiveness of the designed courses. Access to the user activity
monitoring panel is provided by a web browser and access to the Internet. The tools
used to create the application include jQuery programming library, Bootstrap, PHP
Laravel, and MySQL. The general outline of the structure of the application for
user activity monitoring is presented in Fig. 2. Triggers are procedures performed
automatically as reactions to events in a database table. This enables the measure-
ment of user activity and the creation of statistics on the answers given. All data
is collected automatically.

Sample of Research, Procedures, and Data Analysis

The basic research problem is to determine the involvement of computer sci-
ence students in completing an e-course in computer graphics, which is imple-
mented in their education process. Computer science students usually prefer to use
new IT solutions in education due to the nature of their future work. However, it
very frequently occurs that when filling in various questionnaires or e-tests, stu-
dents do it carelessly and quickly, which distorts the obtained results. The research
hypothesis is as follows “Measurement of student activity while completing an
e-course should facilitate the determination of their involvement in this process”.

The following research questions have been formulated:

o How to measure student involvement during the e-course completion?

« Is it possible to indicate a correlation between the presented content and the time
to respond and the use of elements facilitating the choice of the correct response,
such as instructions and hints?

» Does the way the content is presented and the colours are used affect the process
of completing the e-course?

The aims of the research consist in:

o characteristics of the new Quizer platform module for measuring user activity,

» measurement of user activity while taking tests,

« indication of relationships and correlations between recorded data,

o determination of the course effectiveness using the user activity monitoring
module designed and implemented for the Quizer e-learning platform.

The research was conducted on computer science students during the course
of computer graphics. The subject of “Fundamentals of Computer Graphics” is
introduced in the second year of studies. The first and the second group amounted
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to 12 people each, while the third one comprised 13 people. The study groups
consisted of both men (31) and women (6).

Before starting the test, each person was assigned a unique user number, which
was used to set up an individual anonymous account on the Quizer platform. The
same test was performed in all groups with assumptions as in Table 1. The closed
test was the type of test used.

;izli;pe of questions and their arrangement on the screen
Group 1 Group 2 Group 3
PICK ONE, PICK ONE, PICK ONE,
vertically arranged  horizontally mixed arrangement,
answers arranged answers answers on slides

Figure 3 presents an example of a test question used during the research.

Question 6 6
Enter the default shortcut in Blender to make
the selection as shown in the picture:

OA
OB
OZ

i

et

Figure 3. A sample question used during the research.
Sources: Author’s own work

It was assumed that, for adults, the time needed to complete one test should not

exceed 5 minutes (300 s). Upon test completion, users answered survey questions
regarding the arrangement of questions and the colour scheme. After entering
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the test performed by users, it was possible to collectively analyse the time and
results for the entire study group. The presentation of results in the form of graphs
facilitated and accelerated their interpretation.

The application also allows a detailed analysis of activity for each user. Subse-
quently, the results obtained were exported to a spreadsheet for further processing.
Pearson linear correlation coefficient was calculated for the data.

Results and discussion

While taking the test, each user’s efficiency of work was measured with the use of
the user activity monitoring tool and the survey method. Among other things, the
test execution time, viewing the instructions and hints, the time of displaying the
questions on the screen, the number of attempts to answer, and the correctness of
the answers were recorded for all target groups.

The number of attempts provides information on whether the user changed
his/her decision while selecting the correct answer. Measurement started on the
title page where the test was initiated. Instructions on how to do the test have been
displayed on the title page. Upon test completion, the users answered survey ques-
tions regarding the question’s arrangement on the page, the graphic design used,
and the validity of instructions and hints.

The recorded average time of performing the test by all participants was 157.6
seconds. The maximum time of taking the test that was registered was 239 seconds.
The minimum time was 89 seconds. No person exceeded the assumed maximum
time for performing the test.

The list of basic parameters recorded during the test execution for users from
the first group is presented in Table 2. Data for the remaining groups were recorded
in a similar way. While analysing the data in the table, one may observe that, in
the first group, none of the students used the hints, relying solely on their own
knowledge. This was probably due to the fact that students did not receive grades
for completing the test. Four people clicked on the instruction regarding how to
complete the test. The time spent on the title page was generally the highest for
those who used the instruction, which suggests that those persons have, in fact,
read it. Similar relationships were observed for other groups. Five people used the
instruction in the second group and four in the third group. The instruction display
time was a maximum of 11 seconds.

The correctness of the answers given by users is shown as an average for each
group for individual questions in Figure 4. For groups 1 and 2, question 5 caused
the greatest problems, where the correctness of the answers was only 25%. For
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group 3, the most difficult question was question 4, where the correctness of the an-
swers was 38.8%. When analysing all answers, the questions that caused problems
for the students were questions 3, 4, 5, 6, 7, and 9. The least problematic questions
were questions 1, 2, 8, and 10, where the correctness of the answers was over 75%.

Table 2
Recorded test parameters for users in Group 1
Recorded parameters Users’ ID

1 2 3 4 5 6 7 8 9 10 1 12
Hint- number of clicks 0o 0 0 0 o O o0 O 0 O
Instruction- number of clicks o 1 0 0 1 1 0 0 1 0 O O
Time devoted to the titltepage 17 6 7 9 24 17 19 18 24 25 3 3
Time devoted to question 1 o 1 0 0 1 1 0 0 1 0 0 O
Time devoted to question 2 17 6 7 9 24 17 19 18 24 25 3 3
Time devoted to question 3 8 16 30 16 22 27 24 15 9 8 ©6 8
Time devoted to question 4 4 1 9 1 12 9 5 16 8 6 7 9
Time devoted to question 5 77 9 10 20 1 12 12 7 7 11 13 6
Time devoted to question 6 11 16 16 13 21 17 16 28 19 13 11 10
Time devoted to question 7 50 36 17 32 1M 27 24 16 31 36 17 10
Time devoted to question 8 15 44 29 27 48 30 14 24 23 30 19 14
Time devoted to question 9 14 12 6 26 30 38 29 22 10 15 15 10
Time devoted to question10 23 8 24 8 8 10 7 7 10 35 5 5
No. of attempts — question 1 37 20 25 35 18 16 23 24 43 31 17 9
No. of attempts — question 2 6 10 14 12 5 12 8 7 15 10 11 5
No. of attempts — question 3 1 1 1 1 2 9 1 4 1 2 1 1
No. of attempts — question 4 1 2 4 1 2 1 2 1 1 2 2 2
No. of attempts — question 5 1T 2 1 1 2 1 2 2 1 5 2 1
No. of attempts — question 6 1 4 1 1 2 1 1 27 1 2 1 2
No. of attempts — question 7 2 2 1 6 2 2 2 2 2 2 1 2
No. of attempts — question 8 2 4 1 2 2 4 1 2 1 2 1 1
No. of attempts — question 9 1 2 1 2 2 2 2 2 1 2 1 1
No. of attempts — queston10 1 2 3 2 2 1 2 2 1 4 1 2

The average time devoted to solving particular questions and the average
number of attempts for all users are presented in Fig. 5. The measured times for
questions 4, 5, and 6, which turned out to be the most difficult ones, correlate
(—0.55) with the correctness of the answers given by the students.
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At the same time, the increased number of attempts at answering is visible for
these questions. This proves that students analysed these questions longer, often
changing the final answer (on average more than 2 times). For the remaining ques-
tions, the number of attempts is at a similar level.

100

= Group 1
= Group 2
= Group 3
0
1 2 3 4 5 6 7 8 9

Question number

Figure 4. Correctness of the answers given for all groups.
Sources: Author’s own work

~ @
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Correctness of the answers [%]
w IS o
(=] (=] o

N
o

o

30

25

—8—Time Group 1
—a&—Time Group 2
Time Group 3

—#— Number of attempts
Group 1

—— Number of attempts
Group 2

—e— Number of attempts
Group 3

The average time and the average of the number of attempts

1 2 3 4 5 8 7/ 8 9 10
Question number

Figure 5. The average time devoted to solving particular questions and the aver-
age of the number of attempts.
Sources: Author’s own work
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The arrangement of questions did not significantly affect the answers provided;
nevertheless, in the survey responses, users indicated the vertical arrangement of
questions as the preferred one. When assessing the graphic design, users definitely
pointed to the questions where a subdued (grey-blue) graphic design was used
compared to an aggressive (red-yellow) design.

Conclusions

On the basis of the conducted research, it may be concluded that the ‘User activity
monitoring’ application implemented on the Quizer platform allows for examining
the parameters of users’ activity and the results achieved by them. It facilitates
the analysis and interpretation of data as well as determination of the occurring
correlations. The tool makes it possible to record for each user (or groups of users)
such parameters as the number of clicks on hints and instructions, correctness of
given hints, time spent on the title page, time devoted to individual questions, and
number of attempts for each question.

The application indicates which questions were easy for users and which were
difficult for them. Such information makes it possible to analyse these questions,
and thus find the causes of user’s problems. This allows for the correction of the
provided content during the teaching process itself, which can significantly affect
the teaching process, contributing to an increase in its effectiveness. The tool ena-
bles the compilation of data obtained both for individual users and for individual
groups; it makes it possible to observe which groups fared best and which were
the weakest in particular questions and where the reason for such a state of affairs
may lie. Based on the research, the following conclusions have been drawn:

1. The correctness of the answers correlates with the number of attempts to answer
it (-0.65). The time devoted to a given question was usually high for questions
with low correctness of answers.

2. When analysing the answers from the survey questions, the vertical arrangement
of answers seems to be the clearest/most legible. The courses designed should
use subdued graphic design. In the users’ opinion, graphic design is important
for focusing on the task. Aggressive screen graphics distracts the user and ex-
tends the test execution time. Additionally, users expressed positive opinions
on the inclusion of hints and instructions in the course.

3. The user activity monitoring module allows for a wide configuration of the
measured parameters, which may contribute to the correction of content in-
cluded in the course and its distribution, and thus to an increase of the test’s
effectiveness.
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Krzysztof Dziedzic
Pomiar zaangazowania studentéw podczas rozwiazywania testéw w e-kursach
Streszczenie

Trwajaca pandemia wirusa SARS-CoV-2 znaczaco uwarunkowata proces ksztalcenia mto-
dziezy. Dotkneto to zarowno mtodziez ksztatcacg si¢ na poziomie podstawowym, srednim i wyz-
szym, jak rowniez osoby podnoszace swoje kompetencje poprzez rézne kursy i szkolenia. Trwa-
jacy praktycznie nieustannie lockdown w oswiacie spowodowal, ze nauczanie na odlegtos¢,
petniace najczesciej role uzupetniajaca, obecnie jest podstawowa forma ksztatcenia. Sytuacja ta
niejako wymusita dobor i dostosowanie do rodzaju zaje¢ oraz poziomdéw ksztatcenia dostepnych
narzedzi e-learningowych. Pomimo duzych postgpdéw w rozwoju technologii e-learningowych
w dalszym ciggu problemem podczas zaje¢ jest podbudzanie i utrzymanie zainteresowania ucznia
prezentowanymi tre§ciami oraz monitoring jego aktywnosci. Problem ten dotyczy rowniez ksztal-
cenia studentow kierunkow informatycznych w zagadnieniach zwigzanych z grafika komputero-
wa. Obecnie preferowany jest model nauczania na odlegtosé (distance learning) wykorzystujacy
rozne technologie i narz¢dzia informatyczne pozwalajacy realizowaé prace synchroniczng i asyn-
chroniczng. Szybkie uzyskiwanie danych o aktywnos$ci uczniéw pozwala na dostosowanie formy
i zawartosci prezentowanych treéci do ich oczekiwan. Umozliwia rowniez identyfikowanie zagad-
nien przysparzajacych uczniom duzych trudnosci. Niniejsza praca omawia nowoczesne rozwiaza-
nia i trendy w projektowaniu kurséw e-learningowych na podstawie nowej interaktywnej platfor-
my e-learningowej ,,Quizer”. Zaprezentowano i omowiono wyniki badania aktywnosci studentow
kierunku informatyka podczas rozwigzywania testow e-learningowych z zakresu grafiki kompu-
terowej. Celem badan jest okreslenie efektywnosci e-kursu z wykorzystaniem modutu monitoro-
wania aktywnos$ci uzytkownikow zaprojektowanego i wdrozonego na platformie e-learningowe;j
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Quizer. Poprawnos¢ odpowiedzi koreluje z liczbg prob udzielenia odpowiedzi (0.65). Czas poswig-
cony na dane pytanie byt zazwyczaj dtugi dla pytan o matej poprawnosci odpowiedzi.

Stowa kluczowe: e-learning, platforma e-learningowa, kurs e-learningowy, monitoring ak-
tywnosci

Kummrod 3en3un
YpoBeHb aKTUBHOCTH CTYACHTOB BO BpeMsl pellleHUsI TeCTOB B e-Kypcax
AHHOTAUUSA

[Iponomxkaromascs manaeMus BUpyca aTHIHYHON mHeBMOHUH (SARS-CoV-2) cymecTBeHHO
00ycoBuII0 cucTeMy obpaszoBaHus Monojexku. OHa 3aTpOHyJIa TaKkKe YUEHUKOB M CTY/EHTOB,
HOJIy4aIOIIMX Ha4yaJbHOE, CPEJHEE U BhICIICe 00pa30BaHUE, a TAKIKE T€X, KTO MOBBIIIACT CBOIO
KBaJIN(HUKAIHIO C TOMOIIBIO Pa3IHYHBIX KYyPCOB MEPEIoAroTOBKH. [IpakTHyecky HenpephIBHBII
JIOKAayH B cdepe 00pa3oBaHHM 03HAYAET, YTO JAUCTAHIIMOHHOE 00y4eHHE, KOTOPOE Yallle BCEro
UTpaJlo BCIIOMOTATENIbHYIO POJIb, B HACTOSIIEE BPEMsI SIBJISCTCS OCHOBHOM (hOpMOii 00pa3oBaHusL.
Takas cuTyauusi, B HSKOTOPOM CMBbICIIE, 3aCTaBUIIA TIEPECMOTPETh HMEIOIIUECS CPECTBA ICKT-
poHHOro 00yuYeHHs U aJanTHPOBATh UX K THIIaM KJIACCOB M yPOBHIO 0Opa3oBanus. HecMoTpst Ha
60JIBIIION ITPOrpece B Pa3BUTUHU TEXHOJIOT U 3JIEKTPOHHOI0 00yUeHUs, BO BpeMs 3aHATHUIT Bee elle
ocTaeTcsi IpoOIeMoil TO, KaK BBI3BAaTh U MOAJEPKATh HHTEPEC yUAIIUXCs K IPET0CTABIIEMBIM
MarepuaiaM, a Tak)Ke Kak KOHTPOJIMPOBATh HX JACSITEIBHOCTh. BBICTpOE MonydeHne JaHHBIX 00
AKTUBHOCTH CTYJICHTOB IO3BOJISIET CKOPPEKTHPOBATh GOPMY U COACpIKaHHE 00yUarouero Ma-
Tepuaja B COOTBETCTBUH C UX OXKHMJAHUSAMH, @ TAK)KE [TO3BOJISIET BBIIBUTH MPOOIEMBI, KOTOPBIE
BBI3bIBAIOT OOJIBLIINE TPYHOCTH Y CTYJICHTOB. DTa podiieMa KacaeTcsi TAKXKe 00yUeHUs CTYJCHTOB
KOMIIBIOTEPHBIX HayK I10 BOIIPOCAM, CBSI3aHHBIM C KOMIIBIOTEPHOH rpadukoiil. B HacTosmee Bpems
IPEANOYTHTEIBHOH MOJICNIBIO SIBIISCTCS AUCTAHLIMOHHOE 00y4eHHe, UCIIONb3YIOlIee pa3IuyHbIe
TEXHOJIOrHHU U I T-HHCTPYMEHTBI, M [TO3BOJISIOLICE BHIOJIHATH CHHXPOHHYIO H aCHHXPOHHYO pabo-
Ty. B 1aHHO#i cTaThe paccMaTpUBAIOTCS COBPEMEHHBIC PEILICHHS U TCH/ICHIIUH B pa3pabOoTKe KypCcoB
3NIEKTPOHHOr0 00y4eHHs Ha 0a3e HOBOIl MHTEPaKTHBHOH MIaTGOPMBI HIEKTPOHHOTO 00yUCHHUS
«Quizery. Llenbro uccnenoBanus Ob1I0 onpeaenenne 3pGpeKTHBHOCTH Kypca ¢ MOMOIIBIO MOIYJIS
MOHMTOPUHTA aKTUBHOCTH I10JIb30BaTEIICH, pa3pad0TaHHOI'0 U PEaJIn30BAaHHOIO AJIS IIAT(HOPMBI
3NIEKTPOHHOr0 00yueHus Quizer. [IpaBUIBHOCTH OTBETOB KOPPEIHUPYET C KOTHUYECTBOM IIOIIBITOK
otBerta (0.65). Bpemsi, mOCBAIIEHHOE JaHHOMY BOIIPOCY, OOBIYHO OBLIO OOJBIINM JJIS BOITPOCOB
C HU3KOi1 IPaBUIBHOCTHIO OTBETOB.

KinrwoueBbie €J0Ba: MNEKTPOHHOE 00yueHue, miardopma 3JIeKTPOHHOT0 00y4eHHs, Kype
JJIEKTPOHHOTO 00y YEHUs, MOHUTOPUHT IS TEIbHOCTH
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Krzysztof Dziedzic
Medir la participacion de los estudiantes al realizar pruebas en cursos electrénicos
Resumen

La actual pandemia originada por el SARS-CoV-2, ha afectado significativamente al proceso
educativo de los jovenes. Esto ha afectado a jovenes de educacion primaria, secundaria y terciaria,
asi como a personas que mejoran sus competencias a través de diversos cursos y formaciones.
Debido al bloqueo practicamente constante de la educacion, la educacion a distancia, que a me-
nudo desempeiia un papel complementario, es ahora la forma basica de educacion. Esta situacion
obligo a seleccionar y adaptar las herramientas de e-learning disponibles al tipo de clases y niveles
educativos. A pesar de los importantes avances en el desarrollo de las tecnologias de e-learning, el
problema sigue despertando y manteniendo el interés del alumno por los contenidos presentados y el
seguimiento de su actividad. Este problema también concierne a la educacion de los estudiantes de
ciencias de la computacion en temas relacionados con los graficos por computadora. Actualmente, el
modelo preferido de aprendizaje a distancia se basa en diversas tecnologias y herramientas informa-
ticas que permiten la implementacion del trabajo sincronico y asincronico. Los datos rapidos sobre
la actividad de los estudiantes permiten ajustar la forma y el contenido del contenido presentado
a sus expectativas. También permite identificar problemas que plantean grandes dificultades a los
estudiantes. Este articulo analiza las soluciones modernas y las tendencias en el disefio de cursos
de aprendizaje electronico basados en la nueva plataforma interactiva de aprendizaje electrénico
“Quizer”. Se presentaron y discutieron los resultados de la investigacion sobre la actividad de los
estudiantes de informatica en la resolucion de pruebas de e-learning en el campo de la infografia.
El objetivo de la investigacion es determinar la efectividad del curso electronico con el uso del
modulo de monitoreo de la actividad de los usuarios disefiado e implementado en la plataforma
de aprendizaje electronico Quizer. La exactitud de la respuesta se correlaciona con el numero de
intentos de responder (0.65). El tiempo dedicado a una pregunta determinada suele ser largo para
las preguntas con poca exactitud de respuesta.

Palabras clave: e-learning, plataforma de e-learning, curso de e-learning, seguimiento de
actividades
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