Environment. Technology. Resources. Rezekne, Latvia

Proceedings of the 15" International Scientific and Practical Conference. Volume II, 448-452

Application of Electronic Platforms to Increase
the Knowledge of Learners

Daniela Mirtcheva-Ivanova

Bulgarian Defense Institute
"Professor Tsvetan Lazarov"
Sofia, Bulgaria

mirchevadany(@gmail.come

Abstract. The article examines the use of online platforms and
the possibilities they offer for supplementary and
complementary learning. Some commonly used platforms
among learners are presented and various studies have been
conducted. The results were analyzed and a comparative
assessment was made for the effectiveness of digital platforms
in learning through described results of real tests. An increase
in the knowledge of learners when using online platforms has
been reported.
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[. INTRODUCTION

The world in the 21st century is developing too fast,
thanks to new digital technologies. The changes are
reflected in every sphere of society — finance, healthcare,
business, transport, electrical appliances. New technologies
are an invariable part of public life, they are constantly
present and used in modern education. Education is an
important and basic activity of society, in its quality of
education, training and building a fully developed
personality. To achieve higher results in education, it is
necessary to use new pedagogical approaches using digital
technologies. Learning technologies include virtual reality,
use of mobile devices, interactive multimedia technologies,
online materials and videos.

In educational institutions, the use of digital
technologies as a means of teaching and learning is
increasing, which supports teachers and trainers to achieve
higher results [6]. The education development strategies of
the Ministry of Education and Culture in the Republic of
Bulgaria are also aimed at full and fruitful use of digital
technologies [7], [8].

In the program of educational institutions in technical
specialties, the subject of informatics is studied. It involves
algorithms and programming by learning a specific
computer language in a programming environment with
many practical tasks [1], [2], [3], [4]. The study of
computer science begins at school, in the elementary stage

to reach the compilation of computer programs in the 11th
and 12th grade in the profiled classes and continue in the
universities in the technical specialties [5].

Tect no uadopmarnka
Honep & xmac: Knac
1.07 xaKEE THI € YCIOBHETO B CTPYKTYPATA Ha oleparotopa if:
if (<ycnoene™) <omepatop_true>

else <oneparop_false>

a)peaneH THII,

B)OYIeR THI,

o) metowHCIes THI;
T)CTPHHT.

2 Kax ce [IPHCEOABA CTOHHOCT Ha TIPOMEETHBA®

a)a==3. 0)a=5:
Bla< =5; rjal=5;

3 Kaxeo we 0BJe H3BeeHO Ha KOHIO0MATA CI€] H3MBIHEHHETO Ha IOKAIAHKT KOL?
static void Mam(string[] args)

mta=12,b=6:

bool flag;

flag=a=b:

Console WriteLine("flag = {0}", flag);
¥

a)flag = False: 0)True:

B)flag = True: r)False:

Fig. 1. Test questions.

Some of the schools in Bulgaria have a software and
hardware profile. One of the schools with computer science
in Sofia is 44 Secondary School "Neofit Bozveli" [22],
[23]. Students in the 11th grade study the computer
language C#, according to the program of the Ministry of
Education and Culture [20], [21]. The results of the tests in
the first academic term of the 2022/2023 academic year are
not high. The studied material includes basic constructions
of the C# language. Achieving high results leads to better
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assimilation and learning of the computer language in the
next stage using materials and videos from electronic
platforms from part by the students after one month of
training. Here are some of the questions included in the test
trial shown in Fig.1:

Some of the test questions include C# program
fragments and a requirement to indicate a correct answer to
the task result shown in Fig. 2.

5.KakBo me OBJ1¢ H3BENEHO HA KOH30TATA CIIe] H3MBIHEHHETO HA TOKA3AHHA Ko1?

static vold Main(string[] args)

int x=2;
if(x3)
{ Console.MriteLine("x & no-ronamo ot 3"); }
else
{ Console.WriteLine("x e e no-ronawo ot 3");| }
a)X € HO-TOTLAMO OT 3; 6)0;
BJIIOrPAMATA 1aBA [PEIIIKA; I)X He € I0-TOILIMO O 3;

6.Koit m3pas nma croftroct 17

a2%1;
B)12%2;

6)5%3;
1)29%4;

Fig. 2. Test questions include C# program.

The test includes questions about calculating the value
of an expression depending on the value of variables,
implemented by a program in the computer language C#,
shown in Fig. 3.

9.Kakgo me 0B H3BENCHO HA KOH30IATA CIE] H3MBIECHHETO HA MIOKA3AHHA KoI?
static void Main(string[) args)

{
int a, b;
a = -18;
b =5;
if (a>@)
{ le.WriteLine(a = a + b); }
else
{ . WriteLine(a = a * 2);
e.WriteLine(a = a - 2);
}
}
a)-20 -22; 0)-12 -5;
)10 -8; 1)-20 -8;

10.KaxBo mme 0b1¢ H3BeIeHO HA KOH30I4Ta C7Ie] H3IBIHEHHETO HA MIOKA3AHHA Ko?

tatic void Main(string[] args)

g
r
1
int a;
a = 18;
if (a>0)
{ Console.Writeline(a + 2); }
else
{ Console.Writeline(a - 2); }
H
a)-12; 0)12;
B)8; r)-8;
Fig. 3. Test questions about calculating.
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Although teachers and students use digital technologies
at school, good results were achieved from the tests done in
44 Secondary schools, during the first academic term of the
2022/2023 academic year, in computer science education,
in the Object-Oriented Programming Module, Topics: "C#
Programming". 16 students participated in the test
assessment. The average score on the test is Good 4.19. The
scores and scores obtained can be seen in Table 1.

TABLE 1. SCORES OBTAINED BY STUDENTS.

Number of
Learner points Max points |Assessment A_ssessment
number : in words
received
1 15 30 4/Good
2| 18 30 4 4|Good
3 15 30 4/Good
4 21 30 4 8|Very Good
5 9 30 3.2|Acceptable
6| 27 30 5 6|Excellent
7 24 30 5.2|Very Good
8 9 30 3.2|Acceptable
9 24 30 5.2|Very Good
10) 18 30 4 4|Good
11 15 30 4/Good
12) 15 30 4/Good
13 9 30 3.2|Acceptable
14 9 30 3.2|Acceptable
15) 30 30 6|Excellent
16) 12 30 3.6|Good

The average success rate of students is Good 4.19. A
total of 4 students have shown an average result, 7 students
have a good result, 3 students have a very good result and
2 students have an excellent result. Everyone has a desire
to succeed in the educational process Fig. 4. Student Scores
on the Scoring Test

Number of points received
against the learner's number

sub-title
40
20 I I |I II | m Number of
o b nndn eoints
received

1357 9111315
Learner number

Fig. 4. Student Scores on the Scoring Test.

According to the previously prepared formula for
converting points into grades, a diagram was made that
illustrates the number of students in relation to their grades
Table 2
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TABLE 2. STUDENTS IN RELATION TO THEIR GRADES .

Total number of students
16
Assessment [Number of
s students

D)l

OIM |~

—

Average

Looking at the chart Fig. 5 of the percentages of the
learners' test scores, the overall performance is clearly
visible.

Number of learners vs. grades

nl
n?

n4

Fig. 5. Percentage ratio of students by test scores in grades

Here is the detailed information in Table 3, for each
student by points received on each of the questions in the
e-test. Each correctly solved task is evaluated with 3 points.

TABLE 3. STUDENT ACHIEVEMENT SCORES.

Number of
points
received

Learer

Task number from the test
number

(Task 1 |Task 2 [Task 3 |Task 4 Task 5[Task 6 |Task 7 Task 8 Task 9 [Task 10

15
18
15

27
24

col~ulomlen]elcolrof o

A
1
E
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slulolwlaolololw olwlwlwlalwlolao
slulololololwlw ololwlaololwl|wla

30
1)

The results were analyzed and a recommendation was
made to the learners to use electronic platforms to eliminate
the gaps and absorb more knowledge [9], [10].
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There are 52 students in the 11th grade, divided into 2
classes. Only 16 of them wished to receive additional
training to eliminate gaps and gain new knowledge.

Teachers and students who have expressed a desire to
learn further have considered the possibility of e-learning
and have chosen appropriate platforms for the subject of
computer science.

Skillshare offers a variety of courses in design,
entrepreneurship, business, programming and more. The
training is conducted by experts in the respective fields and
the user interface is easy to use. Many of the courses are a
few hours long and can be completed quickly. The training
includes video tutorials and many practical tasks. The
payment for the courses is low, quite acceptable and is
based on a monthly or annual fee, and unlimited brief
courses can be studied during the paid period [9], [10], [11].
Fig. 6

coeare
— Classes
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Fig. 6. . Site Skillshare

Udemy is one of the largest online learning platforms,
with 60,000 instructors, 62 million students, and a huge
database of courses Fig. 7. Training is available in business,
programming, design, finance, teaching and more. Courses
vary in length, but usually cover a large amount of
information and take up a longer period of time. There is
no monthly or annual fee, but an individual price per
course, which is affordable and in most cases — low. Those
who sign up for a course receive a certificate upon
completion and lifelong access to the course, and in case of
refusal of training within 30 days, the amount paid is
returned to the learner [12], [13], [14].
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Fig. 7. Site Udemy
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After a month of training, using the Skillshare and
Udemy platforms to eliminate the gaps in the knowledge of
the learners, a test was made to all the learners and a higher
score was reported for the 16 students who worked extra
Table 4.

TABLE 4. STUDENT SCORES ON THE TEST SCORES AND GRADES .

Number of
Learner points Max points |Assessment Assessment
number - in words
received
1 21 30| 4 8Very Good
2 24 30| 5.2|Very Good
3 21 30| 4.8Very Good
4 21 30| 4 8Very Good
5 24 30| 5 2|Very Good
6 27 30| 5.6|Excellent
7| 24 30| 5.2|Very Good
8| 24 30| 5.2|Very Good
9| 21 30| 4.8Very Good
10) 24 30| 5.2|Very Good
11 27| 30| 5 6|Excellent
12 18 30| 4 4|Good
13 21 30| 4.8Very Good
14 18 30 4 4|Good
15 30| 30| 6|Excellent
16 21 30 4 8Very Good

The average success rate of the learners is Very good
5.06. A total of 2 students have shown a good result, 11
students have a very good result and 3 students have an
excellent result. The result is shown in Fig. 8.

Number of points received against the leamer's number

| | | | | | | | | | | ‘ | ‘ | |  Number of points received

12345678 910111213141516
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=
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Learner number

Fig. 8. Student scores on the point test.

The results achieved by learners after using the
Skillshare and Udemy platforms have significantly
improved. Here are the summary scores in Table 5.

TABLE 5. SUMMARY SCORES.

Total number of students

16

Assessment ([Number of

s students

4 2|
5 11
6| 3

Average 5.06]

Learners who showed interest and took additional
training, a total of 16, increased their success by one unit
when given a second test of the same material after one
month of additional training. The other 11th graders
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showed an identical level of knowledge on the second test,
similar to the initial test trial.

The report examines digital platforms as a means of
supplementary and complementary learning. Additional
training of a group of computer science trainees through
materials and videos on electronic platforms on studied
topics has been set and requested. Some of the platforms
have been implemented among some of the trainees for
working at home and tests have been carried out. A test was
conducted on all students from one graduating class before
and after using materials and videos from educational
online platforms with a difference of one month on the
same material. The results were analyzed and an
assessment was made of the effectiveness of their use in
training. An increase in the knowledge of learners who
used digital platforms for computer science training was
reported.

New technologies and innovations complement and
support traditional learning methods. The use of cloud
technologies [17] has been increasingly used recently, and
the widespread use in educational institutions of modern
information models and resources gives a new impetus to
learning [15, 16, 18, 19]. New technological tools such as
online platforms, mobile applications and e-books can
fundamentally contribute to higher learning efficiency. In
order for education to be complete, effective and modern,
digital technologies must be used to increase the
effectiveness of learning and teaching.
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