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Abstract

With the rapid development of new technologies, the priority directions and goals of education are also changing. As the intensity of life
is constantly growing, it requires new solutions. There is a high demand for not only different teaching materials, but also for a different
organization of the learning process, a different educational policy, as well as the opportunity to quickly and continuously introduce new
solutions. In 2017, “i-Zvaigzne.lv” publishing company presented a new cloud-based solution [1] "Online Tests in Physics for Grade 12"
and [2] "Physics: High School course!" These are extensive electronic collections of online learning tasks, tests, tasks solution examples
and tasks for self-testing in the Latvian language. The aim of the research - to theoretically analyse and empirically justify the use of

cloud services in the context of levelling education.
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1. Introduction

In the age of knowledge and information technology, it becomes
obvious that the implementation of new and innovative solutions
in the educational process should be a top priority. [3] The imple-
mentation of innovative technology tools allows to increase the
capacity of the educational process as well as to individualize the
teaching process, taking into account each learner’s individual
needs and capabilities. As the intensity of life is constantly grow-
ing, it requires new solutions. [4] There is a high demand for not
only different teaching materials, but also for a different organiza-
tion of the learning process, a different educational policy, as well
as the opportunity to quickly and continuously introduce new
solutions. [5] A wide range of educational materials for STEM
subjects and other subjects is available on the World Wide Web,
but learners (it refers to the situation in Latvia) often encounter the
problem of not having high quality materials, relevant for their
level of education, in their native language. Even in situations
when young people have a high level of proficiency in English,
materials created in other countries often do not correspond to a
certain level of education. In 2017, “i-Zvaigzne.lv” publishing
company presented a new cloud-based solution [1] "Online Tests
in Physics for Grade 12" and [2]” Physics: High School course!!"
These are extensive electronic collections of online learning tasks,
tests, tasks solution examples and tasks for self-testing in the Lat-
vian language. [6] The use of the cloud-based solution and the use
of resources have many advantages over locally installed solutions
and the use of stored resources. [7] At the moment, course man-
agement systems, training management systems and collaboration
solutions are available in the form of cloud services with high
quality service provision, user support and availability of the ser-
vice (usually 99.9%) regardless of the specifications of a comput-
er, tablet or smartphone (model, system software, applications)

and at a relatively small price or even free of charge, as long as the
device is connected to the Internet. [8]

Enabling objectives:

1) To analyse the importance of cloud services for the improve-
ment of secondary education and levelling process.

2) To demonstrate the possibility to implement cloud services in
the context of secondary education and levelling education.
Research methods:

1) Analysis of scientific literature in order to formulate the theo-
retical rationale for the use of cloud services in the educational
process in Latvian;

2) Development of a model of cloud service use to demonstrate
the didactic aspects of the learning process;

3) Analysis and comparison of the National Exams results.

2. Theoretical background

2.1. The main reasons for the different acquisition levels
in STEM disciplines

As higher education institutions accept young people according to
their results in National examinations, it is necessary to find out
what kind of young people are coming to the university. What are
the existing skills and abilities of young people and what universi-
ties should offer in order to supplement and develop the necessary
skills? When finishing high school, young people in Latvia have
to pass National Exams (NE). [9]

The aims and tasks of the general secondary education pro-
grammes (hereinafter — education programme) is determined by
the National General Education Standard. The Cabinet Regula-
tions provide [9] (The Cabinet Regulations No. 281 of 21 May
2013, Annex 27) a number of general secondary education pro-
grammes:
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e  Comprehensive education (without intensive teaching in
any particular subject);
e  Humanities and Social Sciences programme;
e  Mathematics, Natural Sciences and Technical Sciences
programme;
e  General education with emphasis on a particular voca-
tional subject.
Each of these programs has a different number of exact sciences,
and teaching hours (for example, in physics there are from one to
six hours per week), so finishing 12th grade students do not have
the same level of subject acquisition. If a student chooses to take
the NE in physics, but he has been trained in a programme where
there were only one or two hours of physics a week, there is a
need for levelling the course. [9] The NE in physics is currently an
optional exam. Subject program samples of general secondary
education do not provide for any course repetitions in physics
during 12th grade. If a number of students in a school choose to
take the physics exam, the teacher will develop his own physics
program, which includes repetition of the course. However, if only
one students (or none) in a school chooses to take the NE, then in
the number of comprehensive schools materials before the exam
are not repeated. This leads to mediocre results in the National
Exams and students unprepared for studies. [9]

2.2. Cloud- based solutions to the levelling education

The use of cloud-based solution and the use of resources have
many advantages over locally installed solutions and the use of
stored resources. At the moment, course management systems,
training management systems and collaboration solutions are
available in the form of cloud-based solution with high quality
service provision, user support and availability of the service (usu-
ally 99.9%) regardless of the specifications of a computer, tablet
or Smartphone (model, system software, applications) and at a
relatively small price or even free of charge, as long as the device
is connected to the Internet. [10] The main advantage of choosing
cloud services for an educational institution is that there is no need
to support and manage the infrastructure. [6] Teachers can manage
all their classes and tasks online, creating and administering as-
signments and assessments, collaborating with teachers of other
subjects, and providing feedback to their students. Students can
collaborate with their teachers and classmates, as well as have
access to all materials to successfully complete the course directly
from the phone, tablet or browser (s. Fig.1).
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Fig. 1. Cloud- based solution (i-Zvaigzne.Iv)
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2.3. Cloubi Cloud-based options

Cloubi Cloud-based solution provides the possibility to ensure a
targeted educational process and make it more effective. Cloubi
Cloud tools can be used in the classroom which is usually much
personalised. It gives an opportunity to enhance certain skills and
to learn to read texts in an e-environment quickly and effectively.

[8] Cloubi Cloud-based solution are flexible, which allows stu-
dents to choose a suitable pace of their learning process, using the
tools suitable for them, thus making the learning process more
productive. [1] With Cloubi tools can create: [1]

e E-books (textbooks; exercise books; hybrids; enhanced
e-books)
Task packages
Teacher materials
Skills tests and online exams
Mobile apps
Training courses

2.4. Examples of tasks (Cloubi Cloud-based solution i-
Zvaigzne.lv)

Cloubi Cloud task engines allow for the creation of over 40 differ-
ent exercise types. Some examples: [1], [2]

e In the Arrange task the learner must determine the cor-
rect order of the alienable elements which may contain
text or multiple media elements. The drag gable ele-
ments in the task can be organized either 1. horizontally
2. vertically or 3. be manually aligned (s. Fig.2).
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Y

Fig. 2. Task example ( Cloub i-Zvaigzne.lv) [2]

e [1] The Open Task is an upgraded task type combining
features from the File Upload and Writing tasks. Open
tasks enable rich text editing possibilities for learners
such as special character palettes, options to upload dif-
ferent media and documents, and a word limit / word
count. [2] The WYSIWYG editor including the WIRIS
maths editor makes the task especially suitable for sub-
jects and topics requiring mathematical formulas

e [2] The Multiple Choices is a versatile and popular task
type. Our task engines enable several variations of the
task: you can show the answers in several ways, include
media, randomize the alternatives or allow multiple al-
ternatives to be selected as answers. In the example
tasks below the answer alternatives are demonstrated in
four different variations. (s. Fig.3).

Fig. 3. Task example ( Cloub i-Zvaigzne.lv) [1]

3. Results and discussion

The launch of the materials was preceded by a pilot study (2014-
2017). During the study high school students, teachers and seven
Riga Technical university preparation course groups were offered
two new cloud materials developed by “i-Zvaigzne.lv” - "Online
Tests in Physics for Grade 12" and " Physics: High School
course!” A total of 1736 students and 15 teachers were involved in
the study over the three-year period. Pilot materials were only
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available to the students and teachers involved in the study, which
made it possible to obtain reliable results.

3.1. The didactic model

First, a didactic model (s. Fig.4) of cloud-based solution imple-
mentation was created, which was followed by inviting schools
and teachers to test it, in collaboration with the publishing house
“i-Zvaigzne.lv”. The author of the article carried out the study at
the Riga Technical University preparation courses and in the 12th
grade of Riga State Gymnasium No 3. Other data were obtained
from a teacher and student surveys and the results of the NE in
physics. It should be noted that the use of cloud-based solution
makes the knowledge transfer process more demanding, as the
learner has to take responsibility for the knowledge comprehen-
sion process by striving for new quality information. The theoreti-
cal knowledge transfer model focuses on the information which is
transmitted using the technology tools of cloud-based solution and
on the ways learners perceive the provided information. [6] For
cloud-based solution to be used efficiently both at high level and
levelling education, it is essential that teachers have sufficient
technology skills in order to be able to perform relevant functions:
coordinate the teaching process, to advise, to correct the subject
materials, to test the level of knowledge. In turn, students can use
new opportunities - learning in a new environment, autonomy and
motivation.
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Fig. 4. Cloud- based solution didactic model (i-Zvaigzne.lv)

3.2. The analysis of the research results

A questionnaire was conducted in collaboration with publishing
house “i- Zvaigzne.lv”” and National Centre for Education to estab-
lish the significance and usefulness of the cloud services. Descrip-
tive statistics and dependency analysis were used to process the
data. The analysis of the research data was carried out using SPSS
statistical program (version 17.00), the charts and tables were
created using MS Excel. The target research group consisted of
students of Riga Technical University preparation courses and
high school students and teachers, who voluntarily applied for the
pilot study of the cloud-based solution. Having analysed the re-
sults of the research, it was determined that there were no signifi-
cant differences in the demographic indicators, but significant
correlation coefficients were obtained analysing:

e the age of the students involved
e  National Exam results

3.3. Comparison National Exam results

Having analysed the results of the research significant correlation
coefficients was obtained analysing the National Exam results
2015 year and 2016 year (s. Fig.5).
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Fig. 5. Comparison National exam results 2016 (averages results)

In what kind of tasks do the results differ significantly?
e  First, these are tasks that contain several lines of text.
The textual information is presented in more than three
lines. (s. Fig. 6).

LU Cietvielu fizikas institdta zinatnieki izveidoja jaunu kompozitmateridlu GdenraZza uzglaba3anai. Lai
izveidotu 8adu materialu, vini pétijumu laikd mainija kompozitmateridla sastavu un mérfja nemainiga
temperatara, cik liels Gdenraza daudzums tiek absorbéts jauna kompozitmateriala noteikta tilpuma. Kura
rinda ir pareizi noradits minéta pétijuma neatkarigais un atkarigais lielums?
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Fig. 6. Task example 2016 [9]
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e  Secondly, these are tasks that contain research elements,
which require first making certain actions in one’s head,
calculating, comparing and drawing a conclusion
(s.Fig.7).
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Fig. 7. Task example 2016 [9]
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e  Thirdly, these are graphical tasks for analysing graphical
information (s. Fig.8).
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Fig. 7. Task example 2016 [9]

Multiple-choice tasks and tasks corresponding to the first cogni-
tive level of activity were performed in exactly the same way. The
proportion of easy, medium and difficult tasks for students was
similar. Data analysis showed that 2% of students did not mark
any option or marked more than one option in one of eight level 1
cognitive tasks and in twelve out of 2 and 3 level tasks. This sug-
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gests that these students were not were confident in their respons-
es, and/or upon completion of the test, forgot to return to the un-
finished tasks. Many students were not able to recall and recog-
nize acquired natural science language elements - concepts and
units, or to recognize their symbols etc., or they had misconcep-
tions about them.

4. Conclusion

Some Based on the theoretical and empirical analysis to formulate
the following findings:

Cloud-based solution provides the possibility to ensure a targeted
educational process and make it more effectively.

Cloud-based solution can be used in the classroom autonomously
for revising the course materials before tests or centralized exams
and for levelling education, which is usually much personalised. It
gives an opportunity to enhance certain skills and to learn to read
texts in an e-environment quickly and effectively.

Cloud-based solution are flexible, which allows students to choose
a suitable pace of their learning process, using the tools suitable
for them, thus making the learning process more productive.
However, there are student groups (mostly students aged 17-19)
who need strong teacher guidance in order to be involved in the
learning process. It may be attributed to the lack of motivation or
insufficient background knowledge of the subject. The most ap-
propriate form of levelling education would be cloud solution,
because they are flexible and personalized, because students can
set their own pace of learning and adapt the portions of learning
materials to their level and ability.

The learning process is stress-free, since the materials can be re-
peated when necessary at own pace and time. Studies can be con-
tinued or restarted at convenient time. Students via computer can
study at home, at work or in the own companies. There are signifi-
cant differences in the analysis of the results of National Exams in
physics.

The students, who have acquired certain content areas in the cloud
environment, demonstrated better results dealing with graphic
tasks and processing visual information. These observations lead
to a conclusion that the use of cloud services improves students'
ability to perceive graphic representation of information and con-
tributes to the development of reading skills.
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