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The article deals with the issue of teaching students of economic specialities by means of cloud technologies. The author analyses the
possibilities of applying Internet services and demonstrates the feasibility of their implementation in education. The primary aim of
this research is to examine the influence of Google Classroom tools on the development of students’ economic competence. During
the pedagogical experiment, the criteria (cognitive, motivational and technological), indicators, and levels (high, sufficient, average
and low) of the formation of students' economic competence through Google Classroom were determined. 65 students of the Faculty
of Management and Marketing of the National Technical University of Ukraine “Igor Sikorsky Kyiv Polytechnic Institute” took part
in the experiment. The results prove that Google Classroom tools allow increasing the level of cognitive activity and motivate
students to study economic subjects. The paper demonstrates that the use of Internet resources has a positive effect on the
development of technology skills and also favourably promotes the introduction of new methods into the educational process.
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Introduction

Nowadays the information and communication technologies develop quickly. New technologies appear
and penetrate into all spheres of human life. In the educational process, students use more gadgets and
services that’s why new methods and techniques for teaching students should be developed. Due to the rapid
growth of computer tools, many educational institutions try to apply social networks and various online
services in the educational process. There is a need to develop a new methodology for teaching students of
different specialities with the use of computer programs. It is necessary to create certain standards and
criteria for the implementation of e-learning.

Schneckenberg (2014) emphasised that the increased interest in the field of cloud technologies
stimulates a large amount of research. Various methods of presenting information using computer appear.
Kondos (2018) stated that the role of the teachers in the classroom has changed in the digital age, where
teachers are no longer the only source of knowledge. Picatoste et al. (2018) proved that nowadays the so-
called fourth digital revolution is taking place, the impact of which will affect the current lifestyle of people
and society. This development of technology should indicate the need for changes in higher education
institutions in order to successfully integrate into an ever-changing world. Universities tend to play a major
role in generating innovative solutions and in developing new programmes for learning. The introduction of
training with the use of information and communication technologies in higher education institutions as an
alternative curriculum will allow enrolling more students. The ability to use technology will make students
more competitive in the labour market.

Researchers underline that 21st century Web 2.0 technologies, such as Edmodo, Google Docs,
Zohowriter, Blogs, Wikis, and Facebook can be used in mixed or virtual classrooms, forums, or courses (Eid
Hamoudeh et al., 2018). They play an important role in promoting mutual interaction, collaborative
platforms for communication and learning among people. Some public cloud computing servers, such as
Google, Google Drive, OneDrive, Dropbox, Mendeley documents can be used for training and exchanging
data, files, and information. Google Talk and Skype can be involved to communicate remotely with a
workgroup elsewhere (Dajun et al., 2014). Teaching models mediated through computers attract new ways of
teaching and learning beyond spatial and temporal coordinates. E-learning, blended learning, and mobile
learning offer a new universe of interactivity for learning purposes (Bartolomé-Pina et al., 2018).

Web 2.0 technologies help to conduct asynchronous workshops using online classroom resources
(Cummings, 2016, p. 81). It is easy to use Google Apps (Google (+), Google Hangouts, Google Disc for
learning. Cummings (2016) stated that interactive work with the online class using Web 2.0 technologies can
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help students to participate as much as possible in the learning process, as well as to establish flexible
communication for performing various tasks.

Usage of Google Classroom tools has a lot of advantages. Researchers stated that “Google Classroom
despite its simplicity and the absence of many features compared to Moodle is able to replace this robust
system in many cases” (My & Samkova, 2016) and proved that Google Classroom tools provide efficient
homework submitting and checking. Students can use Google Classroom from any digital device with
Internet access. Completed tasks are always in the Google Classroom, they can always be accessed and
checked. The main advantage of Google Classroom is that all tasks are displayed in chronological order and
it is indicated when they should be completed and handed over. Thus, the very possibility of forgetting the
fulfilment of the task in the required period is excluded.

Scientists study the formation of economic competence and research its criteria and indicators. Antoniuk
(2018) defined the following criteria for business simulations: design-didactical, technological and
organisational. Sergeeva & Nikitina (2016) determined the level of economic competences by three criteria:
cognition, motivation, and activity.

The primary aim of this research is to examine the influence of Google Classroom tools into forming the
economic competence of students. The focus of the paper will be on defining criteria, indicators, and levels
of forming the economic competence by means of Google Classroom tools. The hypothesis of the study is
that the effectiveness of students' professional training increases if the formation of economic competence is
carried out with the use of Google Classroom tools.

Methods

In order to confirm the effectiveness of teaching with the use of information and communication
technologies, a pedagogical experiment was conducted at the National Technical University of Ukraine “lgor
Sikorsky Kyiv Polytechnic Institute” in the first semester of 2017/2018 academic year. Two groups of the
third year of studying of the Faculty Management and Marketing were chosen for the experiment. The
essence of the pedagogical experiment was as follows: one group was selected as a control (CG), and the
other group was experimental (EG). The control group consisted of 35 students, and in the experimental
group, there were 32 students.

To conduct the experiment, the course “Econometrics” using the electronic resources of the Google
Classroom was developed. The course was designed for classwork (lectures and laboratory work) and for
individual work at home. Students of experimental and control groups used books and handouts at the
lessons. Students of the experimental group used Google Classroom service that included lecture materials in
the form of presentations, video files on topics and text documents, as well as options for homework
assignments, tests, questionnaires, and references. To discuss the issues, a forum was created with the ability
to add comments. See Table 1 as a guide of Google Classroom tools for teaching students.

The course used a wide range of Google Classroom tools such as adding new members, co-teaching,
flexible template management for creating individual tasks, centralised storage of resources and drawing up
of individual tasks. The class is always accessible through the Google Class applications for the Android and
iOS operating systems. It can be easily integrated into the information system of an educational institution
with full protection of users' personal data. Through the administrator’s service, it is possible to generate
reports on the use of the class.

Table 1
Google Classroom tools for teaching students
Tools Description

Data sharing Students can use the same data of the course simultaneously.

Studying of materials It is possible to study and discuss books, lectures and reports.

Message The tool helps to inform participants.

Help System supports users. Students can ask for the help if they don’t know how
to use some tools.

Network disk A disk located on the server hosts all the necessary information for students
and teachers.

Calendar This is a tool for setting up assignments, deadlines, etc.

Hypertext The text contains links to other resources.

(to be continued)
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Table 1
Google Classroom tools for teaching students
(continued)

Tools Description
Hyperlink There is an interconnection among web pages.
Poll (voting) This is a tool for conducting quick surveys on specific topics.

Group software A teacher can divide students into several groups for solving group tasks. The
program allows coordinating activity among a group of students.

This is a resource for placing ads.

A data warehouse is available to a large group of users.

A list of rules is designed to protect information. Students receive information

on how to save the data.

Web board
Database
Information security

Content A teacher can easily add any resources to the Google Class (videos from
YouTube, Google forms, files from a virtual disk, pdf files, etc.).

News Service shows the news of the course. A teacher can inform students about all
changes.

Mailing list Teacher receives a list of email addresses that can be used to provide
information to a large number of participants.

Feedback Students can add their resources and comment activities.

Visitor counter
Forum, web conference

This is a student activity accounting service.
The tool for communication inside the class.

E-book All books can be stored in electronic format.
Comments, voice Ability to comment on the tasks and activities.
comments

Different applications | A lot of applications integrate with Google Classroom (BookWidgets, Math
games, OpenEd.com, EDpuzzle, etc). It is possible to create different games

and fun activities (puzzle, crossword).

During the pedagogical experiment, the criteria, indicators, and levels of the formation of students'
economic competence through Google Classroom were determined. Table 2 presents the criteria and
indicators of formation of students’ economic competence. In order to check the motivational criterion of the
formation of economic competence, we used questionnaires (Magura & Kurbatova, 2007), which were
developed for analysing the motives of studying. Technological criterion presents informational and
technological skills of students, their awareness in the application of new economic technologies. For
determining the level of formation of the technological criterion, the methods of questioning and survey were
used.

Table 2

The criteria and indicators of formation of students’ economic competence with the use of Google

Classroom

Cognitive criterion

Technological criterion

Motivational criterion

— knowledge of terminology;

— using appropriate methods of
information analysis;

— ability to solve economic
tasks.

— ability to use such programs as
Google Class, Excel, Gretl, etc.;

— analysis and evaluation of
mathematical models.

— interest in
Econometrics;

— understanding the importance
of applying theoretical knowledge
in practice;

— interest in individual work.

studying

The following methods were used during the experiment: surveys, tests, individual and group surveys,
teacher monitoring, quantitative and qualitative data processing methods. Experimental work was carried out

in several stages.
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1) In the first stage, an ascertaining experiment was conducted, the main purpose of which was to study
the level of students’ economic competence. In a questionnaire, 65 students of speciality “Economics” of
Igor Sikorsky Kyiv Polytechnic Institute were surveyed at the beginning of the semester. The groups
participated in the pedagogical experiment passed an initial assessment.

2) At the second stage, the experimental group was trained using materials in the form of presentations,
videos, and textual documents in the Google Classroom. During lectures and practical classes, students
studied the topics of the “Econometrics” course using Google Classroom resources. They studied video files
and presentations, as well as electronic texts, and then solved economic tasks using Microsoft Excel.
Students did their homework using the Google Classroom resources studying relevant topics and solving
thematic problems, they also wrote essays and prepared one joint project. Teaching students of the control
group was carried out without systematic use of information and communication technologies.

3) At the final stage, the analysis of the results of experimental research with the help of mathematical
methods was carried out. Two modular tests and one examination test were conducted. The evaluation was
displayed in the personal students’ accounts.

Results

The data obtained in the analysis of quantitative and qualitative results of the experiment on the
implementation of information and communication technologies in the educational process of students of
economic specialities indicate the effectiveness of the teaching methods. A comparative analysis of the
results revealed the positive dynamics of the levels of forming economic competence of the experimental
group, while there were no significant changes in the control group of students. Students of the experimental
group demonstrated high and sufficient levels of cognitive, motivational and technological criteria. 53.8 % of
EG students showed a high level of cognitive criterion formation, 27.4 % showed sufficient level, 14.5 % —
average level, 4.3 % — low level. The levels of the cognitive criterion formation in CG were as follows: high
—in 22.6%, sufficient — in 23.2 %, average — in 38.4 %, low — in 15.8 %. The results are shown in Table 3.

Table 3
Levels of formation of economic competence after the formative experiment, %
Criteria
Levels Cognitive Technological Motivational
CG EG CG EG CG EG
High 22,6 53,8 24,5 48,3 20,4 36,7
Sufficient 23,2 27,4 36,6 31,4 25,7 42,4
Average 38,4 14,5 22,3 16,7 42,4 17,3
Low 15,8 4,3 16,6 3,6 11,5 3,6

The effectiveness of the experiment was confirmed by the obtained efficiency coefficients in terms of
the average number of correctly performed tasks (K, =124 ) and in terms of the standard deviation

(K, = 0,62). The obtained results give us the opportunity to argue that the use of Google Classroom service

in teaching students influences positively the formation of economic competence.
As hypothesised, our experiment proves that the effectiveness of students' professional training
increases if the formation of economic competence is carried out with the use of Google Classroom tools.

Discussion

Results of the formative experiment showed positive changes in the levels of formation economic
competence of the experimental group in comparison with the control group. From the results, it is clear
that usage of Google Classroom tools increases the knowledge of terminology and ability to solve
economic tasks. Overall these findings are in accordance with findings reported by Sergeeva et al. (2016).
The Google Classroom application is integrated with problem-based learning, that helps in solving
different tasks. The Google class application contains material related to learning topics and practical
issues (Pritasari & Jumadi, 2018).
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Students of the experimental group are more motivated to study Econometrics; they understand the
importance of applying theoretical knowledge in practice. A similar conclusion was reached by
Rana et al. (2018) who proved that the use of Google classrooms is easy and useful, and students are highly
motivated toward the incorporation of such pedagogical tools in their learning process.

The obtained results prove that students also increase their technology skills. They are able to use such
programs as Google Class, Excel, Gretl more effectively. A similar pattern of results was obtained in the
previous studies (Abazi-Bexheti et al., 2018). Researchers stated that Google services have their own
strengths and weaknesses, but their use stimulates students to improve their computer skills. Google
Classroom service is seen as a technological alternative to traditional silent discussions (Roberts, 2013).

Abazi-Bexheti et al. (2018) stated that “E-learning is equally seen as the cause and result of important
changes in the nature of the concept of education, as well as changes in how it should be successfully
delivered”. The pedagogical experiment conducted using the full functionality of the Google Classroom
software service proves that the chosen service is an excellent tool for increasing the effectiveness of student
learning as it ensures timely execution of work, quick access to the course, and information integrity. The
service allows reducing the time for verification, correction, and preparation of new tasks. It also allows the
students to learn at their own comfort and requirement.

Usage of Google Classroom tools is an effective way of teaching students. The service increases the
level of professional competence of future economists and it influences the students’ motivation. Students
are more interested to study that is quite important for achieving professional goals. The results are due
precisely to the use of experimental methods.

The main limitation of the research is the lack of data about influence on self-studying. The analysis
does not enable us to determine positive or negative factors of studying individually. It remains unclear
whether using Google Classroom tools give benefits for studying material alone at home. Further study of
the issue is still required.

In future research, we recommend studying the usage of Google Classroom services for other
disciplines. It is necessary to research the influence of the tools for the development of competences in other
fields of study. We also consider it necessary to introduce other multimedia programs into the educational
process.

Conclusions

The findings of our research are quite convincing, and thus the following conclusions can be drawn:
using Google Classroom tools influences positively into the formation of the economic competence of
university students. The service activates the cognitive activity of students at lectures and individual
studying, ensures the availability of materials at any time. It stimulates interest in learning and creates the
appropriate conditions for the formation and development of technological skills.

Further, promising use of the Google Classroom software service will allow creating elements of
distance learning that can ensure a continuous and sustainable learning process when influenced by various
negative factors, such as quarantine, natural anomalies, and long-term forced absence of students in an
institute.
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