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Editorial

The present volume includes ten articles gathered in four parts. Part I is entitled
“E-learning in the development of key competences and skills in higher education”
and includes four articles.

The first article, entitled “Integrating E-learning for Administrative Staff
Professional Development: An Inside View from Moroccan Higher Education
Institutions,” was prepared by Layla Ajrouh from Faculty of Humanities, Moulay
Ismail University, Meknes, Morocco and Karima Slamti, Faculty of Humanities,
Cadi Ayyad University, Marrakech, Morocco. They stressed, among other issues,
that online learning is increasingly solicited around the world. Higher education
(HE) is also concerned as it operates in an uncertain global environment, where
communication and information technology are the fundamental keys. The study
seeks to examine the Moroccan employees’ perceptions towards this innovative
way of learning and its impact on their professional development. It also aims at
investigating the presence of distance learning as a growing approach within the
administration of Moroccan universities. The research presented shows the increas-
ing necessity of integrating new ways of learning in Higher Education Adminis-
trations (HEAs). This work yields to the acceptance of the research hypothesis H,
which states that e-learning is not promoted for employees’ career advancement in
Moroccan HEAs. This study recommends an anticipatory vision to go beyond any
reticence to change, since the online learning approach would bring more produc-
tivity and success for the administrative structures and the employees themselves,
in addition to more institutional alignment with the revolutionary digital world.

The second article “Elementary Music Education in the Era of Remote Teach-
ing — Constraints and Prospects for Development” is authored by Mirostaw Kisiel
from the University of Silesia in Katowice, Poland. In the discourse undertaken,
an attempt was made to indicate the limits and perspectives for the development
of music education within the context of distance teaching. The specificity of
music education based on experience, emotions in action, the creative approach to
an artistic creation and expressive action requires special attention in this regard.
The teacher is expected to develop a new strategy for action, which in the existing
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educational situation will result in an increase in students’ interest in music by us-
ing the contemporary information and communication tools, namely, the specific
tools of e-communication.

Pedro Ramos Brandao from Evora University (CIDHEUS), Portugal is the
author of the article “Cloud Computing and Distance Learning in Computer Sci-
ence.” His research demonstrates that the use of laboratories for the development
of curricular work in the area of information technology exclusively supported by
cloud computing technology does not decrease the level of learning and assessment
objects on the part of students. This scenario arose due to the need to interrupt
face-to-face classes in physical laboratories as a result of the COVID-19 pandemic.
The author compares the results and their correlations to various evaluative suc-
cesses in different curricular units.

The article “Online Collaborative Learning to Enhance Educational Outcomes
of English Language Courses,” was prepared by Iwona Mokwa-Tarnowska from
the Gdansk University of Technology, Poland. Her study has various aims and
objectives, and examines various syllabi of e-learning, blended learning and web-
enhanced courses, meant for a particular group of undergraduates or postgraduates.
She found that they may vary substantially. However different they are, they are
likely to show behaviourist ideas embodied in their instructional design. A plethora
of online tools, text based, image based, multimodal production and collaborative
ones, can increase students’ learning experiences, as they offer opportunities for
interactions that are not available in a traditional, instructivist-centered classroom
settings. Thus, a university language course with web-enhanced components of-
fers more versatile learning options than face-to-face classes, which may result
in students becoming more competent and competitive workers in the years to
come. By using online tools such as ThingLink, mural, quip, easel.ly, infogram
and venngage to collect and critically analyse data, they learn in a new active way
and in a more genuine environment. This way of engaging students helps them to
achieve learning outcomes structured around communication, teamwork, media
literacy and language skills. These ideas are supported by students’ opinions and
attitudes expressed in the surveys conducted at the Gdansk University of Technol-
ogy in the years 2017-2019.

Part II “Innovative Methods and Technology in Higher Education” consists of
three articles. The first study and article is entitled “Application of Computer Math-
ematical Tools in the University Training of Computer Science and Mathematics
Pre-service Teachers,” and was authored by Olena Semenikhina, Volodymyr Pro-
shkin, Olha Naboka from Ukraine. It considers the problem of the application of
computer mathematical tools in the process of the professional training of future
teachers of computer science and mathematics. The two classes of mathematical
software are identified: systems of computer mathematics, which use traditional
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notation and methods of writing formulas and programs of dynamic mathematics,
which provide the possibility of dynamic changes in the original mathematical
structure. The concepts are specified as follows: “a program of dynamic mathemat-
ics,” “computer mathematical tool.” The methodical receptions provided in PDM
are allocated and the authors outline the methodical features of the application of
computer mathematical tools. The peculiarities of the educational process with the
use of PDM are indicated: rethinking of forms and methods of teaching, use of non-
standard and creative tasks, rational choice of software environment, evaluation
of learning outcomes, etc. The results of an experiment related to the study of the
influence of programs of dynamic mathematics on the level of students’ academic
achievements are presented. The necessity of the preparation of future teachers of
mathematics and computer science for use of the specified toolkit in the course of
professional activity is specified.

Iwona Ruta-Sominka and Anna Budzinska from the Institute for Child De-
velopment, Gdansk, are the authors of the article entitled “Using the Application
Friendly Schedule on a Tablet to Promote Independence in Children with Autism
Spectrum Disorder.” The prevalence of autism spectrum disorder (ASD) has in-
creased in recent decades. The need to provide evidence-based practices in the
field of ASD is also growing. The Institute for Child Development (IWRD) in
Poland is offering science-based intervention to children with autism, based on
the model developed initially by McClannahan and Krantz (1993) in the Princeton
Child Development Institute, USA. Their research and clinical experience show
that activity schedules are very effective in teaching people with autism many new
skills. However, as stressed by the authors, activity schedules in the “traditional”
paper version could lead to stigmatization while used in a social environment. It
is essential to give people with autism spectrum disorder socially acceptable tools,
which can help them to function more independently. The intensive development
of modern technologies, as well as an easy access to various types of mobile
devices inspired the authors to implement tablets into their treatment of children
with ASD. Friendly Schedule is an application for children and youth with autism
and related disorders, developed as a joint initiative of the Gdansk University of
Technology and the Institute for Child Development. The application was created
as a “non-profit” project. In the IWRD program, the application Friendly Schedule
is used to teach students with autism a variety of new skills, including verbal and
social behaviours.

The aim of the third article, “Padlet as a Modern Form of E-learning in the con-
text of Sugata Mitra’s Research — a New Model of Education” prepared by Tomasz
Piotr Kopczynski from the University of Silesia and Kamil Szpyt from Andrze;j
Frycz Modrzewski Krakoéw University, presents the results of surveys concern-
ing the Padlet tool. The authors analyze contemporary trends in education, legal

IJREL.2020.6.2.01 p. 3/5



Editorial

regulations and research, which are part of the new model of education. The text
contains descriptions of research results from 230 surveys conducted on students
in relation to three categories. The first category presents the results of the evalu-
ation of Padlet as a tool for content segregation, the second category concerns the
evaluation of Padlet in terms of the function of group work, and the third category
concerns the functionality and comparison of the Padlet tool with other similar
tools. The researchers stressed that in the current educational situation caused
by the global coronavirus pandemic SARS-Covid-2 causing the disease called
COVID-19, the evaluation and presentation of research results related to distance
learning tools and methods is very necessary.

The third part “Theoretical, Methodological and Practical Aspects of ICT and
E-learning in Education” includes three articles. The international team of authors:
Natalia Maria Ruman from the University of Silesia, Faculty of Arts and Sciences
on Education, Martha Finger, Stephan Sampt from Kirchliche Pddagogische Hoch-
schule Wien/Krems and Zdenek Mruzek from Albrechtova Stredni Skola in Cesky
Tésin presented their research entitled “The Role of Information Technology in
Ecological Education in the Context of Cooperation between High Schools from
Poland, Austria and the Czech Republic” and stressed that contemporary ecological
problems of the world can not only be studied as a survey of knowledge, opinions
and attitudes, but also as a project designed to stimulate society from an early
age to responsibility concerning the protection of the environment and increase
individual ecological awareness. The article is a summary of the work carried
out under the project of three cooperating schools representing Poland, Austria
and the Czech Republic. The aim of the project was to consider the importance of
ecology at the level of participating secondary schools in selected countries and
the use of technology to implement this project. International project coordina-
tors were interviewed. The questions concerned: application of technology in an
international school project, summary of the effects of the Polish school’s coopera-
tion with foreign schools and new challenges in the digital school environment.
A qualitative study was also carried out. The project was also analyzed in terms
of the activities included in it, and its effects were presented.

Rapid technological development in recent years has contributed to numerous
changes in many areas of life, including education and communication, as stressed
by Ewa Koztowska from the Gdansk University of Technology, Poland, who is the
author of the second article of Part III, “Using Moodle as a Solution to Interdisci-
plinary E-collaboration Issues.” The researcher discusses various issues including
establishing interdisciplinary collaboration, which brings many benefits; however,
it is often associated with numerous problems and inconveniences, as well as the
need of constant improvement, lifelong learning, professional development (CPD)
and finding an effective way of transferring information. Living in a constant rush
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makes the logical order of transferring information a key aspect, as more and more
operations are being done chaotically, using multiple online tools. Although col-
laboration happens to be complicated even for colleagues specializing in different
aspects of the same profession, establishing cooperation between specific groups
of interdisciplinary specialists, such as engineers and physicians, has a significant
impact on modern diagnostics and medical treatment development. Based on some
selected case studies investigated at the Gdansk University of Technology and the
Medical University of Gdansk, supported by an overview of the available education
and collaboration tools, a solution based on the Moodle LMS platform has been
proposed, implemented, and analysed.

Natalia Maria Ruman, Agata Poktadnik from the University of Silesia, Faculty
of Arts and Sciences on Education, Poland consider in their research entitled “The
Interactive Board — an Indispensable Device in Upper Secondary Education” vari-
ous dynamic social transformations and the lives of modern children and young
people. In these conditions, the school should use modern educational technologies
to a greater extent than ever before. One of the great opportunities to increase the
attractiveness of the school for students is to use, for example, an interactive board
that offers great opportunities in this regard. Children and young people living
in the world of multimedia devices have been taught to demand surprises, news
and a faster pace for information. Therefore, they have different expectations for
school education. For a greater use of modern technologies in school, it is necessary
to prepare and motivate the teachers. The article presents the educational values
of this type of teaching aids, as well as their use by teachers in upper secondary
school.

Part IV “Reports” comprises the article entitled “The Report on 11th Annual
International Scientific Conference DLCC2019” prepared by Eugenia Smyrnova-
Trybulska from the University of Silesia, Poland, which is devoted to the Inter-
national Scientific Conference DLCC2019 entitled “E-learning and STEM Edu-
cation.” The article describes the topics of the conference, speakers, conference
activities, along with a few presented conclusions.

We hope that all the articles will be interesting for our readers and will inspire
them with new ideas, innovations and trends in education.

Eugenia Smyrnova-Trybulska
https://orcid.org/0000-0003-1227-014X
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Integrating E-learning for Administrative Staff
Professional Development: An Inside View from
Moroccan Higher Education Institutions

Abstract

Online learning is increasingly solicited around the world within and across several
sectors. It also involves higher education (HE), as it operates in a global, unstable
environment, where communication and information technology are the funda-
mental keys. This study seeks to examine the Moroccan employees’ perception of
this innovative way of learning and its impact on their professional development. It
also aims at investigating the presence of distance learning as an approach growing
in popularity within the administration of Moroccan universities. This qualitative
study uses a semi-structured interview with 76 employees in seven Moroccan
Higher Education Institutions (HEISs). The results reveal that the majority of partici-
pants have rarely used online learning, in spite of their willingness and insistence
on its positive impact on their professional progress. The interviewees reported
their proactive view to accelerate the implementation of digital learning to meet the
world standards, as it would also serve as an appropriate way for their continuous
professional development and their ability to face critical situations. The present
research shows the significant necessity of integrating new ways of learning in
Higher Education Administrations (HEAs). The present work assumes the research
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hypothesis H,: e-learning is not promoted for employees’ career advancement in
Moroccan HEAs. This study recommends an anticipatory vision to transgress any
reticence to change, since online learning approach would bring more productivity
and success for the administrations and the employees themselves, as well as closer
institutional alignment with the revolutionary digital world.

Keywords: Online learning, professional development, career advancement,
university administrations, uncertain environment, digital world

The world is moving forward and “what might have been relevant in years past
may not be relevant today” (DePalma, 2019, p.72). Indeed, this applies to all sec-
tors. That is why it is important to mobilize and make the necessary changes that
respond effectively to the market needs. The labour environment is very dynamic
and “employee continuing education and training has become a key require-
ment for employers and employees” (Schaefer et al., 2019, p. 1354). Professional
development of the workplace is the only way to keep employees informed, up-
to-date and knowledgeable in their field of work. Simonenko et al., 2019 explain
that “the catalyst for the transformation of the world at the moment is modern
digital technology,” and that “such a conclusion was made in 2017 at the World
Economic Forum.” Thus, e-learning is one of the highly recommended ways to
introduce changes in the world, higher education and specifically in the profes-
sional advancement. Le, Duong, Tran, and Do (2018) define e-learning as “a
method of teaching and learning using electronic media, e-learning is also called
web-based, online learning, distributed learning, computer-assisted instruction
and internet-based learning” (p. 132). The nature of distance learning makes
the online environment more and more solicited as another way for sustainable
professional advancement. Feldacker, Jacob, Chung, Nartker, and Kim (2017) as-
sure that “to fill gaps in knowledge and skills, effective continuing professional
opportunities are needed” (p. 1). In this regard, “e-learning opportunities can
bring expert knowledge and provide a flexible learning option adaptable to local
setting” (Feldacker et al., 2017, p.1).

Today, e-learning benefits from major innovations in technology and com-
munication to bring more adequate and appropriate knowledge in administrations.
Blaga (2019) states that “with the rapid development of the Internet, the Web has
become a global, interactive, dynamic, economic, democratic environment, as well
as a learning and teaching environment” (p. 42). With the contemporary business
world expectations, Higher Education Institutions (HEIs) are urged to make the
workplace a real opportunity for professional growth, which “is indeed a lifelong
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process” used to “maintain, update, develop, and enhance professional skills,
knowledge, and attitudes” (Jiandani, Bogam, Shah, Prabhu, & Taksande, 2016,
p. 106). DePalma (2019) believes that “it is important to develop and evolve into
a better employee in any profession, regardless of your current role” (p. 72). To
achieve this, institutions should consider e-learning in their employees’ career plan.
Thus, online learning has been broadly used as an innovative model for continuous
professional development (Le, Duong, Tran, & Do, 2018, p. 131).

Online learning is an appropriate modern way recommended for making the
learning process more flexible and accessible to a larger audience and it has a
positive impact on employees’ performance. Accordingly, Sun JooYoo and Huang
(2016), “e-learning systems are gaining in popularity in the workplace due to their
many advantages” (p. 577). It is known that the use of technology in learning
provides more flexibility and reliability to this process of acquiring, imparting
and enlarging knowledge. Distance learning allows sharing knowledge to a large
extent and is considered to be a new approach to learning beyond the classroom
(Scott et al., 2016, p. 266). However, there exist insignificant literature related to
online learning for professional development sustainability.

E-learning has not been widely used in the Moroccan Higher Education Ad-
ministrations (HEAs). Stein et al. (2011) explained that “lack of appropriate pro-
fessional development” could be the main “reason e-learning has not ‘taken off”
as one might have expected” (p. 146). Therefore, it is vital to explore the related
perception of the Moroccan administrative employees, in order to promote this
innovative way of learning in the sector. Hence, adopting this new learning method
“requires an institutional approach to professional development, in order to cater
for the different levels and requirements of staff” (Wilson, 2012, p. 892).

Online learning could be promoted and implemented effectively, yet it depends
on how proactive and profound the vision of the leaders of the sector is to face the
uncertain world. Internet-based learning facilitates the work process which is less
money consuming and more time saving for the institution. It is considered the
miracle of the century, since it makes service and knowledge closer and available
for all, especially in difficult and unpredictable situations when being online be-
comes a necessity, not just an option. By implementing this approach, the Moroc-
can Higher Education (HE) administration, could improve the quality of work and
be able to cope with the new world challenges. Smyrnova-Trybulska et al. (2018)
affirm that “[d]igital technologies provide innovative openings to partnerships and
exchanges and pose a number of challenges” (p. 30), which should be addressed
by HEIs. Consequently, employees would reach their ultimate goal of developing
personally and professionally and become operational in the dynamic educational
environment.
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Research Problem

This study explores online learning as an aspect that is neglected in the field of
professional development of employees in Higher Education Administrations.
There is a lack of online programs targeting the enhancement of administrative
staff performance to assure the sustainability of work quality, either physically
“on-site” or remotely “online.”

Research Aim

The objective of this study is to identify the university employees’ perception
of online learning for their professional development, and also to investigate the
presence of online programs offered to the administrative staff at Moroccan uni-
versities.

Research Questions

The present study seeks to answer some pertinent questions to explore the employ-

ees’ perception of the research subject:

— To what extent is online learning present for the administrative staff in the
Moroccan Higher Education Institutions?

— To what extent does e-learning contribute to the professional development of
the administrative employees in the Moroccan HEIs?

Research Hypothesis

These hypotheses are raised:

H,: Online learning is promoted for the employees’ continuous professional devel-
opment in Moroccan Higher Education Administrations (HEAs).
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H,: Online learning is not promoted for the employees’ continuous professional
development in Moroccan HEAs.

By testing the hypotheses, we accept HO (HO is more probable) or we reject
HO and accept H1 (H1 is more probable). This will lead to clear answers to the
research questions and will show the impact of online learning on Moroccan HE
administration against the background of the needs of the era.

Methodology of Research

This study provides insights into the degree of existence and usefulness of online
learning in Moroccan HEIs. It seeks to examine the perception of the adminis-
trative staff concerning what this innovative way of learning may bring to their
individual professional advancement and institutional effectiveness as a whole.
This study adopts a qualitative research methodology, since it helps to acquire data
from real-life experience of the participants.

Research Sample and Instrument

The research population is 76 interviewees, 36 males and 40 females, most of them
with long years of experience at different administrative departments. The research
environment is seven public and private Moroccan HEIs. The present study utilizes
a semi-structured interview with a qualitative research methodology. The semi-
structured interview explores, collects and examines the interviewees’ answers,
and it also provides them with flexibility to express feedback beyond the given
questions, which is an added value for the analysis of the responses.

Data Collection and Analysis

Before starting the research data collection, which took nearly four months begin-
ning from December 2019, a testing process was conducted by consulting 14 people
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from the target population. The data collection test helped in making adjustment
related to language, avoiding some confusion, and rebuilding some questions’
structures for better understanding. Most of the interviews were conducted face to
face, the remaining ones were held remotely at the beginning of the confinement
period (late March 2020). The data for this study were collected through direct
physical, as well as distance discussions including e-conferences, phone calls,
social media and chat groups. The collected data were based on the interviewees’
real-life professional experience.

The interview questions were organized in such a way so that they could be
analyzed in light of the research questions; they constituted a mixture of open and
open-ended questions. Some interviewees went beyond the structured interview
questions, which made the data collection rich with unexpected but very pertinent
information and contributed to the effectiveness and reliability of the analysis. The
results were analyzed in an inductive way according to the emergent themes which
would help to answer the research questions and lead to acceptance or rejection
of the hypotheses. The aim was to ensure that all responses were noted and ac-
curately stated.

A detailed table of the interviewees’ answers per interview question was
then established. An overall summary was given for each question based upon
the responses. Frequent keywords and/or phrases were first highlighted and then
extracted from the responses in order to deduce the common points which would
help to identify the research themes. Interviews lasted approximately 30 minutes.

Research Results

All the interview results were satisfactory, since they provided valuable insights
into the research subject. The interviews were interpreted and analysed in a quali-
tative method through forming themes related to the research and interview ques-
tions, in order to accept or reject the hypotheses. The following are the two raised
themes of the interview analysis:

Themel: online learning for professional development in HE administrations
requires implementation.

Almost all the interviewees (n=68) said “no” and stressed that they have never

been introduced to any online program which would help them develop new skills
and increase their professional knowledge. Other respondents (n=72) said “yes”
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to the prospect of benefiting from online learning programs outside their working
hours, during nights or weekends, for instance. Unfortunately, even this option
was never planned by the top management, as stated by some of the interviewees
(n=16).

Most of the participants (n=53) affirmed that there is no harm in learning
via electronic means, only 23 interviewees responded negatively to the same
question, as they fear educing new technological devices. One of them stated:
“we are more interested in acquiring knowledge no matter how.” Twelve inter-
viewees clearly declared that online learning is very adequate and may be useful
in critical situations. For them, face to face learning could occur when necessary
and possible. Digital learning could be conducted through video conferencing with
instructors or through other technological ways to acquire the desired knowledge
and implicitly develop computer skills. This opinion was expressed by 32 inter-
viewees.

One of the participants suggested: “since we are an academic and a learning
environment, administration could get faculty members as pedagogical agents to
participate in the promotion of e-learning for administrative staff, professors or
even students.” Another interviewee said: “we are a Higher Education Institution;
it is easy for the administration to establish conventions and be part of consortiums
for staff online learning.” The majority of respondents (n=64) insisted on the fact
that face to face learning is no longer the only option for learning since the virtual
way is a good alternative which can lead to the same learning outcomes. They
expressed their desire to learn, no matter what the teaching way was, physical or
remote. Some interviewees (n=25) assured that the employees were able to manage
their time between work and learning and adapt the scheduled online programs to
their professional interests and needs.

All the interviewees (100%) expressed keen interest in online programs within
their institutions to align with the global world of technology. One of them declared
“yes, we would like to have such initiatives, we all need professional advance-
ment, since caring about the staff is a sign of development.” The employees (50%)
promised, as recognition to the institution, that their high productivity and per-
formance will be maintained or even increased for more institutional progress
and success.

An interviewee specified: “each one of us is eager to develop professionally
to foster his/her competencies, increase their income and reach self-enrichment,
e-learning for us is the best alternative!” Then, the majority agreed (n=59) that
if higher education institutions invest in online programs to the benefit of the
administrative staff, they would have positive work results and would cope with
the dynamic technological environment effectively and be able to align with the
present generation of connectivity.
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Theme2: Adopting e-learning in HE environment for the administrative staff
needs a proactive vision.

Most of the participants (n=62) believed that opting for e-learning could bring
a positive results in terms of acquiring new and advanced knowledge, and change
attitudes as well. All interviewees found interesting to adopt online learning pro-
grams that would elevate their professional level and enhance their performance.
One of them stated: “this is definitely right for us!” and explained that future
development in higher education depends on the degree of its alignment with the
world technological challenges. 71 participants affirmed that it was high time to
implement effective e-learning projects for the sake of the institutional success at
all levels.

One participant expressed his view by saying: “there are so many positive
sides of e-learning: despite our busy schedule we would satisfy our curiosity and
stay in touch with the global world.” Another employee insisted on the fact that
developed countries encourage their employees towards continuous professional
development which would prioritize e-learning. He added: “it’s a pity, in our case
the hindrance comes from individuals with opposed mindset!”

Almost all the interviewees (n=68) confirmed that the will should come from
their institution, to allow their employees in a way or another, to develop profes-
sionally. One of the participants added: “in addition to e-learning, our institu-
tions might invite professionals to give lectures, workshops and training to keep
sustainable development in administration, the aim is that the top management
should develop a visionary strategic plan to promote an internet-based learning
approach.” Three interviewees insisted that their institutions should manage to
build up collaborations with international universities. They explained that these
collaborations will provide mutual benefits, as they will help employees learn
how others think, operate, manage and negotiate. For them, collaborations also
facilitate sharing expertise and rendering the implementation process possible
and rapid.

There was also a stress on the efficiency of web-based learning that depends
on the openness to international standards and best practices. A participant added:
“What we are doing right now is getting knowledge from each other, sometimes
it works, but most of the time we are not open to the best global practices; we just
do it our way!” In the same context, nine interviewees reported that e-learning
would build a community of knowledge and make them aware of the international
standards that they may look forward to adopting in their institutions.

The majority of the interviewees (n=54) insisted on the urgent need for pro-
fessional development, and considered e-learning as a futuristic way to advance
professional abilities in the higher education administrations and to make these
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institutions stay alert for any unpredictable or alarming situations in which technol-
ogy would serve as the best refuge. One of them said: “Yes, as an employee, I'd like
to benefit from online learning programs, but the administration should have the
will to support and prepare the infrastructure for that.” She added that the mindset
of HEIs leaders should change from “we’ll deal with it when it happens,” a last-
minute plan, to “let’s anticipate and be innovative!” For her, it is mandatory that the
Moroccan HE should adapt its educational system to the requirements of the era.

Discussion

This study is an attempt to investigate the presence of online learning in Higher
Education Institutions. It also seeks to identify the perception of administrative
employees vis-a-vis this way of learning, so as to improve the higher education
system and build their career at different levels. This exploratory study uses a
qualitative method to examine this issue in depth and presents its reality for more
related improvement. The research results revealed that online learning is not
used for staff development in Moroccan universities. However, according to the
responses, a visionary approach in adopting online programs was expressed for
both administrative professional advancement and for the institutional global align-
ment with the digital age. This shows awareness of the dynamic market and the
key requirement of the new era (Schaefer et al., 2019). The education sector should
be in the front line of staying up-dated and alerted to the new world challenges,
being open to collaboration and exchange (Smyrnova-Trybulska et al., 2018) and
also providing a good example to other sectors with regard to employees’ profes-
sional development.

The interviewees believe that online learning is beneficial to the individual
and to the institution in terms of knowledge and savings of time and cost. Online
learning is not limited, as it is open and could take place at any time and from
anywhere with a larger audience and less effort. This agrees with what the par-
ticipants (n=9) voiced as open to the external world to benefit and learn from the
best practices and international standards. What matters most for the employees
is to build new kind of relations and communities worldwide, based on knowledge
exchange, be it paid or free. In all cases, participants (n=59) confirmed that in-
vesting in the implementation of online programs for staff needs a follow-up, well
planned structure, promotion and any needed financial support. Unfortunately,
it is difficult to assume that such a project in higher administration will succeed
easily, sometimes administrations have poor internet connection, do not have IT
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competencies to train and assist staff. Furthermore, some institutions may not be
able to pay the cost of e-learning.

According to the interviews and the participants’ feedback on the issue of
interacting with virtual instructors, some interviewees (n=64) believe that online
learning is a good alternative which has the same influence and benefit as face-to-
face interaction, and would make a positive change in their lives. Others urged the
administration to communicate and promote free and accessible online programs
to adapt to their professional and personal needs. Moreover, employees (n=62)
expressed their willingness to develop professionally and gain personal satisfac-
tion as well, which would change attitudes and bring a positive atmosphere to the
workplace and wellness in the higher education environment as a whole. Hence,
distance learning would help to meet the uncertainties of the global world which
favors the use of technology in all sectors.

The research findings show that, in Moroccan HEAs, online approach is still
a novelty or unknown at all. Adopting online learning as a technology for employ-
ees’ professional development is almost absent in HEAs in Morocco. However,
this approach is one of the best ways used around the world. This study is also “an
acknowledgement that the biggest hindrance to the uptake of e-learning is people”
(Stein et al., 2011, p. 146). In this regard, one of the interviewees explained that
the blockage comes from individuals with personal convictions against change,
or others with uncertain feelings for trying new things, which was also implicitly
expressed by other participants. Two participants claimed that it is the duty and
responsibility of the top management to make online programs available and adapt-
able for their employees by providing the necessary support and infrastructure.
That is why it was recommended by the participants that the Moroccan HEAs
should reconsider their staff professional development needs.

This study has shown a strong determination of the employees in acquir-
ing knowledge, with a focus on online learning since it brings pedagogical and
conversational agents which enhance learning, and “fills gaps in knowledge
and skills” (Feldacker et al., 2017, p. 1). In other words, the administrative staff
find it easier to study in an online environment just to seize the opportunity
to develop their competencies since “e-learning opportunities can bring expert
knowledge and provide a flexible learning option adaptable to local setting” (Fel-
dacker et al., 2017, p. 1). This staff training, in mastering their field of expertise via
e-learning, would open new horizons for sharing knowledge, exchanging experi-
ence, and building collaborations which should be adaptable to each institution’s
context.

Nowadays, e-learning makes a huge change in people’s lives and administra-
tion staff are also concerned; however, there is a lack of initiatives from the deci-
sion makers, they are disregarding e-learning as a way which could guarantee
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professional advancement for all (Le, Duong, Tran & Do, 2018). The employees
do not oppose the framework (Scott et al., 2016) that the learning process might
take, they only look for building their career to serve their institutions efficiently
for better productivity. Thus, to cope with the dynamic higher education sector,
Moroccan universities should manage their resources effectively and wisely invest
in its key asset, which is the human capital based on international standards. The
HEIs’ leaders may also involve the academic staff in enhancing e-learning for the
administrative employees, since the professors are more familiar with computer-
based learning, as solicited by the interviewees. Today, the digital community is
taking the lead in transforming the world (Simonenko et al., 2019). In this regard,
it was proclaimed that the Moroccan universities were still behind in implementing
distance learning and also manifested the resistance of some parties, individuals,
with different views concerning digitalizing the sector.

This analysis leads to the rejection of H, and the acceptance of H, that online
learning for administrative staff within the Higher Education Institutions is not
promoted. The limitations of this study may be due to the restricted literature in
this field of research, as less importance has been given to online learning related
to professional development. This work is intended to make higher education
administrative leaders conscious of the urgent need to build a long term strategic
vision which would prioritize the adoption of this innovative online learning as an
academic educational weapon to overcome future critical, sudden and circumstan-
tial situations. Distance learning is no longer an option; instead, it is mandatory for
staff professional development in HEIs in Morocco and the world as well.

Conclusions

The development of a nation relies on the development of its education, thus invest-
ing in education is the main concern of all countries worldwide. The current study
presents a growing approach towards adopting e-learning programs for adminis-
trative professional development in Moroccan Higher Education Institutions. The
study also shows the common thoughts and a proactive vision of higher education
employees regarding e-learning, and the importance of utilizing this advanced
and emerging way of learning in HEISs, specifically in the administrations. The
university units and departments are connected thanks to the administrative staff,
the core body which facilitates the institutional internal and external collaboration.
That is why the professional advancement of university administrative employees
is mandatory.
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This exploratory study uses a qualitative research methodology with a semi-
structured interview instrument to collect the employees’ views on the research
subject. The participants reported the absence and the urgent need for online
learning programs within university administrations. This revolutionary way of
learning would help the administrative staff balance their performance at work
and their professional advancement. According to the interviewees’ responses,
e-learning is still not perceived as a futuristic strategy for their institutions. Decision
makers do not follow up and effectively assess the implementation process of
this digital learning project within administrations. It is crystal clear that there is
a lack of knowledge and awareness of the necessity of adopting online learning
and the benefits it can bring for both the staff and the institution to face the un-
certain world.

Recommendations

This study suggests an urgent assessment and new directions to be implemented
concerning staff professional development in Moroccan university administrations.
The open spirit and the global vision of the leaders are necessary to facilitate the
adoption of online learning for staff’s continuous development in Higher Educa-
tion administration.

To cope with the dynamic HE environment, Moroccan universities should
use its resources effectively and invest more in its human capital. Evaluating the
existing professional development processes and assessing the employees’ needs
in terms of online training is mandatory to align with the institutional strategic
plan. It is recommended that the administrations set smart goals to develop the
online approach by choosing credible and appropriate programs, developing formal
processes, working within distance learning-based consortiums and collaborating
with other universities inside and outside of Morocco. To illustrate, collaboration
is crucial in such cases for cost saving because the same programs may be offered
for different groups in different places.

It is advisable that the decision makers set the necessary infrastructure for the
organization readiness, and the necessary training for staff, prior to the implemen-
tation for better learning outcomes. It is also important to identify, understand and
work out any barriers, be it technical, financial, or human, which could block the
achievement of the e-learning project. Larger research with larger sample in terms
of population and institutions is also recommended for more in-depth exploration
and more consistent results.
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Integracja e-learningu dla rozwoju zawodowego personelu administracyjnego:
spojrzenie od wewnatrz z marokanskich instytucji szkolnictwa wyzszego

Streszczenie

Na calym $wiecie nauka online rozwija si¢ w réznych sektorach i obszarach. Szkolnictwo
wyzsze (HE) jest rowniez zaniepokojone, poniewaz dziata w niepewnym globalnym $rodowisku,
w ktorym komunikacja i technologie informacyjne sa podstawowymi kategoriami. Niniejsze ba-
danie ma na celu analiz¢ postrzegania innowacji uczenia si¢ online przez marokanskich pracow-
nikow i jego wptywu na rozwoj zawodowy. Ma réwniez na celu zbadanie obecnosci nauczania
na odleglo$¢ jako rosnacego trendu w administracji marokanskich uniwersytetow. W tym badaniu
jakosciowym zastosowano czesciowo ustrukturyzowany wywiad z 76 pracownikami siedmiu ma-
rokanskich instytucji szkolnictwa wyzszego (HEI). Wyniki pokazuja, ze wigkszo$¢ uczestnikow
rzadko korzysta z uczenia si¢ online, pomimo przekonania o jego pozytywnym wplywie na po-
step zawodowy. Respondenci przedstawili swoje proaktywne poglady na przyspieszenie wdrazania
cyfrowego uczenia si¢ w celu spelnienia $wiatowych standardéw miedzynarodowych, poniewaz
przyczynitoby si¢ to do ich ciaglego rozwoju zawodowego 1 umiejetnosci radzenia sobie w sy-
tuacjach krytycznych. Niniejsze badanie wskazuje na konieczno$é integracji nowych sposobow
uczenia si¢ w administracji szkolnictwa wyzszego (HEA), a takze prowadzi do przyjecia hipote-
zy badawczej H1, zgodnie z ktdrg e-learning nie jest promowany w celu awansu zawodowego pra-
cownikow w marokanskich HEA. Sformulowane wnioski przedstawiaja wizj¢ potrzeby zmian,
poniewaz uczenie si¢ online zwiastuje zwigkszong produktywnos¢ i skuteczniejsze dziatanie ad-
ministracji i samych pracownikow, a takze instytucjonalng adaptacj¢ do zrewolucjonizowanego
$wiata cyfrowego.

Stowa kluczowe: ksztalcenie online, rozwoj zawodowy, awans zawodowy, administracja uni-
wersytecka, niepewne §rodowisko, $wiat cyfrowy

Layla Ajrouh, Karima Slamti

Integracion del aprendizaje electronico para el desarrollo profesional
del personal administrative: una vision interna de las instituciones marroquies
de educacién superior

Resumen

El aprendizaje en linea se esta incrementando en todo el mundo en varios sectores. La Educa-
cion Superior (HE) también esta preocupada, ya que opera en un entorno global incierto, donde la
comunicacion y la tecnologia de la informacion son las claves fundamentales. Este estudio busca
examinar las percepciones de los empleados marroquies hacia esta forma innovadora de aprendizaje
y su impacto en su desarrollo profesional. También tiene como objetivo investigar la presencia de la
educacion a distancia como un enfoque creciente dentro de la administracion de las universidades
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marroquies. Este estudio cualitativo utiliza una entrevista semiestructurada con 76 empleados en
7 instituciones marroquies de educacion superior (IES). Los resultados revelan que la mayoria de
los participantes rara vez ha utilizado el aprendizaje en linea, a pesar de su voluntad e insistencia
en su impacto positivo en su progreso profesional. Los entrevistados informaron su vision proactiva
para acelerar la implementacion del aprendizaje digital para cumplir con los estandares internacio-
nales mundiales, ya que también serviria como una forma adecuada para su desarrollo profesional
continuo y su capacidad para enfrentar situaciones criticas. La presente investigacion muestra la
gran necesidad de integrar nuevas formas de aprendizaje en las Administraciones de Educacion
Superior (HEA). Este estudio lleva a la aceptacion de la hipotesis de investigacion H1 de que el
e-learning no se promueve para el avance profesional de los empleados en los HEA marroquies.
Este estudio recomienda una vision anticipada para ir mas alla de cualquier reticencia al cambio,
ya que el enfoque de aprendizaje en linea traeria mas productividad y éxito para las administracio-
nes y los propios empleados, ademas de una mayor alineacion institucional con el revolucionario
mundo digital.

Palabras clave: aprendizaje en linea, desarrollo profesional, avance profesional, administra-
ciones universitarias, entorno incierto, mundo digital

Jleitna Amxpyx, Kapuma Cnamtu

HNHTerpanus 3JileKTPOHHOr0 00y4eHus 1JIs1 NPO(hecCHOHATBHOI0 Pa3BUTHUSA
aIMHMHHCTPATHBHOIO MEePCOHAJA: B3IVISI/I H3HYTPH MAPOKKAHCKHUX BBICHIMX
yueOHBbIX 3aBe/IeHUil

AHHOTANHUSA

OHnJaifH 00y4eHune pa3BUBAETCs BO BCEM MUPE B Pa3IMUHBIX CeKTOpax. B Bbiciiem oOpa3oBa-
HHUHU OPOSBIIAETCS 00ECIIOKOCHHOCTD TEM, YTO OHO paboTaeT B II100aIbHON HEONPEIeIICHHOM cperie,
rJie KOMMYHHKAIHS 1 HHPOPMAITHOHHBIE TEXHOJIOTUH SBISIOTCS (PyHaMEHTaIBHBIME. JTO HCCIIe-
JIOBaHHE HAIIPABJICHO Ha U3y4YEHHE BOCIPHATHS MAPOKKAaHCKMMH COTPYAHUKAMH HHHOBAIIMOHHOTO
crnoco6a 00y4eHus U ero BIMSHUS Ha NX npodeccroHalbHoe pa3BuTHe. OHO TaK)Ke HAIPaBJICH HA
U3y4YCHHE TUCTAaHIIMOHHOTO O0YYCHHS C TOYKH 3PCHHS a/IMHHUCTPALlUH MAPOKKAHCKUX YHHBEP-
CHTETOB. B KaueCTBEHHOM HCCIIEIOBAHUH UCIIOJIB3YETCS MOy CTPYKTYPHUPOBAHHOE HHTEPBBIO €
76 cOTpyAHMKAaMH 7 MapOKKAHCKUX BBICIIMX yUeOHBIX 3aBeileHHH. Pe3yIbTaThl HOKA3bIBAIOT, YTO
GOJIBIIHCTBO YYaCTHUKOB PEIKO HCIOIB3YIOT OHJIAH-00y4eHHe, HECMOTPS Ha MX TOTOBHOCTh
U TIOJIOKUTEIBHOE BIHSHUE OHJIANHH-00y4eHUs Ha NPO(ecCHOHAIBHOE Pa3BUTHE. PeCriOHIeHTHI
COOOIIMIIN O CBOCH aKTUBHO MO3UIMH 110 YCKOPEHHIO BHEAPEHHSI I(PPOBOro 00yUEHHS B COOT-
BETCTBUH C MUPOBBIMHU MEK1YHAPOJHBIMU CTAHAAPTAMHU, IOCKOJIBKY 3TO TaK)Xe MOCIYKHIIO Obl
HOIXOAAIINM CHOCOOOM JUIsl HX HEMPEPHIBHOTO NPO(ECCHOHAIBHOTO Pa3BUTHS M UX CIIOCOOHOCTH
MIPOTHBOCTOATH KPUTHYECKUM CHTyalusiM. HacTosimee ucciaeqoBanne MoKa3bIBaeT OONIBIIY IO
HEO0OXOIMMOCTh HHTETPAlluH HOBBIX CIOCO00B 00yUCHHUS B a IMUHUCTPALIMH BBICIIIEr0 00pa3oBa-
HUS. DTO UCCIEIOBAaHUE TO3BONIACT NPUHATE runore3y H1 o Tom, 4To 31eKTpoHHOE 00yueHue He
CIOCOOCTBYET KapbePHOMY POCTY COTPYIHHKOB B MapOKKAaHCKHX By3aX. B aToM mcciienoBaHun
PEKOMEHIYeTCsl yIIPexK Jatolliee BUACHNE, BBIXOSIIEE 38 PAMKH JF000T0 CICPKUBAHUS H3MECHEHHH,
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MIOCKOJIBKY NePEeX0]] K OHJIaiH-00y YeHHIO TPUHECET OOIBUIYIO IPOAYKTHBHOCTD U YCIIEX [UIs -
MUHHCTPALH 1 CAMHX COTPYIHUKOB, & TAK)KE OOJIBIITYI0 HHCTUTYIIMOHAIBHYIO COTJIACOBAHHOCTh
C PEBOJIFOLIMOHHBIM IU(PPOBEIM MUPOM.

KnwoueBsle cia0Ba: oHIAHH-00yueHHE, MTPOPECCUOHANBHOE Pa3BUTHE, TPOABUIKCHHUE 110
ciryx0e, aAIMUHUCTpAIMsI YHUBEPCUTETA, HEONIpeJelIieHHas cpea, HH(POBOH MUP
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Elementary Music Education
in the Era of Remote Teaching
— Constraints and Prospects for Development

Abstract

In the discourse undertaken, an attempt was made to indicate the limits and
perspectives for the development of music education of distance teaching. The
specificity of music education based on experience, emotions in action, a creative
approach to an artistic creation and expressive action requires special attention in
this regard. The teacher is expected to develop a new strategy for action, which
in the existing educational situation will result in an increase in students’ interest in
music. Obtaining satisfactory results should be seen in the use of teaching methods
and forms appropriate for the given situation and means of communication.

Keywords: childhood education, teacher, music, distance learning.

At present, as technology evolves, the education in Poland is changing. The slow
but systematic presence of e-learning as a new teaching method in our country
has become popular and necessary (Hyla, 2012, p. 20). This method has proven to
be the only possible effective way for teachers to work during the world pandemic
of COVID-19 and the nationwide lockdown. From day to day, schools had to shift
to a new teaching and learning technique and use the available electronic media
and communication platforms. Music education, which deals with fleeting and
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abstract values based on impressions, creations, experience and skills training,
has also been included in the subjects which underwent such a change (Ruokonen
& Ruismaiki, 2016, p. 109). The child who needs support, motivation, peer-to-peer
contact, role model as well as reinforcement of positive reactions and behaviour
styles is crucial throughout the entire music teaching process. Likewise, the teacher
and the parent play significant roles, as they are not only guardians but also edu-
cational partners in the early school education stage.

Children as Recipients of Music in Elementary Education

Children observe the world through a direct perception of the reality which sur-
rounds them, whereas media provide an indirect way to know various phenomena,
processes and facts perceived and communicated by other people (Juszczyk, 2002,
p. 16). Children commune with virtual “reality” every day, devoting more and
more time to it. Young people increase their media experience by spending lots
of time with their computer, tablet or mobile phone. In many cases, these devices
influence the creation of behavioural patterns in children, form their tastes and
opinions and become not only a learning environment, but also an upbringing
environment, affecting the recipients’ activities (Jorgensen, 2003, p. 63).

Music in early school education is an important part of the educational and
didactic process. Its place at the level of early childhood education is different;
it is dictated by the needs and capabilities of the individual, and to some extent
by the expectations of teachers, schools and parents (Kisiel, 2012, p. 20). Music,
singing and dancing in elementary education stimulate the overall development
of the student, while at the same time support young people in preparation for
participation in a broadly understood culture. The tasks of the music class de-
scribed in the related literature are aimed at arousing long-lasting artistic interest
among the young generation in the future. The overall developmental value of
music is also significant; it stimulates activity, improves memory and concentra-
tion, trains persistence engagement and observation. Music also helps people to
express their feelings, practise motion coordination and good body posture. By
stimulating creativity and imagination, it develops communication skills. The role
of the school and the properly qualified teacher is extremely important in this area
(Green, 2006, p. 101). In many cases, teachers act as the only music educators to
bring a child into the world of artistic values. It is also important for the teacher
to be the organiser of the didactic and educational process, the music animator and
the trainer for acquiring skills in basic forms of musical activity (Weiner, 2010,
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p. 33). Professional teacher-oriented performance will only produce the expected
results, if the teachers carry out their tasks as a specific musical dialogue in
a multi-dimensional communication channel.

The core curriculum is the basic educational document that sets out the pro-
cedures in the area of music education in elementary classes (Journal of Laws,
2017, pp. 44—46). The content of the curriculum in this area comprises five sec-
tions. The first section “Listening to Music” is about receiving and identifying
sounds, responding to music signals, distinguishing sounds and voices, listening
to and analysing simple songs. The second section “Musical Expression” contains
guidelines for: humming and singing children’s songs, creating children’s own
melodies, attaching importance to voice emission and performing some of the
recommended songs, including the Polish national anthem. The third section “Mo-
tion Improvisation” proposes the presentation of musical and non-musical content
with moves, the creation of musical and motion choreographies as well as learning
the steps of a chosen dance. Music education is also practising music understood
as: the ability to use school percussion instruments, creating the children’s own
sound toys, experimenting and creating musical accompaniment to songs, motion,
games and learning to play melody instruments: the chime, Western concert flute
and flageolet. The last section refers to the skill to “record sounds.” It includes
learning different ways of recording sound and music, saving simple rhythmic and
melody diagrams while playing through the use of pictograms, colours, numbers
and simple notations.

Musical education, which improves the recipients’ listening perception, emo-
tional sphere, aesthetic sensitivity and creative expression, is recommended for use
in integrated education in the daily curriculum. The core resources in a teaching
and educational institution, in particular classrooms equipped with modern media
and teaching materials, play an important role in the organisation of the educational
and upbringing process. They make it possible for teachers and students to carry
out more effectively the process of acquiring music skills in terms of reception,
recording sound and music, seeking valuable artistic presentations and informa-
tion to enhance their knowledge of music. Multimedia can be an excellent teach-
ing aid, if used reasonably. Using them should follow from the theory of learning
music based on experiencing, acting and learning (Kisiel, 2016, p. 109). The use
of multimedia in elementary education can make a significant contribution to:
facilitating the combination of learning with playing, increasing motivation for
learning and allowing individual learning. Key multimedia features are as fol-
lows: activating/motivating, cognitive/creative, practising, control, upbringing and
therapeutic (Juszczyk-Rygatto, 2013, p. 80). In pedagogical practice, the teacher
generally uses methods that make children actively participate in the teaching and
learning process. The combination of interdisciplinary, pedagogical, psychologi-
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cal and neurodidactic approaches shows that the basis for obtaining information
is an active exploration, where the senses working together in registration of the
sensations play a crucial role (Gotaszewska, 1999, p. 29). This also applies to
those areas which we know through the media. In such a recognised perception,
there are intertwined periods of activity, reception, observation and experience.

Methodology of Research

The conducted research was of a qualitative nature, the text includes the quoted
statements of selected respondents and the results of the Internet query (Flick,
2008, p. 36).

The aim of the study was to show: the state of music education in grades 1-3
following the introduction of the lockdown, constraints and prospects for develop-
ing methods and forms of work carried out in remote teaching of music and the
results of education and professional satisfaction with the performance of such
work. The purpose of the query was to present information on the music education
during distance learning.

The test sample was selected in a targeted manner as a non-random selection
of respondents. The survey was completed by teachers with different musical train-
ing background, various experience in working with media and multimedia instant
messaging clients as well as different professional seniority.! The data presented
in this chapter were obtained by a partially categorised interview (Babbie, 1992,
p. 327). The analysis of the collected data is presented in the following parts of
the work.

Teachers and Students in the Face of Remote Teaching —
Search for Data

Rapid social changes, mainly caused by the World Health Organisation’s declara-
tion of the COVID-19 pandemic resulted in perturbation in Polish education. It
was due to the regulations by the Minister of National Education published in the

! The survey was conducted in July and August 2020 among early school education teachers
in selected towns in the Agglomeration of Upper Silesia and Zaglebie.
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second quarter of 2020, which announced the introduction of the remote teach-
ing policy (Journal of Laws, 2020). According to these documents, the e-text-
books platform and programmes broadcast by the Polish Television (TVP) and the
Polish Radio supported this type of teaching. The use of resources designated and
prepared by teachers was also permitted. The class could be delivered in such
a way that students undertook certain activities as assigned by the teacher to
confirm that they were familiar with the material and this provided the basis for
grading. Online lessons did not necessarily mean real-time classes via a selected
instant messaging client. The students were able to complete certain assignments
at home, such as filling in their workbooks, making notes and preparing a project.
In the case of children of early school age, these classes could be carried out by
informing their parents of the available resources and possible forms that could be
adopted to perform the tasks at home. A new “children teach parents” movement
has emerged to encourage the youngest ones to stay at home and study together
with adults.?

In the opinion of practitioners and some teachers-researchers, remote training
managed to achieve, more or less, the learning objectives of the existing core cur-
riculum. It was much more difficult with the educational function of school, and the
worst one was with the caring function, as was pointed out in the public debate by
Sylwia Jaskulska.’ Following many discussions, the educational authorities decided
that, despite these shortcomings, distance learning would be carried out until the
end of the school year. Primary schools also introduced caring and educational ac-
tivities for pupils whose parents continued to work despite the ongoing pandemic.

During the pandemic crisis, educational television programmes, radio pro-
grammes and webinars were introduced in the public media addressed to students
of different educational levels. What should be emphasised is that music education
applications such as Music Education for Children, GoNoodle, Kids and Motion,
Virtual Instruments, Music Games, Colourful Virtual Piano, etc. were made avail-
able on websites.* Teachers carrying out music education for grades 1-3 could use
the Music Inspiration for the Textbook package available on the Internet (Hamerski
et al., 2014, pp. 6-11), which aimed to stimulate educators to undertake various
musical activities. Another aid for published assignments included music notes
and lyrics for the month-to-month learning and the related games, practical advice
and tips on how to learn and use songs, games to be played throughout the school
year and ideas to help introducing the children into the world of music (Jozwiak

2 https://crl.org.pl/2020/03/12/dzieci-ucza-rodzicow-w-domu [accessed 26.08.2020].

3 https://www.wirtualnemedia.pl/artykul/na-zdalnej-edukacji-najbardziej-ucierpiala-funkcja-
opiekuncza-szkoly-dlaczego-koronawirus [accessed 22.08.2020].

4 Internet inquiry: https://www.edumuz.pl; https:/www.gonoodle.com; http:/interactivesites.
weebly.com; http:/www.colorpiano.info [accessed 23.08.2020].
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et al., 2015, pp. 7-13). The additional content also contained suggestions for songs
to be listened to and interesting forms of visualisation. The authors also inserted
references to associated audio tracks, such as a sample for vocal practice, audio
material of various sounds and beats, links to audio and video tracks which illus-
trate playing the chromatic chime or teaching steps of a selected dance, as well as
links to websites of institutions which promote music culture (Muzeum Dzwigku,
Muzykoteka Szkolna, Narodowy Instytut Fryderyka Chopina, Scholaris — a por-
tal addressed to teachers, and others).” A collection of vocal songs prepared by
methodical consultants was published as visual resources (musical notes and song
lyrics) as well as soundtracks written in vocal-instrumental and instrumental ver-
sions. The resources were available for teachers to download as separate files, print
or present in PowerPoint. With a multimedia table (by directly connecting to the
indicated website), the teacher received access to all the resources posted (Kisiel,
2018, p. 60). The teacher’s broadcasting to the student’s home could be done by
software or video transmission from an external video camera. During this period,
some publishers started to work on preparing their own multimedia proposals for
the programmes and textbooks that were developed. They were designed to help
the teachers organise varied and effective activities so that each lesson would be
an extraordinary adventure.®

An objective view of the available analysed educational content leads to a mod-
erate, albeit critical reflection. The content of the selected web pages shows that
the creators of the virtual space resources were those of the “digital immigrants”
generation. Despite having excellent technology and resources to fully exploit the
potential of multimedia, publishing institutions offered young recipients a text-
based message, with minimal reference to the combination and smooth transition
from broadcasting to interactive resources. In some cases, a video camera-shot
talk was referred to as a “multimedia lecture,” intended for listeners attending
a meeting with a teacher. Also, the resources that were supposed to be interactive,
referred to as “games” or multimedia instructions often proved to be a text-based
summary of information or a collection of illustrations. The virtual space also
offered programmes where a young person could graphically present the melody
using the basic music symbols, build the students’ own rhythm diagrams and cre-
ate the students’ own composition with the option to listen to it. An interesting
application seems to be a musical class, where teachers and students can play an
improvised melody after adding an additional keyboard, changing and correcting
it several times. Later, it could be saved in a musical form and redirected to the
computer to play it as a readable melody on the selected instrument. This phenom-

5 Educational resources, http:/www.ore.edu.pl [accessed 12.12.2017].
¢ Multimedia for a new primary school, http:/www.nowaera.pl [accessed 7.01.2018].
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enon should be interpreted as a valuable change in the presentation of the music
teaching material.

Music in Remote Elementary Education — Intentional Study

The analysis in this part of the report includes reflections by elementary education
teachers on music education in remote teaching.

As a general rule, elementary education classes should be conducted under an
integrated education strategy. Hence, the teachers’ opinions refer to the included
general views regarding remote teaching that are the same for the entire educa-
tional and upbringing process. For the surveyed teachers, the period of the lock-
down and remote teaching was associated above all with uncertainty, chaos and
attempts to find themselves in a new situation, so that they could do their best in
performing their work. The search for effective forms of work resulted in a choice
of communication methods, such as sending short text messages, e-mailing, us-
ing e-logs, as well as experimenting with a variety of applications and platforms
designed for remote communication. The surveyed teachers admit that they were
initially afraid to conduct remote classes because they had no competence in this
area and that such activities were omitted in schools they work for. Only people
who had private experience with communicating with Messenger, Skype or Face-
book had a seemingly easy task. As they themselves admit, for each of them the
time taken to carry out remote teaching became the time of searching, testing and
struggling with IT issues. The teachers quickly understood their limitations and
felt the need to improve their digital communication skills. They received help
from their colleagues, their life partners, or their family, including their children.
Unfortunately, the period of seeking effective tools to implement the forms of work
that are affordable for students was not coordinated by educational institutions.

The respondents point out the technical limitations reported by parents of the
youngest students, one computer station for all the family members, limited access
to a fixed Internet connection, no camera or printer. There are also opinions stating
that the remote education for young pupils forced parents to be more involved in
the preparation of their child’s home work station, ensuring that their child’s time
is efficiently managed in front of the computer, preparing materials, explaining
difficulties, monitoring work and maintaining constant contact with the teacher in
order to send the work and assignments completed by the children. The surveyed
teachers observed low motivation among their students over time, which resulted
from missing contact with their peer group. Another reason was, as one of the re-
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spondents explained, the congestion of the information provided, the instructions
without the possibility of consultation or exchanging views. In the early education
period, the process of acquiring knowledge by a young person usually takes place
through games, discovery, experience and mutual observation. The relationships
created in this type of activities become the core of shaping behaviour for students,
add faith in overcoming difficulties and make them mentally stronger. No one,
even the highly engaged parents, can replace the peer group, which is a source
of positive energy for children.

Throughout the entire period of the lockdown, a shift in the form of remote
teaching could be observed. The teachers’ initial reference to the textbooks, work-
books and scanned resources sent by email was enhanced by providing educational
videos and e-textbooks to students or initiating remote contact lessons. The sur-
veyed teachers indicate that the online activities did not solve all the problems and
did not effectively replace traditional teaching. In the interview, the respondents
highlighted interferences preventing smooth lessons both on the part of the teach-
ers and the learners, including different quality and technical fitness equipment,
a lean time frame as well as limited capacity of internet connection. The situa-
tion made teachers uncomfortable and frustrated, while parents were upset and
dissatisfied, which sometimes resulted in difficult situations and symptoms of
a feeling of exclusion. Several respondents admit that they tried to develop their
own lessons, encouraging students to participate in project activities, leaving room
for expression of their emotions, creating an area of autonomy and self-assessment
and fitness. Such events did not fully deliver the expected results. Technical,
premises-related and teaching aid constraints on both the teacher and student
working at home, as well as the small number of online recipients did not encour-
age them to be the only contact form. It can be assumed that the majority of the
activities were mixed, where the teacher on the one hand contacted the students via
a selected platform such as ZOOM or Clickmeeting, and on the other hand used
an e-log and email, sending the relevant resources to his or her students. Despite
these drawbacks, the respondents claimed that if necessary again in the future,
remote teaching would now be easier for them. At present, the surveyed teachers
declare to have a better knowledge of digital tools and a greater understanding of
access to communication platforms and online resources. They also appreciate
the value of the innovations undertaken and made available to allow them for the
freedom to experiment in pedagogical practice. Some of them have also developed
effective ways of assessing student’s activities and the art of transforming exercises
and content in such a way that it could be used for remote learning. Not without
significance is the value of the collection of teaching resources in electronic record-
ing: pictures, boards, videos, programmes and broadcasting. Remote courses on
online learning provided to the surveyed teachers were also very helpful. Webinars
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and Teach Meets with teachers were appreciated by those who wanted to share
their ideas on solving difficulties and sharing the results of good practice. There
is no doubt that the motivation of students to learn, increasing their involvement
and strengthening their independence, while paying attention to computer hygiene,
remains to be considered and improved. In the statements, the essence of building
and maintaining peer relationships for full educational processes was emphasised.

Discussion

Music education was in the background of the combination of events. It is particu-
larly difficult in the remote teaching system, as even the best-ever instant mes-
saging client will not replace the natural contact with the teacher. The practice of
making music together and learning through imitating the appropriate performance
model becomes hardly possible. Transferring too much theoretical content does
not support the basic idea of developing musical sensitivity, building students’
music skills and increasing curiosity and interest in music. The surveyed teachers
indicate first of all that there was no professional equipment for recording music
and playing it back that would allow the curriculum to be properly implemented.
A lot of concern was placed on several instruments at the disposal of the student
at home. Therefore, most of the information on music classes was limited to cit-
ing the content and instructions from the textbooks, workbooks, or websites and
YouTube videos with music, or children’s songs. As the respondents pointed out, in
a traditional class, students typically listen to pieces of work that they later com-
ment on and learn to express their opinions. However, earlier, the teacher points
to what the students should be aware of during the listening process and assigns
the tasks to be done, which usually facilitates the perception. The creativity of the
surveyed teachers suggests that their students could also be encouraged to play
music remotely using various attributes, such as a scarf or a coloured band of
tissue paper. As they themselves admitted, this required educators to prepare an
appropriate comment that would be understood not only by the students but also
by their guardians. Some of the respondents recommend that their students make
a visual illustration of the work being listened to or reflect the mood of the music
with a colour. Others focus on the possibility of making a rattle from groats and,
for example, a yogurt box. Plastic rice bottles were a great substitute for maracas,
which children could use in playing a song. In the opinion of the respondents, it
was the perfect time to play home music on anything, invite siblings and parents,
or even go for a recording of their own percussion song. This task was carried out
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with a greater interest by boys. In their feedback to the teachers, some parents were
not happy with the proposals the teachers made, others on the contrary, admitted
that these musical activities brought the family members closer together. Not all
the students submitted their own music productions for assessment. Following
the interview of the respondents and its analysis, we jointly conclude that per-
haps the guardians missed sufficient determination to go to such lengths or there
was a fear of being ridiculed. But there were exceptions. As one of the respondents
points out, in her class the girls selected a song by one of their favourite artists
and, with the help of the adults, they recorded their own performance and sent
a video to the teacher as a result of their collaborative work. The situation with
dancing was not so optimistic, but also in this area there appeared some creativ-
ity. One of the teachers recorded the “Chocolate” dance and game, performed
by herself and her children, and posted it as a video on her Facebook profile, shar-
ing it with her students. It turned out, as she reported later, some children, both
girls and boys, accepted the idea with a positive attitude. They encouraged their
parents and presented their own performance with an equal volubility. This was
not the case with playing a melodic instrument: the chime, flageolet or flute. The
teachers claimed this aspect to be a failure. The lack of direct contact with learners
and the negligence of parents in this respect are the main reasons for such an omis-
sion. In the study group, only one teacher, fascinated with the flageolet playing,
boasted that despite the limitations of remote teaching, she was able to maintain her
children’s musical activity in the third grade. This was possible thanks to the earlier
systematic work with the instrument and the availability of the tablature needed to
read the melody of the track being learned and the recorded music pattern.

The assessment of the student’s work seems obvious when carrying out stud-
ies on the implementation of the educational process. When they initiated remote
teaching activities, the teachers promoted interesting ideas, motivation and en-
couragement to playing music, thereby as they claimed, they wanted to encourage
students and their parents to act. In the opinion of one respondent, the fun and the
music played together, and subsequent attempt to register and edit the video was
a good way to manage the time of the family.

As the reports show, the period of remote teaching from a time distance was
a stimulus for the teachers in question to develop a creative approach to the im-
plementation of the core curriculum content. It also gave them an opportunity for
educational experimentation, acquiring new competences and overcoming their
own weaknesses and limitations.
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Conclusion

The educational practice presented in the interviews shows that in the age of re-
mote teaching in elementary education classes both positive and negative aspects
of implementing the musical education are observed. Progress is identified in the
selection of games and exercises as well as the possibility of free avaliability of
sound resources. In the case of music skills presentation and actions in the area of
diverse forms of musical activity and delivery of performance experience, there
is a significant regress. Some teachers appreciate the possibility of flexible work-
ing time, but most of them complained about work overload and stress due to the
use of new means of communication on such a large scale. The surveyed teachers
demonstrate creativity and entrepreneurship in providing themselves with work
tools, but they also report numerous limitations in their musical activities. Among
the problems mentioned, they point out limited contact with parents and pupils,
difficulty in motivating all students to engage in music activity, confusion and
helplessness related to the large number of directives, information and recom-
mendations, difficult control of the effectiveness of the actions undertaken and
inability to fully implement the recommended music activity areas. The analysis
of the available resources made it possible to prepare recommendations. These
relate to both the choice of a single communication platform and the setting of
harmonised standards for remote teaching, including the assessment of student
activity in different spheres.
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Podstawowa edukacja muzyczna w erze nauczania na odleglosé -
ograniczenia i perspektywy rozwoju

Streszczenie

W podjetym dyskursie dokonano proby wskazania granic i perspektyw rozwoju nauczania
na odlegtos¢ edukacji muzycznej. Specyfika edukacji muzycznej opartej na doswiadczeniu, emo-
cjach w dziataniu, twérczym podejsciu do twdrczos$ci artystycznej i ekspresyjnym dzialaniu
wymaga w tym zakresie szczegdlnej uwagi. Od nauczyciela oczekuje si¢ opracowania nowej strate-
gii dziatania, ktora w istniejacej sytuacji edukacyjnej spowoduje wzrost zainteresowania uczniow
muzyka. Osiaggni¢cie zadowalajacych efektow nalezy upatrywac¢ w stosowaniu odpowiednich do
danej sytuacji metod i form nauczania oraz srodkéw komunikacji.

Stowa kluczowe: edukacja dziecigca, nauczyciel, muzyka, ksztalcenie na odlegtosé

Mupocnas Kucenb

HauyanbHoe My3bIKajJabHOE 00pa3oBaHue B 3M0XY JUCTAHIHUOHHOIO 00y4YeHus —
OrpaHUYEHHUs U NMePCIeKTUBBI PAa3BUTHS

AHHOTANHUSA

B nannoM auckypce Oblia c/ieslaHa MONBITKA OIPE/ICIICHUS TPEAEIIOB U MEePCIIEKTUB PA3BUTHS
JUCTAHIIMOHHOTO 00Y4YeHHS B My3bIKaJIbHOM 00pa3oBaHuu. Oco6Oro BHUMaHUS B 9TOM CBSI3H
TpeOyeT aHayn3 crienuPUKN My3BbIKAJIBHOTO 00pa30BaHMs, OCHOBAHHOI'O Ha OIBITE, IMOLUAX
B JICHCTBUH, TBOPUECKOM MOJX0/E K XYJI0)KECTBEHHOMY TBOPYECTBY U BHIPA3UTEIBHOMY JICHCTBHIO.
Ot yuurens TpedyeTcs pa3paboTKa HOBOH CTpaTerny JIeHCTBUil, KOTopas B CyIECTBYIOIIEH 00-
pa3oBaTeNILHON CHTYallny TPUBEAET K ITOBBIIICHUIO HHTEPeca yJaluxcs K My3bike. JlocTikenne
YIOBJIETBOPUTEIIBHEIX PE3yIbTAaTOB CIEAYET BUACTh B UCIOJIE30BAHUH METOIOB U ()OPM OOy UCHHS,
COOTBETCTBYIOIINX JAHHON CHUTYallMH ¥ CPEICTBAM OOLICHHS.

KniwoueBble CJIOBa: HAYaJbHOE 06pa3OBaHI/I€, nenaror, My3bika, TUCTAaHIIUOHHOC 06yquHe
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La educacion musical elemental en la era de la enseiianza a distancia -
limitaciones y perspectivas de desarrollo

Resumen

En el discurso emprendido se intentd sefalar los limites y perspectivas para el desarrollo de la
educacion musical a distancia. La especificidad de la educacion musical basada en la experiencia,
las emociones en accion, el enfoque creativo de una creacion artistica y la accion expresiva requiere
una atencion especial en este sentido. Se espera que el docente desarrolle una nueva estrategia de
accion, que en la situacion educativa existente resultara en un aumento en el interés de los estu-
diantes por la musica. La obtencion de resultados satisfactorios debe verse en el uso de métodos y
formas de enseflanza adecuados a la situacion y los medios de comunicacion dados.

Palabras clave: educacion infantil, docente, musica, educacion a distancia
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Abstract

This work demonstrates that the use of laboratories for the development of cur-
ricular work in the area of information technology exclusively supported by cloud
computing technology does not decrease the level of learning and assessment
objects on the part of students. This scenario arose from the need to interrupt face-
to-face classes in physical laboratories due to the COVID-19 Pandemic.

Keywords: Cloud Computing, Azure, distance learning, WEB App, Virtual
Labs, DevOps.

The Context

In everyday language Cloud Computing (CC) is a set of computational resources
made available to a group of users, remotely, taking the form of services. And like
any service today, electricity, water, gas, etc., they are always available for both
individual and business use. This is possible because throughout the second half of
the 20th century, the technical industry adopted a set of standard models from dif-
ferent sources and technological platforms. CN works as a universal, paid service,
but is always available to users/customers who need it, in the same way that they
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have the electricity service. The main principle that supports this technology and
this model is the provision of computing, storage and software as a service. Cloud
is a distributed and parallel computing system, consisting of a collection of vir-
tualized and interconnected computers that are presented as a set of dynamic and
unified resources, based on Service Level Agreement (SLA) established between
the service provider and the end customer. With the crisis caused by the pandemic
of COVID-19, almost all universities had to change the model of classroom classes
to a model of distance classes. The paradigm is radically different. In certain sci-
entific and technical areas, the transition was more straightforward. However, in
the case of laboratory classes the process became more complicated or even im-
possible. In the specific case of computer network laboratories which were based
on computers and servers installed at universities’ on-premise infrastructures,
the process was almost impossible and these laboratory classes had to be post-
poned, or complex processes had to be created so that students could go to the
labs. This work intends to develop a demonstration of a model that can allow to
simulate the teaching of the development and operation of computer networks
through a laboratory created by the teacher in a Cloud Computing system — in
this case, in Azure.

The main objective of this work is to verify if the use of cloud computing
laboratories (in this case in Azure) for curriculum development in substitution of
physical laboratories on university campuses, due to the mandatory interruption
of classroom classes in the context of COVID-19, had an impact on learning and
what is the effect on school success, namely on assessments. The second objec-
tive of this work is to compare if the school objectives and the evaluation between
two different curricular units obtained the same performance standard or, in case
of divergences, this second objective helps to validate whether the method used
based on laboratories in cloud computing is successful or not. This study is con-
textualized in the area of information technology and, specifically, in the area of
a master’s degree in computer science.

Main objectives may be encapsulated as follows:
 to compare the evaluation made in the pre-Covid-19 period and the evaluation

during the first phase of Covid-19;
« to analyze whether the use of online laboratories had a negative impact on the
evaluation.

At the beginning and during the first phase of the Covid-19 pandemic, more
than 90% of teachers were not familiar with distance learning. In a record period
of two months, they had to adapt to a new paradigm. The adaptation was made
essentially with self-study by the teachers. In the case of students there was an
identical situation, they were also not familiar with distance learning. They had
always taken classes exclusively face-to-face.
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History of Cloud Computing

The concept of CC arises from another idea that was called time-sharing, and
which implied sharing, by several entities at different times, the same computing
equipment. However, today, there are substantial differences between the concept
of computational time-sharing and CC. At the time of computational time-sharing,
the services or machines that held them could only be used by one operator at a
time, that is, they were divided according to portions of time and not portions of
accommodation space; today the question of time-sharing does not exist, it pays
according to the service that is obtained or the space that the information occupies,
but not according to the time that this resource is being used. But the basic idea is
very similar — it is to provide a computing service remotely and not locally. Using
daily and straightforward concepts by analogy, we can say that both the compu-
tational time-sharing system and the DC system can be seen as a service that is
made available in the same way as electricity or water, that is, they are available
when we need them, we pay for that availability and its use. For example, if we
use Office 365 we pay for its use as when we consume electricity, but we can
also pay for the accommodation of the documents produced by it, as we pay if
we want to have a storage system for reserve energy. Initially, in the sixties of the
20th century, computer systems were in large rooms with powerful and expensive
cooling systems and a high consumption of electricity. Besides, they could only
be used locally. The next step was to change this situation through a system that
would allow remote access to a central computer; it is from here that we can talk
about time-sharing.

Organizations could buy time to use a computer system, without having to have
it in their facilities, and without having to worry about its maintenance and ad-
ministration. Microcomputers started to appear when the concept of time-sharing
was already popular. Microcomputers were smaller than mainframes and were
significantly cheaper. Microcomputers quickly became more sophisticated than the
old mainframes, but more importantly, microcomputers had multitasking capabili-
ties, allowing for time-sharing. The concept of time-sharing and microcomputers
quickly led to the creation of a new idea, that of distributed systems.
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Fundamentals of Cloud Computing

Definitions

The term cloud computing (CC) has become somewhat of a sensational term,
almost everyone in the industry has its definition of CN, in this paper we adopted
the definition of CC assumed by the National Institute of Technology and Stand-
ards (NIST, 2020):

Cloud computing is a model for enabling convenient, on-demand network access
to a shared pool of configurable computing resources (e.g., networks, servers, stor-
age, applications, and services) that can be rapidly provisioned and released with
minimal management effort or service provider interaction. This cloud model pro-
motes availability and is composed of five essential characteristics (On-demand
self-service, Broad network access, Resource pooling, Rapid elasticity, Measured
Service); three service models (Cloud Software as a Service (SaaS), Cloud Plat-
form as a Service (PaaS), Cloud Infrastructure as a Service (IaaS)); and, four de-
ployment models (Private cloud, Community cloud, Public cloud, Hybrid cloud).
Key enabling technologies include fast wide-area networks, powerful, inexpensive
server computers, and high-performance virtualization for commodity hardware.
The Cloud Computing model offers the promise of massive cost savings combined
with increased IT agility. It is considered critical that government and industry
begin adoption of this technology in response to difficult economic constraints.
However, cloud computing technology challenges many traditional approaches to
datacenter and enterprise application design and management. Cloud computing is
currently being used; however, security, interoperability, and portability are cited
as major barriers to broader adoption. The long-term goal is to provide thought
leadership and guidance around the cloud computing paradigm to catalyze its
use within industry and government. NIST aims to shorten the adoption cycle,
which will enable near-term cost savings and increased ability to quickly create
and deploy enterprise applications. NIST aims to foster cloud computing systems
and practices that support interoperability, portability, and security requirements
that are appropriate and achievable for important usage scenarios. (Mell, 2011)

In everyday language, Cloud Computing (CC) is a set of computational resources
made remotely available to a group of users, taking the form of services. And
like any service today, electricity, water, gas, etc., are always available for both
individual and business use. This is possible since throughout the second half of
the 20th century, the technological industry adopted a set of standard models from
different sources and technical platforms. CC works as a universal, paid service,
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but always available to users/customers who need it, in the same way that they
have the electricity service. However, CC is a term that has many meanings, but
an effort has been made in the last ten years to establish common denominators
in these meanings, to create a more objective definition. This effort has mainly
been made through the publications of the Information Technology Infrastructure
Library (ITIL), which is a library of good practices to be applied in infrastructures,
operations and maintenance of information technology services, having been
developed by the Central Computer and Telecommunications Agency (CCTA),
today under the Office for Government Commerce (OGC) in England. In the most
generic form, and following the ITIL concept, a service is a relationship between
a consumer and a provider, in which the provider makes available and delivers to
the consumer a value (service) and the consumer avoids the risks and investments
in providing it with this value (service) itself, currently the CC is also inserted in
this context. For example, the simple storage and database management services
of a retail store on the Web, if they are using the CC, are always available to the
store owner, as well as to his customers, without the said owner having to worry
about maintaining those services, and don’t have to bear the investment risks of
purchasing a complex platform. If the business does not go well, it merely cancels
the services, having had no losses associated with the investment of fixed techno-
logical assets (CSIAC, 2020).

Main characteristics of cloud computing technology

o On-demand self-service services: a consumer can unilaterally provision comput-
ing resources, such as server time and storage network, as needed automatically,
without requiring human interaction with each service provider.

» Broad network access: resources are available on the network and accessed
through standard mechanisms that promote use by thin or thick heterogeneous
client platforms (e.g. cell phones, tablets, laptops, and workstations).

« Pooled resources: the provider’s computing resources are pooled to serve mul-
tiple consumers using a multi-tenant model, with different physical and virtual
resources dynamically assigned and reassigned according to the consumer’s
requirements. There is a sense of location independence, as the customer gen-
erally has no control or knowledge about the exact location of the resources
provided, but may be able to specify the location at a higher level of abstraction
(for example, country, state or data-center). Examples of resources include stor-
age, processing, memory and network bandwidth (Soundarjan, 2015).

« Rapid elasticity: resources can be provisioned elastically and made available, in
some cases automatically, to scale out and in quickly, according to the needs. To
the consumer, the resources available for provisioning generally appear to be
unlimited and can be appropriated in any quantity and at any time.
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« Services with metrics, cloud systems automatically control and optimize the use
of resources, leveraging a metering resource at levels of abstraction appropriate
to the types of services (for example, storage, processing, bandwidth and active
user accounts). The use of resources can be monitored, controlled and reported,
providing transparency to the provider and the consumer of the services used
(Brandao, 2019).

Service Model
Currently, cloud computing technology has three service models (Figure 1):

o Infrastructure as a Service (IaaS): the user can implement and execute software
arbitrarily, which can include operating systems and applications. The user does
not administer or control the underlying cloud infrastructure, but has control
over operating systems, storage, deployed applications and limited control over
some network components, for example, host firewalls. The services offered by
this delivery model include: hosting servers, Web servers, storage, computing
hardware, operating systems, virtual instances, load balancing, Internet access
and bandwidth provisioning.

« Platform as a Service (PaaS) allows a cloud user to implement a product created
or purchased by the consumer as applications using programming languages
and tools supported by the service provider. The user has control over the imple-
mented applications and, possibly, the settings of the hosting environment. He/
she does not administer or control the underlying cloud infrastructure, includ-
ing network, servers, operating systems or storage. This model is not particu-
larly useful when: the application must be portable; proprietary programming
languages are used; hardware and software must be customized to improve
application performance (Carlyle, 2016).

o The service provider provides software as a service only. The user does not
administer or control the underlying cloud infrastructure or the resources of in-
dividual applications. Services offered include business services, such as work-
flow management, groupware and collaboration, supply chain, communications,
digital signature, customer relationship management (CRM), desktop software,
financial, geospatial and research management. Web 2.0 applications, such as:
metadata management, social networks, blogs, Wiki services and portal services.
It is not suitable for real-time applications or for those where data cannot be host-
ed externally. Examples: Office 365, Salesforce.com, Gmail (Voorsluys, 2011).

Implementation Models
There are four models for implementing cloud computing technology:
o Private Cloud: the cloud infrastructure is provisioned for exclusive use by
a single organization, composed of several consumers (for example, business
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units). It can be owned, managed and operated by the organization, third par-
ties or a combination of them, and it can exist on or off the premises (Armbust,
2009).

Community Cloud: the cloud infrastructure is provisioned for exclusive use by
a specific community of consumers from organizations that share concerns (for
example, mission, security requirements, policy and compliance considerations).
It can be owned, managed and operated by one or more community organiza-
tions, by third parties or a combination of them, and it can exist on or off the
premises (Page, 2012).

Public cloud: the cloud infrastructure is provisioned for open use by the general
public. It may be owned, administered and operated by a company, academic
or governmental organization, or some combination thereof. It exists on the
premises of the cloud provider.

Hybrid Cloud: the cloud infrastructure is a composition of two or more distinct
cloud infrastructures (private, community or public) that remain unique enti-
ties, but are united by standardized or proprietary technology that allows the
portability of data and applications (for example, cloud augmentation for load
balancing between clouds).

(no cloud)  laaS PaaS SaaS
Enterprise IT Infrastructure Platform Software
(legacy IT) B (as a Service) g:, (as a Service) (as a Service)
Applications g [ Applications é .
= e
Security ‘g Security g
Databases % Databases (3
(&)

Customer Managed

Operating Systems

Operating Systems

Networking

Figure 1. Models of Cloud Computing Services. Source: own work
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DevOps

Azure DevOps consists of a mixture of development (Dev) and operations (Ops)
— DevOps is the union of people, processes and technology to deliver applications
quickly and safely. DevOps gives way to functions that previously worked in silos
— development, IT operations, quality engineering and security coordinate and
collaborate to produce better and more reliable products. By adopting a culture of
DevOps and DevOps practices and tools, teams gain the ability to better respond
to development needs and increase confidence in the applications they create as
well as achieve their goals faster. The students who used DevOps did so in the
context of a curricular unit for developing applications for mobile devices. The
methodology followed in curriculum development and application development
was as follows:

1. Plan. In the planning phase, the DevOps teams devise, define and describe the
features and capabilities of the applications and systems they are going to cre-
ate. They track progress through high and low levels of granularity, from tasks
for individual products to cross-cutting tasks for multiple products. Some of
the ways in which DevOps teams plan with agility and visibility include creat-
ing to-do records, monitoring errors, managing agile software development
with Scrum, using Kanban boards and viewing progress with dashboards.

2. Develop. The development phase includes all aspects of programming — writ-
ing, testing, revising and integrating the code by the team members — as well
as compiling that code into compilation artefacts which can be implemented in
various environments. DevOps teams seek to innovate quickly without sacri-
ficing quality, stability and productivity. To do this, they use highly productive
tools, automate mundane and manual steps and iterate in small increments
through automatic testing and continuous integration.

3. Distribute. The delivery consisted of the process of implementing applications
in production environments consistently and reliably. The delivery phase also
includes implementing and configuring the entirely governed base infra-
structure that makes up these environments. At this stage, the teams define
a launch management process with exact manual approval steps. They also
define automatic limits that move applications between phases until they are
made available to customers. The automation of these processes makes them
scalable, repeatable and controlled. Thus, teams that follow DevOps can fre-
quently deliver with ease, confidence and tranquility.

4. Operate. The operation phase involves the maintenance, monitoring and
troubleshooting of applications in production environments. Teams, when
adopting DevOps practices, work to ensure the reliability of systems and high
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availability and aim for no downtime, while reinforcing security and govern-
ance. DevOps teams seek to identify problems before they affect the customer
experience and mitigate them quickly before they occur. Maintaining this
surveillance requires advanced telemetry, actionable alerts and full visibility
to applications and the underlying system.

The research methods

The main techniques and tools used for gathering research data include the fol-
lowing quantitative methods:

Observation. This involved counting the number of times that a specific event
occurred or encoding observational data to translate them into numbers. In
this case, the difficulties in completing the laboratories were requested for the
evaluation.

Screening of assessment documents — obtaining numerical data from the evalu-
ation forms and counting of unrealized events that were considered mandatory
objectives for evaluation.

Comparative experimentation — testing hypotheses in laboratories, testing cause
and effect relationships, through experience in the development of network labo-
ratories, comparing the results in terms of performance between laboratories
developed in person before the COVID-19 crisis and the performance in the
development of network labs in a 100% cloud computing environment.
Hypotheses. One of the leading hypotheses presented is that the transition from
a classroom model to a fully online class model does not affect the students’
performance and learning level, nor does it provide a lower level of evaluative
success in the area of information technology information. As a second hy-
pothesis, it is expected that precisely in the area of information technology, the
results will be even more positive in the case of curriculum development done
in online laboratories, in particular via cloud computing.

Laboratory to teach how to create a WEB App

The plan for creating a WEB App follows the exact indications advised by

Microsoft in its teaching plan for the development of these solutions in Azure
(Microsoft, 2020).

If you want to build a website for a new business, or you are running an exist-

ing web app on an old on-premises server, you can do it in 15 minutes. Setting up a
new server can be challenging. You need appropriate hardware, likely a server-level
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operating system, and a web hosting stack. Hosting your web application using
Azure App Service makes deploying and managing a web app much easier when
compared to managing a physical server. In this module, we will implement and
deploy a web app to App Service.

Learning objectives:
« use the Azure portal to create an Azure App Service web app;
« use developer tools to create the code for a starter web application;
« deploy your code to App Service.
Using the Azure portal, you can easily add deployment slots to an App Service web
app. For instance, you can create a staging deployment slot where you can push
your code to test on Azure. Once you are happy with your code, you can easily
swap the staging deployment slot with the production slot. You do all this with
a few simple mouse clicks in the Azure portal.

AZURE PORTAL

Dashboard Implementation
Components Components
] [ ]
© 0 O _
) "] ? "]
Q .

&

Figure 2. Azure Portal. Source: own work

When you are ready to run a web app on Azure, you visit the Azure portal
and create a Web App resource. Creating a web app allocates a set of hosting
resources in App Service, which you can use to host any web-based application
that is supported by Azure, whether it be ASP.NET Core, Node.js, Java, Python,
etc.
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If you are deploying your app as code, many of the available runtime stacks are
limited to one operating system or the other. After choosing a runtime stack, the
toggle will indicate whether you have a choice of operating system. If your target
runtime stack is available on both operating systems, select the one that you use
to develop and test your application. If your application is packaged as a Docker
image, choose the operating system on which your image is designed to run. Se-
lecting Windows activates the Monitoring tab, where you have the option to enable
Application Insights. Enabling this feature will configure your app to automati-
cally send detailed performance telemetry to the Application Insights monitoring
service without requiring any changes to your code. Application Insights can be
used from Linux-hosted apps as well, but this turnkey, no-code option is only
available on Windows. An App Service plan is a set of virtual server resources
that run App Service apps.

A plan’s size (sometimes referred to as its Sku or pricing tier) determines the
performance characteristics of the virtual servers that run the apps assigned to
the plan and the App Service features that those apps have access to. Every App
Service web app you create must be set to a single App Service plan that runs it.

A single App Service plan can host multiple App Service web apps. In most
cases, the number of apps you can run on a single plan will be limited by the per-
formance characteristics of the apps and the resource limitations of the plan. App
Service plans are the unit of billing for App Service. The size of each App Service
plan in your subscription, in addition to the bandwidth resources used by the apps
deployed to those plans, determines the price that you pay. The number of web
apps deployed to your App Service plans does not affect your bill.

You can use any of the available Azure management tools to create an App
Service plan. When you create a web app via the Azure portal, the wizard will
help you to create a new plan at the same time if you do not already have one. The
Azure Portal provides a wizard to create the solution with the following options:
subscription, resource group, App name, publish, runtime stack, operating system,
region and App service plan.

To create the WEB App, the steps below must be followed (Figure 2):

On the Azure portal menu or from the Home page, select Create a resource.
Everything you create on Azure is a resource. The portal navigates you to the
Marketplace page. From here, you can search for the resource you want to create
or select one of the popular resources that people create in the Azure portal. Select
Web > Web App to display the web app creation wizard. Fill out the wizard with
the following values: Subscription (Concierge), Resource Group (Sandbox resource
group), Name (enter a unique name), Publish (Code), Runtime stack (NET Core
3.1 — LTS), Operating System (Linux), Region (chose the close to you), SKU and
Size (F1). Then select Review and Create.
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The Analysis

The investigation focused on the analysis of the results of school progress, includ-
ing the final assessment of 21 students in a master’s degree course in Information
Technology.

We present two hypotheses to verify: first, whether or not there was a de-
crease in school results in the period of confinement caused by the Pandemic of
COVID-19; second, check if there is any correlation between the evolution of the
evaluation results between different curricular units, in the referred period. Both
hypotheses considered referring to contexts of curriculum development through
Cloud Computing systems.

The participants were the students of the first year of the master’s degree. Both
classes needed to use the same laboratories for curriculum development work.

One of the curricular units, Digital Systems Architecture, was run from the
first semester, that is, from a pre-COVID-19 period. In this period the laboratory
work was performed in person, that is in the laboratories of the university. The
other curricular unit was Private Cloud Computing, already developed in the
period of COVID-19, without face-to-face classes. It is important to consider that
our university closed all face-to-face classes at the beginning of March — unlike
many other countries, Portugal was one of the first countries to close schools and
universities. The law of university autonomy in Portugal allows university directors
to establish autonomous contingency plans, this is what happened at our institution.

In the confinement phase, students only took online classes, Google Classroom
taught asynchronous classes, synchronous classes by Google Meet. In the case of
this master’s degree in computer science, the part of technological laboratories
migrated entirely to Microsoft Azure. The laboratories developed by this class
were all implemented in the area of computational infrastructure.

Analysing the evolution of the curricular unit of the first semester, Digital
Systems Architecture, it was found that the average of the evaluations obtained
was 16 values (on a scale from 0 to 20), it was also found that the standard devia-
tion was 2.718 (Figure 3 ).

Laboratory work in the first semester was only completed in the last week
of that semester. Not all students were able to finish the laboratories on time,
mainly because they were working students and did not have the necessary time
to dedicate to the face-to-face laboratories, as well as the fact that they had to miss
classes for different reasons. The teacher had to extend classes for over a week for
everyone to finish their work.

On the other hand, the Private Cloud Computing Course Unit, was taught in
the confinement period of COVID-19, all took place through distance learning, that
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Figure 3. Result of the final evaluation of Private Cloud Computing — Pre-COV-
ID-19. Source: own work
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is, online, the curriculum development works in the laboratory were all installed
in Microsoft Azure infrastructure.

The results obtained from the analysis to the evaluation and performance of
the students were genuinely superior to what happened in the first semester, cur-
ricular unit.

The average of the final evaluation was 18 values, and the standard deviation
was 1.590 (Figure 4). This is a significantly higher average — the fact that the gen-
eral population and students were experiencing a period of enormous emotional
stress, which did not occur in the first semester should be considered here) — yet
in spite of this, they obtained higher ratings. Another aspect to note are the dif-
ferences in standard deviation between the two scenarios. The standard deviation
of the second-semester assessment is lower, which indicates that the general con-
solidation of objectives and learning, in addition to being more elevated, is more
consistent and more students improved their performance.

The average difference between the results of the assessment obtained before
confinement and the results obtained during the confinement period for similar
curricular units (represented in Figures 3 and 4) is two values; in the confinement
period, the students on average obtained a superior evaluation in two values, on
an evaluative scale of zero to twenty values.
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Figure 4. Result of the final evaluation of Digital Systems Architecture — confine-
ment — COVID-19. Source: own work

—_
o]

iy
[=n]

iy
=

iy
%]

iy
o

[s <]

[=a]

=

2%

It was also found that all students finished laboratory work before the deadlines
with fewer doubts about the contents to be developed. This is not a quantitative
aspect, but [ consider it relevant. It is the opinion expressed by all students that the
fact that the laboratories are in cloud computing allowed them to work at any time
and repeat the tests and learning in a more straightforward way. They were able
to review all the work easily. In technical terms, these labs also allowed students
to reset any development errors as they were using virtual machines which, due
to their characteristics, allow easy to create reverse images.

Advantages of Cloud-based E-Learning

We believe that there are many advantages in laboratory teaching based on Cloud
Computing for some technical-scientific regions of Computer Sciences (Riahi,
2015), we also recognize that this model does not adapt so well to other areas.
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However, some advantages of Cloud-based E-Learning should be summarized:

1. Low cost; e-learning computer users need not configure up for e-learning
applications. They can cloud applications via PC, mobile phone, tablet with
an Internet connection to run with minimal configuration (Maskarade, 2014).

2. Improved performance; since cloud-based applications for e-learning run with
super-strength, super-source software is automatically updated. So, students
always received updates (Viswanath, 2012).

3. Direct benefits for students; they can take online courses, take the exam on-
line, received feedback about the coaches, and post projects and assignments
online through their teachers (Patel, 2014).

4. Cybersecurity; cloud computing providers supply some major security ben-
efits for individuals and companies that are using e-learning solutions (Mo-
hammed, 2014). All the information is more secure.

We carried out the same type of study for two other curricular units in an area
other than that of the Azure infrastructure. In this case, we compared two cur-
ricular units for the development of applications for mobile devices, one taught in
the pre-COVID-19 period, the other taught at the peak of the COVID-19 pandemic
in which students only had classes through online technologies, and in this case
through Azure DevOps.

In the curricular unit Web and Multimedia Programming, taught before the
COVID-19 period, always in face-to-face classes in the classroom and with the
use of development software existing on students’ computers or in the classroom,
the results were average (Figure 5).
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Figure 5. Result of the final evaluation of Web and Multimedia Programming —
pre-COVID-19 (the vertical axis represents the assessments and the horizontal
axis represents the students). Source: own work
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On the other hand, in the curricular unit Development for Android Platforms,
taught during the COVID-19 period, always in online classes, and still using
the Azure DevOps ceiling, the students obtained, on average, much higher final
evaluation results. We also received direct information from students who much
appreciated this method of corrective development, as they could efficiently work
at their own pace and easily correct errors without jeopardizing the work already
done. We recognize that these curricular areas are easily adapted to the use of these
technologies; however, the results in terms of the evaluation were outstanding in
the generality of the pool of students analyzed. We can even consider the assess-
ment as excellent (Figure 6).
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Figure 6. Result of the final evaluation of Development for Android Platforms —
pre-COVID-19 (the vertical axis represents the assessments and the horizontal
axis represents the students). Source: own work
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In the analysis of the second hypothesis, that is, when comparing the results
of well-differentiated curricular units, in which they used types of curriculum
development tools other than the Azure infrastructure, the results obtained would
also have a pattern during the period of confinement comparable to the pattern
obtained with the results shown in Figure 1 and 2. In the teaching scenario which
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employed DevOps, the average difference between the results of the assessment
obtained before confinement and the results obtained during the confinement pe-
riod for similar curricular units and represented in Figures 5 and 6, is five values
— in the period of the confinement, the students obtained on average a much higher
evaluation of five more values. On an evaluative scale of zero to twenty values, the
difference is even higher than that obtained in an identical scenario in the Azure
infrastructure curriculum. On the other hand, the results of standard deviations
demonstrate that students learned and had better evaluations.

The value of the standard deviation for the results of the assessment in the pre-
confinement period and shown in Figure 5, is 1.5275; the standard deviation value
for the evaluation results during the period of confinement, shown in Figure 6, is
1.3989. The latter value is lower, which means that the assessment obtained by stu-
dents during the period of confinement, using Cloud Computing tools and taking
classes exclusively online was much higher in the entire group of students studied.

Conclusion

In a new paradigm in which online education or combined teaching, both online
and classroom, must be considered, having technologies which allow a correct
teaching/learning process that achieves the objectives of obtaining skills through
laboratories is a fundamental requirement.

The use of cloud computing technology allows today to give laboratory classes
in the area of computer science entirely via online. As demonstrated, we can create
an online laboratory on Azure and demonstrate/teach students how to develop a
WEB application. On the other hand, students can use the same online infrastruc-
ture to build their project and put the acquired knowledge into practice. One can
easily set up and provide on-demand access to preconfigured virtual machines
(VMs) to support one’s scenarios. One can teach a class, train professionals, run a
hackathon or a hands-on lab, and more. Simply define your needs, and the service
will roll the lab out to your audience. Users access all their lab VMs from a single
place. For this reason, cloud computing laboratories solve problems of not access-
ing laboratories where students must be in person. From the study carried out using
a mainly quantitative method, comparing the school results of two curricular units
that had the need to use computational laboratories, in which one had access to
on-site laboratories and others had only access to laboratories in Cloud Computing,
it was found that the results of evaluation, performance, and easiness in reaching
the objectives was more positive in the use of the laboratories in Cloud Computing,
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showing that all this teaching activity was carried out under enormous social and
psychological pressure, due to the context of COVID-19. Another conclusion that
we can also draw is that the most favourable results obtained through the use of
Cloud Computing platforms are identical in totally different curricular units. That
is why there is a correlation between the good results obtained in the use of Cloud
Computing for laboratories in Azure and the application development platform
(DevOps). However, if a second wave of COVID-19 occurs, this study should be
repeated this year to increase the validation of the results now obtained.
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Chmura obliczeniowa i ksztalcenie na odleglos¢ w informatyce
Streszczenie

Z niniejszej pracy wynika, ze wykorzystanie laboratoriow do opracowywania zaje¢ dydak-
tycznych w zakresie technologii informatycznych wspomaganych wyltacznie technologia prze-
twarzania w chmurze nie obniza poziomu uczenia si¢ i poziomu oceniania studentéw w ramach
ksztatconych przedmiotow. Ten scenariusz powstat z potrzeby przerwania bezposrednich zaje¢ tra-
dycyjnych w laboratoriach fizycznych z powodu pandemii COVID-19.

Stowa kluczowe: Cloud Computing, Azure, nauczanie na odlegtos¢, WEB App, Virtual
Labs, DevOps.

[leapo Pamoc bpangao
O0J1a4yHble BHIYMCICHUA H TUCTAHIIMOHHOE 00y4YeHUe B MH(popMaTHKe
AHHOTANHUSA

DTta paboTa IEMOHCTPHUPYET, YTO UCIIOJIB30BAHKE JIAOOPATOPHid AN pa3pabOTKU y4eOHBIX
porpamMm B 001aCTH HHPOPMAIIMOHHBIX TEXHOJIIOTHH, UCKIIOYUTENIBHO MOAICPKUBACMBIX TEX-
HOJIOTUSIMU 00JIaYHBIX BbI'—ll/IC.]'leHHl\/'I, HE CHUXKACT YPOBECHb OGLGKTOB 06yqul/I$[ " OLICHUBAHUA
CO CTOPOHBI CTYAGHTOB. DTOT CLICHAPHUil BO3HUK H3-3a HEOOXOAMMOCTH IIPEepBaTh TPAAHLIIHOHHBIE
3aHATHA B (pu3ndecKux adopaTopusx n3-3a nagaemun COVID-19.

KnioueBble caoBa: obnauHble BRIYUCICHUS, AZure, TUCTAHIIMOHHOE 00yUYeHHe, BeO-PUIIo-
JKCHHE, BUPTYyaJIbHbIC TabopaTtopun, DevOps.
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Computacion en la nube y aprendizaje a distancia en informatica
Resumen

Este trabajo demuestra que el uso de laboratorios para el desarrollo del trabajo curricular en el
area de tecnologia de la informacion apoyado exclusivamente en la tecnologia de computacion en
la nube no disminuye el nivel de aprendizaje y objetos de evaluacion por parte de los estudiantes.
Este escenario surgio de la necesidad de interrumpir las clases presenciales en los laboratorios
fisicos debido a la Pandemia COVID-19.

Palabras clave: Computacion en la nube, Azure, aprendizaje a distancia, Aplicacion WEB,
Laboratorios virtuales, DevOps.
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Abstract

With various aims and objectives, syllabi of e-learning, blended learning and web-
enhanced courses meant for a particular group of undergraduates or postgradu-
ates, may vary substantially. However different they are, they are likely to show
behaviourist ideas embodied in instructional design. A plethora of online tools
(text based, image based, multimodal production and collaborative ones) can
increase students’ learning experiences, as they offer opportunities for interac-
tions that are not available in a traditional, instructivist classroom setting. Thus,
a university language course with web-enhanced components offers more ver-
satile learning options than face-to-face classes, which may result in students
becoming more competent and competitive workers in the years to come. By us-
ing online tools such as ThingLink, mural, quip, easel.ly, infogram and venngage
to collect and critically analyse data, they learn in a new active way, in a more
genuine environment. This way of engaging students helps them to achieve learn-
ing outcomes structured around communication, teamwork, media literacy and
language skills. These ideas are supported by students’ opinions and attitudes
expressed in the surveys conducted at Gdansk University of Technology in the
years 2017-2019.

Keywords: web-enhanced language learning, online tools, hard and soft skills,
e-learning, university education, collaborative project
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Engaging students in various interactions, of which resulted from student exposure
to a range of multi-purpose tasks, both online and blended, can help educators
achieve the desired educational outcomes. Developing both hard and soft skills
in an e-leaning environment enriches students’ learning experience, because they
have an increasingly greater number of opportunities to engage in educational
activities. University courses are more likely to arouse interest, stimulate involve-
ment and lead to satisfactory outcomes when they are developed in environments
structured around pedagogical methodologies based on active learning and col-
laborative achievements (Kotodziejczak et al., 2015).

Problem-based learning results in an increase in complex skills, especially
when it is supported by web tools (Issa et al., 2016). Having the capacity for
versatile interactions, online programmes that target collaborative achievements
allow their users, both teachers and students, to develop more competencies than
traditional ones based on the same subject matter. They can better satisfy the needs,
expectations and learning styles of Generation Z (Beall, 2016). Moreover, they can
enable educators of previous generations to improve their skills to emulate the
majority of their students who have been raised in a technology-rich environment.
Not only do Internet-based tasks provide access to a vast number of up-to-date
resources, but they also make use of different tools and their functionalities, thus
giving plenty of opportunities to increase learning and teaching experiences. Aca-
demics can engage their students in more genuine interactions than those available
in a traditional, face-to-face setting, and they can increase their scope of educa-
tional methods and techniques (Kotodziejczak et. al, 2017; Kemp & Grieve, 2014).

The paper aims to show how to achieve course outcomes, which are a required
element of a syllabus, through creating a project-based environment that can raise
students’ interest and increase their satisfaction, and how to engage both teachers
and students in an active and collaborative development of various competencies.
Furthermore, it attempts to investigate how effectively undergraduates involved
in e-learning tasks can focus on developing hard and soft skills. The presented
hypotheses are supported by survey results, analyses of students’ behaviour during
online activities, follow-up tests and tasks, as well as educators’ opinions presented
in the literature.
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Behaviourism and its Impact on the Wording of Aims,
Objectives and Outcomes

Behaviourism, being one of the most influential learning theories, started in the
first half of the 20th century with research carried out by Edward Thorndike, John
Watson and Ivan Pavlov into changes in animals’ and people’s behaviour which
resulted from them having been subjected to a series of stimuli. Behaviourist scien-
tists discovered that an animal or a child presented for some time with conditional
stimuli associated with unconditional ones responded in the same way to the con-
ditional stimuli even when they were not accompanied by the unconditional ones.
This lasted for a certain period of time and eventually resulted in the “extinction”
of the behaviour. They also noticed a positive role of awards (Thorndike, 1911)
and reinforcers (Skinner, 1938), which strengthened a stimulus-response bond.
According to neo-behaviourists, observable changes in behaviour are not only
caused by conditioning, classical or operant, but also by some elements of cogni-
tion. They perceive personality, motivation and habit to be important reinforcers
(Bishop et al., 2016).

The influence of behaviourism can be seen in how educators understand
learner behaviour inside and outside the classroom (Jordan et al., 2008, pp. 27-31).
Bloom’s taxonomy of learning with its later modifications (Bloom, 1956; Bloom
& Krathwohl, 1956) classifies three domains which show hierarchical sets of be-
haviours. The cognitive domain, which is the most important from the educational
point of view, identifies six levels related to intellectual abilities, showing the
progress from Knowledge — the lowest level — to Evaluation — the highest level,
through Comprehension, Application, Analysis and Synthesis. All these stages
do not have to occur in the educational process, however, in order to enter any of
the higher ones, one has to pass through the previous ones. Self-directed learners
must reach the last one if they want to effectively use their acquired knowledge.

The hierarchy was slightly modified by Anderson and Krathwohl (2001), and
supplemented with a new top level, that is, the level of Creating, which shows that
people are able to create new knowledge after evaluating what they have learnt
so far. The affective domain is used to categorise attitudes. From the lowest level
labelled Receiving, which indicates that first people are aware of a situation, then
through responding, valuing, organising and conceptualising they eventually reach
the highest stage, that of Characterising by Value or Value Concept (Krathwohl et
al., 1964). After passing the last stage, students have the system of values internal-
ised. It enables them to work independently and in teams, and apply the attitudes
and values they hold to problem-solving (Clark, 2004). The third domain, which
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is called the psychomotor, concerns skills. Research into it was started by Bloom,
and later completed by Dave (1975), who suggested the following hierarchical
levels: Imitation, being the lowest one, Manipulation, Precision, Articulation and
Naturalisation, being the highest one. All the stages show how finally, entering
one after another, learners achieve the mastery of skills, and the highest level of
expertise required to construct, design or create new things.

The behaviourist understanding of learner actions expressed in Bloom’s Tax-
onomy is visible in the way course developers prepare tasks. The wording of
instructions shows that they are based on behaviours described in the cognitive
domain. When passing through the first level, i.e. Knowledge, learners preparing,
e.g., infographics, reports, specifications, are asked to define the scope, to outline
the problems found in the literature, to identify the aim and objectives, and to quote
external sources by making references in an appropriate way. In the next parts, they
have to describe the relevant theories, materials, equipment or machinery used, as
well as to show the methods employed. When comparing, contrasting and inter-
preting data and facts in the Results and Findings part, they reach Bloom’s levels
of Comprehension and Application. They need to use the acquired knowledge to
solve problems, examine and measure outcomes, calculate results, classify findings
in tables, and finally illustrate them with graphs. The behaviours found in the last
three stages of the original cognitive domain, i.e., Analysis, Synthesis, Evaluation,
are also visible in the teacher’s recommendations on how to prepare assignments.

The wording of course objectives used by developers of different e-learning
programmes (Heriot-Watt University, 1999) exhibits associations with behaviourist
principles (Mokwa-Tarnowska, 2017a). Objectives are often written in a learner-
centred format which indicates what behaviours students will display after fin-
ishing the course, e.g. “You will be able to use formal English in writing,” “You
will be able to apply coherence and cohesion devices when writing a technical
text,” ““You will be able to make a presentation,” “You will be able to work in an
international team.” Syllabi of e-learning, blended learning and web-enhanced
courses may vary substantially and may depend on various aims and objectives.
They may also be meant for a particular group of undergraduates or postgraduates.
However different they are, they are likely to show behaviourist ideas embodied
in instructional design.

In order to measure learning outcomes, specified by means of course aims
and objectives phrased in a behaviourist way, one can apply formative assessment
(Cowie & Bell, 1999, pp. 101-116; Crooks, 2001), whose purpose is to provide
students with continuous feedback, which helps them increase knowledge and
benefit the most from the course. This form of assessment better encourages and
motivates learners during an online course or module than summative assessment
(Scott, 2003; Atkin et.al, 2005) — it can be treated as positive reinforcement.
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From the behaviourist perspective, feedback referring to underperformance has
to be constructive, it must not be phrased by means of negative words. If a task is
delivered online and supervised by a tutor, formative assessment plays a crucial
role in developing self-directed learning, and in building learners’ self-confidence.
Students can learn how to assess their skills and knowledge, and what to do to
improve their learning experience, which is very important if they are to become
lifelong learners. Positive evaluation of progress and achievements can function
as a highly motivating factor, which contributes to students feeling autonomous
in self-education.

Web 2.0 Tools to Support Language Learning
and Attainment of Learning QOutcomes

There is a variety of Web 2.0 tools to enhance language classes for university
students attending traditional courses (Mokwa-Tarnowska, 2017b). Text based
tools, image based tools, multimodal production tools and collaborative tools can
increase learning experiences. With their various functionalities, they offer dif-
ferent opportunities for teachers who can engage their students and themselves in
interactions that are not available in a traditional, instructivist classroom setting
(Kotodziejczak et al., 2017; Mokwa-Tarnowska et al., 2018). They can stimulate
collaborative learning by doing and help students improve both hard and soft skills.
This, in turn, can result in meeting university course aims and objectives, most
of which in the case of learning languages focus on developing competencies that
enable teamwork in the work context. Presented in a behaviourist format, learn-
ing outcomes that university education is supposed to lead to, refer to knowledge,
skills, and social competence, and are divided into cognitive and behavioural ones
(Austin 2012, pp. 46—47). The former identify what students will know after com-
pleting a course, and the latter what students will be able to do. In the Polish educa-
tion system, learning outcomes are expressed in terms of aims and/or objectives,
with the choice depending on the course. The intended results, when expressed in
Polish, are thus mistakenly understood to be the achieved ones, which is seen in
the choice of words. However, they are only likely to be attained, and the predic-
tion of what will have been reached is stated in the curriculum preparation phase,
and then visible in the course syllabus.

Course aims and objectives that target soft skills are difficult to fulfil, and
employers across the world constantly complain that university graduates are not
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equipped well enough with the competencies that they are looking for (NACE,
2019). Poor soft skills have been reported to be the reason why young workers have
difficulty adapting to a new work environment. Thus, to prepare students for future
challenges in the labour market, universities should change their course curricula to
increasingly focus on the development of various competencies, not only the hard
ones that are obviously of the utmost importance in university education (Mathur,
2017; Rima et al., 2017). By expanding the scope of language classes to include
soft skill-based experiences, educators can create an environment that will allow
them to meet goals far beyond the four fundamental language skills that contribute
to one-to-one and one-to-many communication (Widta, 2019). The verification
criteria chosen to check if students’ achievements fulfil the requirements can refer
both to traditional and online activities, combined to achieve a synergistic effect.
With its tools and their functionalities, synchronous and asynchronous modes and
other affordances, an e-learning environment can help educators ensure that learn-
ing outcomes meet the aims, their own needs and those of their students.

Traditional Language Courses at GUT Enhanced
with Online Tools

The author of this paper uses online components to enhance her students’ learning
opportunities. They supplement traditional classes and focus on English for Spe-
cific Purposes (ESP) and academic English. Their goal is to introduce novelty into
teaching and learning, prepare students for blended programmes and self-directed
learning. They aim to create an environment suitable for the development of dif-
ferent hard and soft skills. Their objectives differ and depend on the subject matter
and skills they target. They range from hard skills such as the writing skill and
the reading skill to soft competencies, e.g. collaborative skills, time management
skills, managerial skills, analytical skills and critical-thinking skills.

The last few years have seen the emergence of different Web 2.0 tools, which
has resulted in a growing interest to use them in university education (Noskova
et al., 2017). Due to their functionalities, they can support the development of
different hard and soft competencies. So far the following tools have been tested
during language courses offered by Gdansk University of Technology (GUT)
to understand how well they can support students of science and engineering:
website creation and data publishing technologies such as the Moodle wiki tool,
ThingLink, mural, quip, easel.ly, infogram and venngage. They have been selected
to support short and long collaborative, project-based tasks.

IJREL.2020.6.2.05 p. 6/21



Online Collaborative Learning to Enhance Educational Outcomes...

Research Design and Implementation

Since October 2016 slightly over 300 students of different GUT’s faculties have
developed online materials using the Web 2.0 tools mentioned above — 260 have
completed questionnaires on their attitudes towards the web-enhanced classes they
have participated in. As many as 180 students participated in longer, i.e., three-
week, online collaborative projects, most of whom, i.e., 161, completed surveys.
An analysis of the answers to selected questions is presented in this paper. It is
supported by findings collected during qualitative research based on observation
and answers to open-ended questions.

In the first semester of the academic year 2016/2017, two groups of students
attended collaborative, web-enhanced classes, first using ThingLink and then
Moodle wiki (Mokwa-Tarnowska, 2017¢c). The students produced a multimedia
poster in the first project, later presented in class as a springboard for discussion.
The second project involved compiling specifications of an apparatus or equipment
invented by the students themselves to be advertised in class. Both one-week tasks
entailed shifting control over the learning process to the participants. Their experi-
ence showed that one-week projects cannot effectively target the development of
collaborative skills through online activities because students meet at an English
class in a traditional classroom setting once a week and attend faculty lectures and
seminars every day. Thus, they can discuss their duties during face-to-face meet-
ings. Moreover, one-week projects resemble typical homework that can be done
by a group of people on one computer.

Since the second semester of the academic year 2017/2018 longer, usually
three-week projects have been carried out to enhance English classes. They require
a substantial amount of involvement and effort — they are more intensive than the
previously assigned online and traditional ones. With more duties, students are
likely to work online on their own at intervals, and not together doing everything
in one sitting in front of one computer. In the first phase of the research, the col-
laborative tools the students were asked to choose were mural, quip, and easel.ly,
to be followed in the second phase by infogram and venngage, which target the
collaborative creation of infographics in particular — all of which were easy to use
for technically-mined undergraduates.

Research Questions and Methods

The qualitative and quantitative research into the nature of web-enhanced
language classes at GUT and their impact on an increase in student competencies,
both hard and soft ones, was initiated four years ago. Students’ opinions and mo-
tivations shown in comments presented in class as well as answers to open-ended
questions have helped to uncover some trends to be further tested in the next
research phases. Two basic tools have been used so far to produce a qualitative
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analysis: direct observation and group discussions. The quantitative research in

each phase involved a paper survey. The research questions targeted in the second

phase were as follows:

— What are the students’ attitudes to online collaborative work during longer
projects?

— How effective can online collaborative work which enhances traditional classes
be in terms of learning outcomes?

— How can an online environment created to enhance traditional classes help
develop hard and soft skills?

— How does an online environment affect learning outcomes?

It can be assumed that the composition of each study group was homogeneous
with respect to many factors: age, intellectual capacity, interest in science and engi-
neering, undergraduate course participation and B2—C1 level of English according
to the Common European Framework of Reference for Languages. The only major
difference was that both first-year and second-year students participated in the
survey, which could have had an impact on their perception of collaborative work.
It might be easier for second years as they are better acquainted with university
requirements, have more experience related to working in teams, which is required
in many subjects usually taught at a later stage, and they better know each other.
Moreover, students of the third and fourth semesters of an English course usually
have more experience in doing ESP tasks, including online ones. Thus, they are
likely to find them easier. The data collected during the research are presented as
medians, mean values or percentage, as appropriate. The comparison of groups
(categorical data) was analysed with the %2 test. All the results were considered
significant at p<0.05. The statistical analyses were performed with STATISTICA
12.0 (StatSoft Inc.)

Quantitative research — Results and Discussion

The survey targeted the students who had participated in longer online projects,
usually of 3-week duration. The respondents who participated in the projects in
the second semester of the academic year 2017/2018 used mural, quip and ea-
sel.ly, their number amounted to 72, out of whom 61 completed questionnaires
(17 students of Mechanical Engineering, 18 students of Telecommunication and
Electronics, both groups in the first year of their English course, and 26 students
of Automation and Robotics, and Medical Engineering in the second year of
their English programme). Data from answers to two questions are presented in
figures 5 and 6.

The cohort doing infographics in the second semester 2018/2019, using info-
gram and venngage, consisted of 125 students, of whom 100 completed question-
naires (14 Physics and Maths students, 16 Mechanical Engineering students, 13
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Civil Engineering students and 23 Architecture students in the first year of their
English course, as well as 17 Civil Engineering students and 17 Architecture stu-
dents in the second year of their English course).

Most of the students who participated in the latest phase of the research, in the
academic year 2018/2019, stated that the task allowed them to improve their data
analysis skills (Figure 1). More than half of the students attending the first year
of a two years’ course of English were satisfied with their progress and rated it
as good or acceptable (students of Physics and Mathematics: 92.85%, students of
Mechanics: 75%, students of Civil Engineering 1: 61.54%, students of Architecture
1: 86.96%). The students in year two of their English course assessed their data
analysis skills in a similar way (students of Civil Engineering 2: 64.7%, students
of Architecture 2: 94.12%). The Architecture students’ positive opinions may have
resulted from being accustomed to analysing visual data, and from having had to
develop a spatial imagination over the years, instrumental in architectural design.
The most dissatisfied students were those of year one from Mechanical and Civil
Engineering faculties, 18.75% and 15.38% respectively, for whom this was a new
experience.

The students were asked to assess their contribution to the teamwork (Fig-
ure 2). A majority contributed substantially but there were a number of students
who had not put enough effort into the task. Over half of the first year students
in Civil Engineering considered their contribution to be substantial. All the other
students who chose the same answer ranged between 30.43% and 47.07%. In three
groups, there were students who made no contribution (12.5% of the students
of Mechanics, 7.69% of the students of Civil engineering 1 and 11.76% of Civil
Engineering 2) — they did not provide any explanation why they were inactive.
When asked in class about the work all the team members had done, no student
complained about their classmates being unwilling to participate in the project
or not providing any support.

The students’ perception of an increase in their language skills was also ad-
dressed in the survey (Figure 3). A substantial number of the respondents regarded
their hard competencies as better after the task completion. They learnt new
vocabulary and practiced writing IELTS style descriptions they had not attempted
before. Thus, it is not surprising that a large proportion of the students noticed
an improvement in their language skills. The participants who had not contrib-
uted to the projects stated that the task had not added to their competence — there
is a consistency in understanding a correlation between work effort and involve-
ment and skill improvement. However, the number of negative answers was signi-
ficantly higher, which means that also some of the students who stated that they
had contributed to the overall result were dissatisfied with their language skills
(6.25% of the students of Mechanical Engineering, 15.38% of Civil Engineering
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ASSESS YOUR OWN CONTRIBUTION TO THE TEAM.

Al A3
HPh&M 35.71% 21.43% 21.43%
® Mech 37.50% 6.25% 25.00%
CE1 61.54% 30.77% 0.00%
CE2 41.18% 29.41% 17.65%
W Archl 30.43% 26.09% 39.13%
W Arch2 47.06% 11.76% 29.41%

Figure 2. Contribution to team work.

Note: Al. My contribution was substantial. A2. [ worked a lot but I should have done more. A3. My
contribution was average but other team members made no complaints about it. A4. I did what
I was assigned to do but other team members were not satisfied with my contribution. AS. I did too
little and other team members were dissatisfied with my contribution. A6. I did nothing. A7. I have no
opinion.

1, 11.77% of Civil Engineering 2, 8.7% of Architecture 1 (plus 21.74% of those
undecided)).

Figure 4 shows the respondents’ opinions regarding online collaborative tasks
being a part of university curriculum. Over half of the students in every group
stated that traditional language classes should be supplemented with teamwork
carried out in an e-learning environment (64.28% of Physics and Mathematics
students, 56.25% of Mechanics students, 76.92% of Civil Engineering 1 students,
52.94% of Civil Engineering 2 students, 86.96% of Architecture 1 students, 94.12%
of Architecture 2 students). It seems that if students are accustomed to working
in teams in a classroom setting, like students of Architecture, they are more in-
clined towards online efforts as well. It must be emphasised that one third of the
students of Physics and Mathematics, the students of Mechanical Engineering and
the students of Civil Engineering in year 2 would not like to learn in an active
collaborative environment.
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THE ONLINE INFOGRAPHIC TASK ALLOWED ME

TO INCREASE MY LANGUAGE SKILLS

EPh&M ®mMech ®mCEl mCE2 mArchl mArch2
STRONGLY AGREE AGREE DISAGREE STRONGLY DISAGREE UNDECIDED

Figure 3. Increase in language skills.
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LANGUAGE CLASSES FOR UNIVERSITY STUDENTS SHOULD INCLUDE ONLINE
COLLABORATIVE TASKS.

®WPh&M W Mech WCEl ™CE2 WArchl ®Arch2

47.83%
47.06%
47.06%

ES
Q
b1
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Figure 4. Willingness to participate in online collaborative language classes.
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28.57%
29.41%
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Not only the respondents who participated in the data visualisation tasks but
also the ones who were involved in developing interactive posters in the previous
stage of the research noticed an increase in their soft skills, namely in the collabo-
rative one. Figure 5 shows the data collected in two phases of the research — the lat-
est one in which the students made infographics and the previous one that focused
on presenting critically analysed data and specifications. A statistical comparison
of the two groups shows that more than half the students appreciated being engaged
in online teamwork — the mean in the data visualisation group and in the interactive
poster one equals 78.02% and 63.09% respectively, with the medians being 76.7%
and 55.56%. There is a statistically significant difference between the responses
in both groups (p=0.039, p<0.05). However, if there were more respondents in the
second group (61 students completed the questionnaire) than in the first one (100
students), an analysis could show no statistically significant difference.

THE ONLINE PROJECT HELPED ME INCREASE COLLABORATIVE SKILLS

~

53.85%

41.18%

31.25%

21.74%
21.74%

I 23.57%
I 31.25%

I 16.67%
0.00%

)
3
e
o

%
&
w
e

Strongly Agres Agree Disagree Strongly Disagree Undecided

mPh&M 28.57% 64.29% 7.14% 0.00% 0.00%
m Mech 31.25% 31.25% 18.75% 6.25% 12.50%
mCEL 23.08% 53.85% 15.38% 7.69% 0.00%
mCE2 35.29% 41.18% 17.65% 0.00% 5.88%
m Archl 21.74% 43.48% 8.70% 4.35% 21.74%

Arch2 41.18% 52.94% 0.00% 0.00% 5.88%
m Mech IP 5.88% 47.06% 23.53% 11.76% 11.76%
mTele IP 27.78% 27.78% 22.22% 16.67% 5.55%
W AR&ME IP 26.92% 53.85% 7.69% 0.00% 11.54%

Figure 5. Impact of online projects on collaborative skills.
The respondents used different tools, which might have affected their experi-

ences. All of them were easy to use, free and did not require any technologically
advanced knowledge. However, those which were applied to create infographics
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— infogram and venngage — had more functionalities and their affordances were
more varied and sophisticated. The respondents had also a wide range of templates
to choose from, so they were supported pre-emptively by the tool’s authors. The
mural, quip, easel.ly tools do not provide users with so many possibilities to create
advanced projects as the ones used to build infographics.

As can be seen in Figure 6, no matter which tool was applied and then evalu-
ated, every one contributed to the development of collaborative skills from the
point of view of the respondents. A majority of the students regarded the tool
they had chosen as suitable for online teamwork (92.86 of Physics and Maths
students,

THE ONLINE TOOL | USED IS SUITABLE FOR COLLABORATIVE PROJECTS

@

=)
S
=]
& o
<
) )
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@ ® R
£ 3 n
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“ ~
e

53.85%
52.94%

41.18%

35.29%

3
3

0.00%

0.00%
I 12.50%

0.00%
. 5.38%
I 21.74%

5.88%

I 35.29%

I 283.57%

I 2174
I 16.67%

Strongly Agre: Agree Disagree Strongly Disagree Undecided

B Ph&M 28.57% 64.29% 7.14% 0.00% 0.00%
H Mech 31.25% 31.25% 18.75% 6.25% 12.50%
mCE1 23.08% 53.85% 15.38% 7.69% 0.00%
ECE2 35.29% 41.18% 17.65% 0.00% 5.88%
W Archl 21.74% 43.48% 8.70% 4.35% 21.74%

Arch2 41.18% 52.94% 0.00% 0.00% 5.88%
W Mech IP 23.53% 35.29% 5.88% 0.00% 35.29%
mTele IP 50.00% 16.67% 16.67% 5.55% 11.11%
m AR&ME IP 46.15% 38.46% 15.38% 0.00% 0.00%

Figure 6. Suitability of online tools for collaborative projects.

62.5% of Mechanics students, 76.93% of Civil Engineering 1 students, 76.47% of
Civil Engineering 2 students, 65.22% of Architecture 1 students, 94.12% of Archi-
tecture 2 students vs. 58.82% of Mechanics students, 46.67% of Telecommunica-
tion students, 84.61% of Automatics, Robotics and Medical Engineering students).
The mean values for both groups are 78.02% (median for 100 participants equals
76.7%) and 63.37% (median for 61 participants equals 58.82%).
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The first research phase showed that there was a significant correlation be-
tween the students’ evaluation of the wiki tool, which has only basic functionali-
ties, and soft skills development (p<0.05) — the higher the respondents rated the
Moodle tool, the better they evaluated an increase in their collaborative skills
(Mokwa-Tarnowska et al., 2018, p. 459) The comparison of the answers given
by the two groups, of which each worked with different tools, the first one with
more advanced than the second one, shows that all the tools can be used to de-
liver collaborative projects but there is no correlation between the complexity and
sophistication of the tool and an increase in collaborative skills. Like in the pre-
vious comparative analysis across groups based on data in Figure 5, the result
is considered statistically significant (p=0.044, p<0.05). However, the p-value is
near the significance threshold of 0.05, so tests on a larger sample size must be
repeated.

Conclusions

The qualitative research based on the observation of students’ behaviour in class
during project discussions, in-class presentations of the infographics and posters
created during online collaboration, as well as answers to closed-ended questions
with “other (specify)” responses and open-ended questions has revealed that the
students enjoyed online collaborative work because it was conducted in an e-
learning environment (dos Reis et al., 2018, p. 12), which was a new experience for
most of them. The majority noticed an improvement in their hard competencies.

The productions that the students submitted for formative assessment included
well-contextualised vocabulary and adequate grammar structures, as well as
showed innovative solutions, particularly seen in the specifications in interactive
posters. Thus, the work they had done added to an increase in the knowledge of
different issues related to their specialisms. Additionally, they increased language
fluency in the range of choice of lexis and grammar used in academic English,
appropriateness of discourse, as well as digital literacy, which appear in national
curricula and are needed for academic success and future work challenges.

The learning outcomes were particularly satisfactory in terms of the writing
skill development, which was seen in follow-up paper-based tests. The average
score was higher by 15% compared to the one in the tests that covered the same
range of material, which were introduced in a traditional classroom setting and
practiced during coursebook-based activities. The evidence comes from the latest
phase of the research in which the students were asked to produce infographics
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and write a description of a graph or a table based on the work. Thus, an online,
active and student-centred environment had a more profound impact on an increase
in the ability to use specialist vocabulary than traditional classroom teaching,
which is more instructionist and much less interactive. This way of engaging
students helped them to achieve the learning outcomes structured around com-
munication in an academic environment and in the workplace, as described in
the GUT’s undergraduate course curriculum for all courses taught across the
university.

They also had a chance to practice and increase different soft skills, such as
analytical and critical thinking ones, as they were engaged in a critical analysis
of data when working with authentic materials (Kotodziejczak et al., 2017). This
is in line with the wording of another course outcome, central to TUG’s language
course curriculum, which states that during a first degree course, students are able
to obtain and process information related to their field of study and an academic
environment in a foreign language (Mokwa-Tarnowska et al., 2018). A positive
attitude expressed by more than two thirds of the respondents results from their
understanding of the possibilities of the online learning environment they used.
They were involved in analysing data collected in Internet research and critical
discussion. This, in turn, also led to their increased media literacy skills, as the
majority of the data they studied came from films, documentaries, interactive
poster presentations and infographics.

Both the qualitative and quantitative research, based on the observation of
the students’ behaviour during all project stages and their answers to the survey
questions, prove that a web-enhanced academic English course should include
online collaborative learning to satisfy various needs, including the authorities’
needs related to outcomes.

It is also worth stressing that the students lacked sufficient practice as far as
collaboration was concerned, some of them asked to be allowed to work individu-
ally at the commencement of their project. The reason they gave was that they did
not like working in groups. They found it difficult to get along with others. This
reveals that collaborative activities, including online ones, should be included in
the syllabus of each university course. The presented research shows that educa-
tional programmes supplemented by web-based tasks, online group assignments
in particular, may stimulate better engagement in course activities (Woo et al.,
2007). They encourage students to explore up-to-date topics related to their study
area, and motivate them to develop various hard and soft skills.

The participants of the projects improved their collaborative, analytical and
critical thinking competencies and the writing skill in particular. It can also be
assumed that the survey itself helped the students develop their reflective skills.
After analysing their performance and responding to the questions, their meta-
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awareness of the learning process increased, which should result in them being
able to better self-direct their education in the future. The instructional design of
the language courses they attended contributed to meeting the learning outcomes,
central to the mission of the university.

Final Remarks

By participating in online collaborative language tasks, students can learn how
to overcome different problems they may face in the future when working both
in national and international teams, which is what students are expected to learn
in a modern university course, and which is difficult to achieve in a traditional
monolingual classroom, where there is a lack of genuine interactions and students
feel forced to participate in artificially induced activities. With its affordances,
a web-enhanced setting creates more opportunities for the development of ad-
equate knowledge and soft skills. Its complex and versatile nature allows educators
to address the students’ expectations more explicitly and directly, and helps them
achieve learning outcomes structured around key curricular concepts: creativity,
communication, teamwork, media literacy and digital competencies.
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Zadania grupowe online wzmacniajace efekty uczenia si¢
na zajeciach z jezyka angielskiego

Streszczenie

Istnieje wiele typow zaje¢ e-learningowych, blended learningowych i wspomaganych kom-
ponentami online. W zalezno$ci od nauczanych przedmiotow, kierunku i stopnia studiéw, maja
one zaspakajaé zréznicowane cele glowne i szczegétowe zapisane w sylabusach. Bez wzgledu na
zatozenia konstrukeyjne, w kazdym kursie internetowym lub wspomaganym narz¢dziami online
wida¢ inspiracje ideami behawiorystycznym. Maja one duzy wplyw na sposob formutowania ce-
16w i jezyk instrukeji, a w szczegolnosci na konceptualizacj¢ efektow uczenia si¢. Widoczne jest
to rowniez w zapisach dotyczacych tradycyjnych zaje¢ prowadzonych w sali wyktadowej, semina-
ryjnej i laboratorium. Wykorzystanie licznych narzedzi online, oferujacych réznorodne funkcjo-
nalnosci, przyczynia si¢ do znacznego zwigkszenia mozliwosci interakcyjnych, niedostgpnych w
tradycyjnym, instrukcjonistycznym $rodowisku uczenia si¢ i nauczania. Zajecia z jezyka angiel-
skiego przeznaczone dla studentéw szkot wyzszych, wykorzystujace komponenty e-learningowe,
moga stymulowac do nauki poprzez aktywnosci skutkujace rozwojem wielu umiejetnosci potrzeb-
nych w przysztej pracy — kompetencji zarowno twardych, jak i migkkich. Dzigki wykorzystaniu na-
rzedzi online do prowadzenia projektow grupowych mozna stworzy¢ bardziej autentyczne $rodo-
wisko edukacyjne, przypominajace sytuacje majace miejsce w zyciu codziennym i zawodowym.
Utatwi ono studentom osiagni¢cie zapisanych w sylabusach kurséw jezykowych efektow uczenia
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sig, ukierunkowanych na nabycie przez nich umieje¢tnosci komunikacji, pracy zespotowej, korzy-
stania z mediéw oraz na rozwinigcie kompetencji jezykowych. W niniejszym artykule zaprezen-
towano wyniki badan nad efektywnoscia nauczania online, w ktoérych poddano analizie opinie
studentow Politechniki Gdanskiej wyrazone w ankietach przeprowadzonych w latach 2017-2019.

Stowa kluczowe: uczenie si¢ jezyka angielskiego w szkole wyzszej, narzedzia online, umie-
jetnosci twarde i migkkie, e-learning, projekty zespotowe

NBona MokBa-TapHoBcka

CoBMecTHOe OHJIAH-00yYeHuUe U1 YIyqlIeHH s pPe3yJbTaToB 00y4YeHnst
HA Kypcax aHIVIMACKOro A3bIKa

AHHOTANUSA

PaznuuHble LENU U 3a/1a4d IPOrPAMMBbI 3JICKTPOHHOIO 00YYEHHSI, CMEIIAHHOTO 00YYCHHS
U BeO-KypCOB, KOTOPBIC MPEIHA3HAYCHBI [JIs ONPEACICHHBIX IPYIII CTYICHTOB WIIH aCIIHPAHTOB,
MOT'YT CYLIECTBEHHO pa3inyarhesi. Kakumu Obl pa3HBIMHM OHH HU OBLIH, OHH MOTYT JGMOHCTpH-
poBaTh OMXEBHOPHCTCKHE UJICH, BOILIOLICHHbBIC B y4eOHOM Iu3aiiHe. MHOXECTBO OHJIAH-HHC-
TPYMEHTOB (TEKCTOBBIX, I'PaUUECKUX, MYJIbTHUMOAAIBHBIX U COBMECTHBIX) MOT'YT YJIyYIIHTh
y4eOHBII OIBIT yYauuxcs, HOCKOJIbKY O(roaaps UM mpeaiaraloTcss BO3SMOKHOCTH sl B3au-
MOJICHCTBHSI, HEJJOCTYHBIC B TPAIUIIMOHHOM, HHCTPYKTHBHCTCKONW KOHIEIIHH Kiacce. Takum
00pa3oM, YHHBEPCUTETCKHI SI3BIKOBOM KYpC ¢ BeO-KOMIIOHEHTaMH TIpeiaracT 6oiee yHHBEPCallb-
HBIE BO3MOXHOCTH O00yUCHHS, 4eM OYHBIC 3aHSATHS, YTO MOKET IIPHBECTH K TOMY, YTO CTYACHTHI
CTaHyT 00JIee KOMIIETCHTHBIMH M KOHKYPEHTOCIIOCOOHBIMH COTPYAHUKAMHU B OJIMIKaHIINE TOIBIL.
Hcnonb3ys onnaiiH-uHCTpYMeHThI, Takue kak ThingLink, ppecku, myTku, easel.ly, maporpammbr
1uIs cOopa M KPUTHYECKOr0 aHaIu3a JaHHbBIX, OHH y4aTcs T0-HOBOMY, B Oosiee peasbHoil cpere.
Taxkoii croco0 3aaHra)knpoBaHus CTYACHTOB [IOMOTaeT UM JIOCTHYb PE3YJIBTATOB 00y UYCHHSI, OCHO-
BaHHBIX Ha OOIICHUH, KOMaH/IHOIH paboTe, MEMAarpaMOTHOCTH H SI3bIKOBBIX HABBIKAX. DTH HJICH
MOATBEPXKIAIOTCSI MHEHHSIMHU M OTHOLIICHUEM CTY/ICHTOB, BBIPAXKCHHBIMHU B ONPOCAX, IIPOBEACHHBIX
B ['manbcKkOM TexHOMornyeckom yHuBepcurere B 20172019 romax.

KnrwoueBbie cianoBa: U3YYCHUC SI3bIKOB 4E€PE3 I/IHTCpHeT, OHHaﬁH-HHCprMeHTBI, TBEPABIC
" MATKHC HaBbIKH, SJICKTPOHHOC 06y‘{€HI/Ie, YHUBCPCUTETCKOC 06pa3OBaHI/Ie, COBMECTHBIHN HIPOEKT
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Online Collaborative Learning to Enhance Educational Outcomes...
Iwona Mokwa-Tarnowska

Aprendizaje colaborativo en linea para mejorar los resultados educativos
de los cursos de idioma inglés

Resumen

Con varios propositos y objetivos, los programas de aprendizaje en linea, el aprendizaje com-
binado y los cursos mejorados por la web destinados a un grupo particular de estudiantes univer-
sitarios o posgraduados pueden variar sustancialmente. Por diferentes que sean, es probable que
muestren ideas conductistas incorporadas en el disefio instruccional. Una plétora de herramientas
en linea (basadas en texto, basadas en imagenes, produccion multimodal y colaborativas) pueden
aumentar las experiencias de aprendizaje de los estudiantes, ya que ofrecen oportunidades para
interacciones que no estan disponibles en un aula instructivista tradicional. Por lo tanto, un curso
universitario de idiomas con componentes mejorados en la web ofrece opciones de aprendizaje
mas versatiles que las clases presenciales, lo que puede hacer que los estudiantes se conviertan en
trabajadores mas competentes y competitivos en los proximos afos. Al utilizar herramientas en linea
como ThingLink, mural, quip, easel.ly, infogram para recopilar y analizar datos de manera critica,
aprenden de una manera nueva y activa, en un entorno mas genuino. Esta forma de involucrar a los
estudiantes les ayuda a lograr resultados de aprendizaje estructurados en torno a la comunicacion,
el trabajo en equipo, la alfabetizacion mediatica y las habilidades lingiiisticas. Estas ideas estan
respaldadas por las opiniones y actitudes de los estudiantes expresadas en las encuestas realizadas
en la Universidad Tecnologica de Gdansk en los afios 2017-2019.

Palabras clave: aprendizaje de idiomas mejorado por la web, herramientas en linea, habili-
dades duras y blandas, e-learning, educacion universitaria, proyecto colaborativo
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Application of Computer Mathematical Tools
in University Training of Computer Science
and Mathematics Pre-service Teachers

Abstract

The requirements for the training of mathematics and computer science teachers to
use specialized mathematical software in professional activities are substantiated
in the article. Among them: the ability to creatively choose the forms and meth-
ods of teaching for the use of specialized software; ability to find non-standard or
creative mathematical problems; ability to make an informed choice of specialized
software; ability to see possible ways to check the result obtained by the pupil; the
ability to eliminate common mistakes when pupils use computer tools, etc. The
specialized mathematical software, which is used today in mathematical training
of mathematics and computer science teachers in Ukraine, has been specified.
The specialized mathematical software which is used today for teaching math-
ematics in schools of Ukraine is given. The analysis of computer tools used by
the teacher in the most common mathematical software is carried out. The most
urgent problems faced by mathematics teachers in their professional activities are
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Olena Semenikhina, Volodymyr Proshkin, Olha Naboka

highlighted. The experiment with ninth-grade pupils proved the positive impact
of using dynamic geometry software and appropriate mathematical tools on the
level of pupils’ mathematical training, which is reason to talk about the importance
of computer science and mathematics pre-service teacher training to involve such
tools in professional activities. Prospects for further research in the direction of
developing methods for using computer mathematical tools in a research-based
learning environment are presented.

Keywords: computer mathematical tools; dynamic geometry software; com-
puter algebra system; pre-service teacher of mathematics; pre-service teacher of
computer science; university education

The professionalism of a modern teacher of computer science and mathematics
is not only their competence in various fields of mathematical knowledge and
computer science, their high qualifications, which are the key to successful work.
Teachers of computer science and mathematics are required not only to use tra-
ditional forms and methods of education but also innovative ones, related in par-
ticular to digital technologies. Considering that a significant content of education
at the University of computer science and mathematics teachers is occupied by
mathematical disciplines, the problem of training teachers for the use of special-
ized software deserves attention. In our opinion, this problem can be considered
along the following lines:
o clarification of specialized software for mathematics, which is now used in
mathematical training of computer science and math teachers;
o finding out the problems faced by math teachers in their professional activities,
even if they are familiar with specialized mathematical software;
o clarification of the list of knowledge and skills required by computer science
and math teachers for use in professional activities of specialized mathematical
orientation Program Soft.

Literature Review

Analysis of scientific publications in the field of mathematics gives grounds to
talk about the use of certain types of specialized software: computer algebra
systems (CAS) and dynamic geometry software (DGS). The former include such
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programs as Maple, Mathematica, Maxima, and others, the latter — GSP (The
Geometer’s Sketchpad), GeoGebra, GRAN, DG, and others. Among the first type
of programs, there are none offered by Ukrainian developers, which is explained
by objective circumstances of lack of sufficient funding for such projects. Among
the second type of programs, we note the Ukrainian GRAN and DG, which were
once recommended for use in Ukrainian schools, but also stopped improving due
to lack of funds.

Analysis of scientific and methodological publications on the specialized
software use in the field of mathematics gives grounds to talk about the active
use of the second type programs (DGS). Thus, Semenikhina and Drushlyak de-
scribed some aspects of such programs use in the schools of Ukraine (Semenikhina
& Drushlyak, 2015). Henseruk characterized the professional competence of
a teacher, where the component is digital competence, which, among other things,
involves the teacher’s ability to use specialized software (Henseruk, 2019).

Stols and Kriek examine the influence of mathematics teachers’ beliefs on
their intended and actual usage of dynamic mathematics software in their class-
rooms. The theory of planned behavior, the technology acceptance model, and
the innovation diffusion theory was used to examine the influence of teachers’
attitudes, subjective norms, and perceived behavioral control on their intention
to use dynamic mathematics software in their classrooms (Stols & Kriek, 2011).
Hohenwarter and Preiner describe a study aimed to identify the most common
impediments related to the introduction of an open-source mathematical software
package GeoGebra. The study identified the challenges participants face during
workshops and evaluated the difficulty levels of GeoGebra tools (Hohenwarter &
Preiner, 2007). Saha, Ayub, Tarmizi investigated the peculiarities of using Geo-
Gebra in the learning of coordinate geometry among students classified as high
visual-spatial ability students and low visual-spatial ability students. The results
of the study show that the use of GeoGebra enhanced the students’ performance
in learning coordinate geometry (Saha, Ayub & Tarmizi, 2010). Similar positive
results were obtained in the study of Zengin, Furkan, Kutluca, which determined
the effects of dynamic mathematics software GeoGebra on student achievement
in the teaching of trigonometry (Zengin, Furkan & Kutluca, 2012).

Botana, Hohenwarter, Yanichich and others identified a number of GeoGebra
features (integration of computer algebra, dynamic geometry, spreadsheet, etc.),
that allow student experiments, in particular, in the context of proving theorems
(Botana, Hohenwarter, Yanichich, et al. 2015). Dubrovskyi substantiated the basic
principles of using the program Mathematical Constructor (Dubrovskyi, 2016).
Morozova and Myroshkina presented methodological principles of work with the
program Living Mathematics, which is a Russian equivalent of GSP (Morozova
& Myroshkina, 2013).
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Also noteworthy are studies on innovative teaching methods, in particular
mathematics and computer science. Let us turn to the work “Innovative Pedagogi-
cal Methods in the Digital Era,” which presents the following methods: Blended
Learning, Flipped Learning, Problem Based Learning, Inquiry Based Learning
(Dziabenko, 2020).

At the same time, our analysis of the scientific literature allowed us to establish
that the issue of training pre-service teachers of mathematics and computer sci-
ence to use specialized mathematical software in professional activities remains
insufficiently researched. The development of software and its constant updating
determine the new requirements for mathematics and computer science teachers’
knowledge and skills in the field of using specialized Program Soft, the develop-
ment of mathematical competence through e-learning, which is emphasized in the
study of Heba, Kapounova, Smyrnova-Trybulska (Heba, Kapounova & Smyrnova-
Trybulska, 2014).

The Aim of the Article

The aim of the article is to determine the requirements for the training of math

and computer science teachers to use specialized mathematical software in profes-

sional activities.
The goal led to the solution of several tasks:

1) clarification of specialized mathematical software, which is currently used in
mathematical training of math and computer science teachers in Ukraine;

2) clarification of specialized mathematics software, which is currently used for
teaching mathematics in schools of Ukraine;

3) analysis of computer tools used by teachers in the most common mathematical
software;

4) clarification of the problems faced by mathematics teachers in their profes-
sional activities;

5) clarification of the list of knowledge and skills required for mathematics and
computer science teachers to use specialized mathematical software in profes-
sional activities.
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Methodology of Research

To solve the first and second tasks, a survey was used, which consisted in the
study of answers to the questions: “What mathematical software is used in teach-
ing the following disciplines: mathematical analysis, linear algebra, analytical
geometry, projective geometry, differential equations, differential geometry and
topology, mathematical modeling, linear programming, group theory, probability
theory and mathematical statistics, complex analysis, teaching methods”; “What
mathematical software is used in teaching algebra and the beginnings of analysis,
plane geometry, stereometry.”

The sample for the first task consisted of 13 lecturers who had the experience
of teaching a given discipline for at least five years, and numbered by discipline:
mathematical analysis — 11, linear algebra — seven, analytical geometry — five,
projective geometry — three, differential equations — 11, differential geometry and
topology — three, mathematical modeling — four, linear programming — five, group
theory — three, probability theory and mathematical statistics — three, complex
analysis — five, teaching methods — three.

The sample for the second task was 73 teachers who had the experience of
teaching senior classes for at least three years. Based on the results of first and sec-
ond tasks, the most popular software type was selected. For this type, the analysis
of available computer tools was carried out and the list of the most popular ones
in the work of mathematics and computer science teachers was compiled.

To solve the fourth task, an expert survey was conducted: “Specify the prob-
lems faced by teachers of mathematics and computer science when using spe-
cialized mathematical software.” The experts were teachers-methodologists and
teachers of the highest category with a total number of five people.

The consistency of experts’ opinions was assessed by the Kendall concord-
ance coefficient. According to the results of the examination, the concordance
coefficient W was determined by the formula:

1270 4% AL
- = _ L 3
e ,d}- __SJ'__TJ’SJ'_ ;’QIR T. = Z:zl(t:—tzj

m=(;-zﬂ—u}—;-nEE’;. T; et

W =

R, —rank, assisted by the i expert to the j problem;

m — the number of experts, n — the number of problems;
[ — the number of the same (related) ranks groups;

T’ — the number of related ranks in each group.

If the value of the concordance coefficients is close to 1, then obtained data
indicate a high degree of experts’ agreement.
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The fifth task was solved by systematizing and summarizing the results of
previous tasks.

The work was performed within the scope of scientific topics: “Theoretical
and practical aspects of the use of mathematical methods and information tech-
nology in education and science” (registration number 0116U004625) Department
of Computer Science and Mathematics, Borys Grinchenko Kyiv Univer-
sity and “Use of information technology in education” (registration number
Ne 0111U005734) Department of Computer Science, Makarenko Sumy State Peda-
gogical University.

Results of Research

The results of task 1 are summarized in Table 1. It is worth noting that each re-
spondent could indicate any number of the proposed software.

Table 1.

The results of the lecturers survey (%)
2 2z 5 § 8 ¢ £
5 : g 5 £ E E > ¢ £8
o s 6 o©6 = 9 2 E 8 = ©f
© 5 o 0 o} ) @ c 22 £ 9 Eg
°Q o) o O = i) > O S & 50
© 2 @ o = = ® o OB = < s
£ T o = c c € s £ Z 3 $&
Qo 5 = 3 o o @ 5 2 ® & 93
= @ ©® © £ & £ o 3 8 & =£E
© € c £ £ £ @ £ = 2 o 25
= 4 < o e [a) = J O o O =0

Maple 0.18 0.14 018 0.33 0.25 0.2

Mathematica

Maxima 0.27 0.29 0.27 0.2

R 0.09 0.43 0.09

Mathlab 045 029 04 0.45 0.33

Geogebra 0.6 0.33 0.25 0.33 0.66

Mathkit 0.66

GSP 0.33

other 0.33
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According to the results of the survey, there are specific reasons to talk about
the popularity of the first type of specialized mathematical software: Maple,
Maxima, Mathlab, as well as program of the second type. The reasons are, as fol-
lows: the choice of Maple powerful tools, a wide range of tasks that the program
helps to solve; the choice of Maxima by free distribution and sufficiently powerful
tools for solving mathematical problems of the university course of mathematics
for teachers; Mathlab’s choice of toolkit power and significant prevalence among
universities; Geogebra’s choice of free distribution, specificity and constant updat-
ing of tools, which allows expanding the range of mathematical problems.

It should be noted that as the result of the training, mathematics and computer
science teachers will be familiar with the mentioned programs and will be able to
solve a range of mathematical problems based on their tools. The results of task 2
are presented in Table 2.

Table 2.
The results of teachers survey (%)

Algebra and the beginnings Plane geometry Stereometry

of analysis
Maple 0.11
Mathematica
Maxima 0.11
R
Mathlab
Geogebra 0.73 0.73 0.82
Mathkit 0.62 0.62
GSP 0.25 0.55
Cabri 0.07 0.07
Gran 0.44 0.44 0.44
DG 0.3
other

According to the results of the survey, the second type of software is popular
in teaching mathematics at school, with Geogebra and Mathkit being the most
popular, followed by Gran. We explain this by their free distribution, convenient
and clear interface, as well as sufficient tools for solving school problems. Also,
the use of Geogebra and Mathkit tools is often provided by educational programs
for pre-service teachers of mathematics and computer science, in particular when
studying teaching methods — this could be another reason for their popularity in
teacher work.
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Note that a survey of a similar kind was conducted by us in 2014, so the results
were expected (Semenikhina & Drushlyak, 2015).
According to the results of the surveys, the most common in the educational

and professional activities of mathematics and computer science teachers are the

second type of software — programs Geogebra and Mathkit.
We will now discuss the results of task 3. In accordance with the results of the

analysis of computer tools for dynamic mathematics, a list was created (Table 3).

Table 3.
Computer tools embedded in the DGS
(2]
Q
©
o £
w 2 8.
Tool available from the panel or menu O & B ®L
O o Qo o
~ Q Qa ® © © = ES3
AN ™ — — (O] O] o O5
c c ¢ 5§ 5§ ¥ B ¢ £o
o 8 8 & § § 3 & 5 B 5
o o 0o 0o o o 0o O O =0
1 2 3 4 5 6 7 8 9 10 M
1. Calculator + o+ o+ o+ - -+ o+ o+ +
2. Construction of a point, line, ray, + -+ -+ o+ o+ o+ o+ o+
segment, circle
3. Construction of the middle of the + - + - + + + + o+ +
segment, bisector
4. Construction of an arc + - + -+ o+ o+ o+ o+ +
5. Construction of a sector, segment - - - - + - + + - +
6. Construction of a perpendicularor + - + - + + + + + +
parallel line
7. Division of a segmentor angleinto - - - - + - - — - 4
parts
8. Determination of length, angle, + - + 4+ o+ o+ o+ o+ o+ O+
area
9. Construction of a polygon + - - o+ o+ 4+ o+ o+ o+
10. Construction of a tangent to a T I T +
curve
11. Construction of a function graph - + - + - % + o+
given explicitly and implicitly
12. Construction of a function graph -+ - - - - + 4+
given parametrically
13. Construction of an interpolation - + + - - - 4+ + - +

polynomial
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1 2 3 4 5 6 7 8 9 10 1N

14. Convert function graphs - - - - - - = = = %
15. Actions on sets - - - - - - = = - +
16. Construction of a polyhedral - - - + - + - + - -
17. Spatial objects management - - - + - + - + - -
18. Construction of a plane, a half- - - - + - + - * - -

plane, a selection of a face of

a polyhedron, construction of a

cylinder, a cone, a sphere
19. Calculation of definite integrals, - + - ++ - - + £ - -

solving equations and inequalities

of different types, their systems
20. Statistical processing of results - + - - - - + + - #

This list is sufficient to solve the typical problems of the school course of math-
ematics. We also analyzed the methodological tools provided by the developers of
the second type of programs (Table 4).

Table 4.
Methodical methods provided in DGS
o —
10 8 8.
o o T B8
Characteristic o o 3 2 o E €85
~ AN ™ O O =
c [ c = = Q (O] 22 2=
o & & 8 § § 8 & 58 BS
a 6 0o ¢ O o O o0 5= =38
Step-by-step animation  * - * - * * * * * *
Creating of own tools * - * - - - * * * *
Setting marks on the _ _ _ _ _ _ * * _ *
object
Image restrictions - - — - - - — — - *
Built-in demonstrations  — - - - - - - - - *
Set the type and color N * * * * * * * * *
of objects
Installing buttons - - - - * * * * * *
Hiding objects * * * - * * * * * *
Organization of control - - - - - - - - - *
* * * * * * * *

Dynamic trail - -

IJREL.2020.6.2.06 p. 9/23



Olena Semenikhina, Volodymyr Proshkin, Olha Naboka

As can be seen from Table 4, the MathKit program provides the greatest meth-
odological support for teachers, as it allows enhancing the effect of learning by
creating your tools, setting marks on the object, the ability to restrict images, use
built-in demonstrations, set buttons, hide objects and organize automated control
over mathematical solutions — these functions are not always avaliable in other
programs.

To perform task 4 of our study, the results of an expert survey provided the
following list of problems which mathematics and computer science teachers face
or may face when using the second type of specialized software.

1. The use of DGS requires rethinking of forms and methods of training by
a teacher. The traditional solution to the problem from the textbook with the
help of software is not always advisable. As an example, problems for the
transformation of expressions require an understanding of formulas, geometric
problems for proof require additional initial training, a large number of tasks
involves simply practicing a particular skill (counting, simplifying, calculating).
At the same time, if the teacher plans to involve a computer, it is worth using
tasks that provide some research without reference to specific data numbers.

Thus, the study of the sine theorem may not be conducted through direct proof
of this theorem, but rather through the empirical study of the sides and angles of
a triangle: “In a triangle opposite a smaller angle lies always a smaller side, etc.”
Pupils should record the results of twenty studies in a table (Table 5) for each type
of triangle (equilateral, isosceles, versatile obtuse, versatile acute) and draw the
appropriate conclusions. Empirical results must then be proved mathematically,
but as practice shows, empirically obtained results are better mastered.

Table 5
Table of research result

Smallest Smallest
Sidea Angle A Sideb AngleB Sidec AngleC angle side
(letter)  (letter)

Triangle
parameter

Experiment
Ne1

Experiment
Ne 2

Experiment
Ne 3

Experiment
Ne 20
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2. The DGS use requires the search for non-standard and creative tasks. This is
because modern pedagogical theory and practice promote the development of
the creative abilities of pupils, including the use of ICT. It is known that one
of the components of creative thinking is intuition. It is the content of math-
ematical problems that determines its development. Scientists claim that solving
problems best promotes the development of observation, the ability to apply
visual thinking, and other faculties.

We have also noted that the realization of interdisciplinary connections con-
tributes not only to the formation of skills to model objects of different nature but
also to the better assimilation of the subject and increased knowledge of the subject.
In particular, it is proposed to visualize molecules and atoms of substances, whose
structure is subject to symmetry laws or to model the water movement in a garden
hose under the influence of gravity.

3. The problem of environment-rational choice. Our observations have shown
situations when the problem is solved using a computer tool which is not opti-
mal. However, this problem is easy to solve when you already have experience
with such tools and identify opportunities for their use in maths lessons. Thus,
it is not always appropriate to involve the program Gran3d to solve stereom-
etry problems, because its limited tools (creation of basic stereometric objects,
parallel transfer, and rotation) does not allow for operatation with equations of
objects and their transformations (the program Cabri 3D does not provide for
the assignment of objects by their equations either). Instead, GeoGebra 5.0 will
successfully assist in solving problems set analytically.

4. To check the results of solving the problem using a computer program. It is im-
portant to understand the pupil’s approach to creating a solution. Thus, the prob-
lem of constructing a square can be solved in several ways, not all of which will
be correct (for example, the construction of lines which are visually perpendicu-
lar to each other, but do not retain this property with a dynamic change of design).

5. Standard errors when using computer tools. Such errors include incorrect com-
mand syntax, incorrect use of the tool, lack of understanding of the result of the
tool’s impact on the object, inability to explain the obtained solutions following
the use of the tool, and so on.

Typical errors are not limited to those given above. Focusing on them adds
confidence that pre-service teachers will be able to avoid the same mistakes.
Therefore, it is extremely important to have a clear presentation of the training
material, a well-chosen system of exercises, recommendations which prevent the
implementation of incorrect actions.

So, the list of problems which mathematics and computer science teachers
face or may face when using specialized software of the second type, includes the
following: the need to rethink the established forms and methods of teaching by
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the teacher, the problem of a constant search for non-standard and creative tasks,
the problem of software rational choice; the problem of checking the obtained
computer’s result, the problem of common errors in the use of computer tools.
The assessment of the experts’ consistency opinions was based on the Kendall
concordance coefficient and amounted to 0.75 (Table 6).

Table 6
Distribution of expert’s opinions

Expert 1 Expert 2 Expert 3 Expert 4 Expert 5 Expert 6

Problem 1 1 1 1 1 1 2
Problem 2 2 3 2 2 2 1
Problem 3 4 5 4 4 4 4
Problem 4 3 2 3 3 3 3
Problem 5 5 4 5 5 5 5

Since the value of the coefficient is more than 0.5, there is reason to speak
about the consistency of experts’ opinions on several problems faced by teach-
ers in order to rationally and prudently approach the involvement of specialized
software in professional activities. Testing the hypothesis on the significance of
the concordance coefficient according to Pearson’s criterion (H,: the value of the
concordance coefficient is random; H,: the value of the concordance coefficient
is significant) also confirms these conclusions (the value y* empirical is 11.714,
which is more than y?* critical 11.07 for the significance level of 0.05 and 6 — 1 =5
degrees of freedom). These problems can be eliminated provided that mathematics
and computer science teachers are prepared for the creative choice of forms and
methods of teaching, the ability to find non-standard or creative mathematical
problems, the ability to make an informed choice of specialized software, a vision
of possible ways to check the computer result obtained by the pupil and typical
errors in the use of computer tools.

It should also be noted that conducted expert analysis was taken into account
to improve the educational programs for the training of mathematics and computer
science pre-service teachers. In particular, we have expanded the content of the
course “Teaching Methods” with a separate module “Teacher’s problems when us-
ing specialized software.” In addition, we have developed and proposed a elective
special course “The use of computers in teaching mathematics.” One of the tasks
in the formation of mathematics and computer science pre-service teachers is the
ability to rationally choose dynamic geometry software to solve certain classes
of mathematical problems and the development of creative skills in reformulating
textbook problems.
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To perform task 5 to clarify the list of skills required for mathematics and com-
puter science teachers to use specialized mathematical software in professional ac-
tivities, an extended analysis of the mathematics school course topics in a primary
school was conducted to support them with computer-aided mathematical tools,
identified during the analysis of the relevant environments. Such an analysis, along
with the study of mathematical education standards, revealed that the requirements
for the training of specialists are formulated too “broadly.” In particular, the level
of standard for pre-service mathematics teachers in the use of special computer
programs is defined only as an ability to select and use ready-made software
(mathematical application packages) for symbolic, graphical, numerical analysis
of mathematical models of real objects. There is no clarification of the computer
tools list or their types, methods of their study, or methods of use at the task level
of quantitative content or competence.

This led to further research in the direction of clarifying the computer tools list
which should be in the arsenal of modern mathematics teachers from the standpoint
of state requirements for teacher training.

Clarification of the computer mathematical tools list necessary for a modern
mathematics teacher was implemented by us in the typical tasks of the school
mathematics course, existing mathematical software, requirements for primary
school graduates and educational standards of higher education (Mathematics.
State standard of basic and complete secondary education. Educational branch
“Mathematics,” 2004).

Therefore, the generalization of our previous research, as well as the analysis
of educational standards for higher education and secondary schools, curricula for
computer science and mathematics teachers allowed to specify and harmonize the
requirements of the pedagogical education standard, the need for school mathemat-
ics and a list of teacher skills in using specialized software (Table 7).

The described analysis and refinement of standards allow to single out those
educational tasks whose solution will ensure the formation of computer science
and mathematics pre-service teachers the ability to use computer mathematical
tools in professional activities:

— formation of competence for solving standard problems of the school algebra
and geometry course with the use of computer mathematical tools;

— formation of integral computer mathematical tools as one of the teaching
aids;

— formation of skills taking into account the chosen method of training to choose
the expedient computer mathematical tool;

— formation of skills to choose the best of the available computer mathematical
tools for the implementation of various tasks.
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Table 7

Skills of math and computer science teachers

Standard requirement

Clarification of the requirement in the
context of the study

Be able to select and use ready-made
software tools (mathematical application
packages) for symbol-formula, graphic,
numerical analysis of mathematical mod-
els of real objects

Possess the use of computer, numeri-
cal and graphic information processing
systems, subject-oriented application
systems

Be able to compose programs for solving
typical educational problems

Be able to choose tools and methods of
teaching using computer technology

Be able to use computer-oriented systems
of teaching disciplines in their specialty

Be able to use specialized software of the
second type (DGS). Be able to choose the
best of the available mathematical com-
puter tools to visualize the condition, step-
by-step demonstration of the solution,
accelerate the result, check the answer

Possess the tools of programs of DGS

Be able to solve typical problems of
school mathematics course topics with the
use of computer tools

Be able to choose the appropriate com-
puter tool, taking into account the chosen
method of teaching

Be able to use a computer tool and teach
students to use it independently
Be able to creatively choose the forms
and methods of teaching for the use of
specialized software
Ability to find non-standard or creative
mathematical problems
Ability to make an informed choice of
specialized software
Be able to see possible ways to check
computer result obtained by the pupil
Ability to correct common mistakes when
pupils use computer tools

Discussion

In the previous works of the authors of this study, V. Proshkin and O. Semenikhina,
it was established that in the system of Ukrainian mathematical education there is
terminology which characterizes its informatization. Among them is mathemati-
cal software, by which are meant tools whose functionality is focused on solv-
ing certain classes of mathematical problems, and pedagogical software, which
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means a kind of electronic educational resources that requires the involvement of
certain types of computer technology (computer, smartphone, tablet, etc.), is used
for a specific pedagogical purpose and serves to support the educational process
(Astafieva, Bodnenko & Proshkin, 2019; Semenikhina, Drushlyak, Shishenko &
Zigunov, 2018). One of the important characteristics of pedagogical software is
interactivity, which is the direct response of the system to user actions. Given this,
some mathematical software which allows you to organize an interactive research
process or interactive visualization of analytical or geometric properties of a par-
ticular mathematical object or structure can be considered pedagogical and should
be used in mathematical training.

A review of the scientific methodological literature in the field of teaching
mathematics shows that two classes of mathematical software are studied in gen-
eral, although at the same time software developers offer a wide range of narrowly
oriented programs (graph plotters, mathematical statistics systems, etc.). The first
class includes computer algebra system (Maple, MatLab, Maxima, etc.). These
systems are especially effective in solving a variety of applied problems, especially
problems of mathematical modeling in science and technology. The second class
includes programs of dynamic geometry software (DGS), which provide not only
the ability to draw accurate figures, build various graphs, find the roots of equa-
tions, inequalities, and their systems, etc., which is difficult without the environ-
ment, but also the possibility of dynamic changes of mathematical construction, the
study of its numerical characteristics or their relations in the dynamics: GeoGebra,
Mathkit or Mathematical Constructor, DG, Gran, Cabri, Living Mathematics, etc.
(Althoen, 2009; Hohenwarter, 2008).

The interfaces of the mentioned programs and their principles are very similar:
through the use of the mouse and the toolbar mathematical objects such as func-
tions and graphs can be represented, calculations can be done, certain geometric
objects (points, lines, segments, circles, as well as their constructions) can be cre-
ated, dynamic changes can be made, certain properties fixed to calculate values
of lengths, angles, areas, etc. It should be noted that the analysis of the existing
scientific and methodological bank revealed some terminological limitations re-
garding the designation of software actions (the available terms being “service,”
“tool,” “team,” “means”). There is no correlation between these concepts in the
works of scientists, so in the context of our study, we define the essence of a com-
puter mathematical tool: we consider a computer tool as a certain virtual algorithm
(a mechanism), which can be separate or in the environment of a computer pro-
gram. It can be used to affect the object to obtain the desired result.

Mathematical tools are tools used to analyze various objects (phenomena),
investigating their numerical or geometric characteristics. They are usually used
in the process of calculating, measuring, or constructing various geometric shapes.
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The given definitions allow us to specify the term “computer mathematical
tool* as a virtual algorithm (a mechanism) of a computer program (the program
itself), used to develop and study mathematical objects (their components) through
different numerical and geometric characteristics of existing objects.

Taking into account the above given definition, we have analyzed several com-
puter algebra systems to identify their computer mathematical tools. We strongly
believe that these programs are computer mathematical tools and also perform the
functions of a specific environment, where there is a subset of different computer
tools.

Our research additionally raised the question of the minimum number of com-
puter mathematical tools sufficient for the professional activity of computer science
and mathematics teacher. The experts suggested to proceed from the analysis of
typical problems in a school mathematics course, whose solution requires a certain
list of computer mathematical tools, analysis of available tools in DGS, teachers’
experience in using DGS in mathematics teaching, and, taking into account the
results of students’ achievements, re-service computer science and mathematics
teachers. The results of this analysis showed the need to master various tools.
Note that many of them are embedded in the DGS Living Mathematics, which is
not very popular with both students and teachers because of the ascetic interface,
from which we conclude that there is an excess stock of computer mathematical
tools in all other DGS.

It is worth noting that the developers of information products are modern-
izing them in the context of expanding opportunities to solve various problems,
as well as providing procedures to simplify the implementation of the educa-
tional process. Such modifications include a step-by-step demonstration and the
ability not to show individual objects and texts. A modern version of several
programs, Mathematical Constructor for example, also provides test control of
knowledge.

Let us list and outline the methodical features of the application of computer
mathematical tools. They include:

— the ability to change the pattern in the dynamics, observation of the trajectories
of points. This allows for a better organization and implementation of research
activities of the educational process (pupils have some tools for mathematical
discovery, the teacher has a pedagogical way which contributes to a high-quality
understanding of the mathematical idea);

— the ability to expand the set of tools for constructing the middle of a segment,
parallel to a line or perpendicular, the installation of tools which have already
been used. As practice shows, this simplifies the construction process;

— the computer helps the computer science and mathematics teacher to verify the
correctness of difficult constructions. It is interesting that in some computer
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systems, for example, at Mathematical Constructor, the check is performed
automatically.

We see the solution to erroneous problem solving with the use of DGS in the
introduction of such learning technology, which would allow to verify the result,
in particular when using multiple DGS, parallel involvement of analytical methods,
as well as when using tasks with insufficient, redundant data, contradictions, as
well as creative and exploratory tasks.

Therefore, the appropriate preparation of teachers for the effective use of
computer mathematical tools is especially important. It is important to define each
task and tools for solving, but also to arrange the selected tasks in such a sequence
that they are initially simple and feasible for most pupils and their complexity
gradually increases. The practice has shown that if a pupil feels that the task is
too complex, he moves on to solving simpler problems, including those in another
virtual environment.

We implemented the clarification of the computer mathematical tools list
required for computer science and mathematics teachers in the typical tasks from
school mathematics course, the current mathematical software tools, the require-
ments for primary school graduates, and the educational standards of higher
education. We also identified a list of topics for the appropriate use of computer
mathematical tools, indicated the programs where these tools are provided, indi-
cated the availability of computer tools for individual programs in studying school
mathematics courses (also gave the conditions of typical problems).

An interesting result of our study was an experiment related to the study of the
impact of DGS on the level of pupil’s achievement. It was conducted by pre-service
computer science and mathematics teachers after mastering a special course related
to the study of computer mathematical tools.

During the 2018-2019 academic year, fourth-year students majoring in math-
ematics at Makarenko Sumy State Pedagogical University proposed as a diploma
project to lead a student academic society whose main purpose was to solve
mathematical problems in DGS environments. Students developed the program
of the circle, selected problems of different complexity levels and according to
their preferences one could choose the DGS. It was necessary to investigate
whether the use of computer mathematical tools affected the level of pupil achieve-
ment.

This level was checked by the tasks of the SFE at the beginning of the circle’s
activity and once it ceased.

Pupils of 9th grade of schools in the Sumy region took part in the experiment.
The total number was 72 people.

The pupils were asked to answer the test questions at the beginning and at
the end of group meeting, the list of tasks and answers was positively assesed by
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experts in the mathematic field. The test was positioned as one which checks the
level of 9th-grade pupils’ mathematical training.

The maximum number of test scores was 25.

The general level of academic achievement and its dynamics was monitored by
students. Since the scale of names had two positions correct/incorrect, the results
of each sample members were dependent, but as the results between the sample
members were mutually independent we used the criterion of signs to process the
overall results.

The null hypothesis is that the work of the circle does not affect the quality of
pupils” mathematical training. Alternative — the quality of mathematical training
will change.

At the significance level, 0,05 is the critical value of statistic Gerit.=28.

Table 8 shows the test results.

Table 8
Pupils’ test results

Ne Typeof Ne Typeof Ne Typeof Ne Typeof Ne Typeof Ne Type of
resp. change resp. change resp. change resp. change resp. change resp. change

1 0 13 5 25 -2 37 -1 49 0 61 0

2 2 14 3 26 -2 38 -2 50 4 62 0
3 4 15 2 27 -1 39 -4 51 2 63 2
4 -1 16 6 28 6 40 -2 52 3 64 -2
5 -3 17 -4 29 2 41 3 53 1 65 -1
6 0 18 -1 30 5 42 3 54 1 66 -3
7 -2 19 0 31 6 43 0 55 1 67 -1
8 0 20 -2 32 3 44 2 56 -1 68

9 -1 21 -1 33 -2 45 0 57 -2 69

10 2 22 6 34 -3 46 3 58 2 70 -1
1 3 23 2 35 -1 47 3 59 2 71 -1
12 2 24 3 36 -1 48 0 60 2 72 2

According to the rules of decision-making, we have that Gemp.= 27. Since the
empirical value is less than critical, an alternative hypothesis is accepted about
the impact of the group work on the quality of pupils’ mathematical training,
and this impact is positive because the number of positive shifts (35 respondents
increased) exceeds the number of negatives (27 respondents showed a decrease in
overall score test).

In other words, there is a reason to speak about the positive impact of DGS
use and relevant mathematical tools on the level of schoolchildren’s mathematical
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training, and therefore there is a reason to talk about the importance of training
pre-service computer science and mathematics teachers to involve such tools in
their professional activities.

Conclusions

A survey of university lecturers and school teachers in Ukraine established that the
most common specialized software for teaching mathematics are Maple, Maxima,
Mathlab (CAS) and Geogebra, and Mathkit (DGS). The factors influencing the
popularity of using these programs in teaching mathematics were highlighted. This
made it possible to analyze the available computer tools and compile a list of com-
puter tools which are most in-demand in the work of mathematics and computer
science teachers. Methodological receptions that were provided by developers of
DGS programs were analyzed.

As aresult of an expert survey of teachers-methodologists, the most pressing
problems faced by mathematics and computer science teachers when using DGS
were identified. The assessment of the experts’ opinions consistency is based on
the Kendall concordance coefficient. This allowed us to identify the requirements
for the training of mathematics and computer science teachers to use specialized
software for mathematics in professional activities. These include the ability to
creatively choose the forms and methods of specialized software, the ability to find
non-standard or creative mathematical problems, the ability to make an informed
choice of specialized software, a vision of possible ways to check the computer
result obtained by the pupil, skills to eliminate the common mistakes when pupils
use computer tools.

To clarify the list of skills required for mathematics and computer science
teachers to use in professional activities of specialized mathematical software
and to support them with computer mathematical tools, the analysis of the school
mathematics course topics of primary school has been carried out. The list of com-
puter tools that should be in the arsenal of a modern mathematics and computer
science teacher was specified.

As aresult of an experiment related to the study of DGS influence on the level
of pupils achievement, a positive effect of DGS use on the level of schoolchildren
mathematical training has been established (using the G-criterion of signs). This
determines the importance of preparing pre-service computer science and math-
ematics teachers to use DGS in professional activities.
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We see the prospect of further scientific research in the development of meth-
ods for using computer mathematical tools in a learning environment based on
research. We also consider it appropriate to analyze the application of computer
mathematical tools in university training of computer science and mathematics
pre-service teachers in different countries.
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Zastosowanie komputerowych instrumentéw matematycznych
w przygotowaniu przyszlych nauczycieli informatyki i matematyki
na uniwersytetach

Streszczenie

W artykule uzasadniono wymagania stawiane ksztalceniu nauczycieli matematyki i informa-
tyki w kontekscie wykorzystania specjalistycznego oprogramowania na kierunku matematycznym
w dziatalnosci zawodowej. Wzigto pod uwage: umiejetnosé tworczego doboru form i metod nau-
czania obstugi specjalistycznego oprogramowania; umiej¢tno$¢é znajdowania niestandardowych
lub kreatywnych probleméw matematycznych; umiejetnos¢ dokonania wywazonego wyboru
specjalistycznego oprogramowania; mozliwo$¢ zobaczenia sposobow sprawdzenia wyni-
ku uzyskanego przez ucznia; umiejetno$¢ eliminowania typowych btedoéw przy korzystaniu
z narze¢dzi komputerowych itp. Doprecyzowano specjalistyczne oprogramowanie kierunku
matematycznego, ktore jest obecnie wykorzystywane w ksztalceniu matematycznym nauczycie-
li matematyki i informatyki na Ukrainie. Przedstawiono specjalistyczne oprogramowanie kierun-
ku matematycznego, ktore jest dzi§ uzywane do nauczania matematyki w ukrainskich szkotach.
Dokonano analizy narz¢dzi komputerowych wykorzystywanych przez nauczyciela we wspolnym
oprogramowaniu kierunku matematycznego. Zwrdcono uwage na najpilniejsze problemy, z kto-
rymi borykaja si¢ nauczyciele matematyki w swojej dziatalnosci zawodowej. W wyniku ekspe-
rymentu z uczniami klas 9 wykazano pozytywne uwarunkowanie stosowania dynamicznych
uktadéw geometrycznych i odpowiednich narzedzi matematycznych na poziom przygotowania
matematycznego ucznioéw, co jest podstawg do rozmowy o znaczeniu przygotowania przysztych
nauczycieli informatyki i matematyki do wykorzystania takich narzedzi we wlasnej dziatalnosci
zawodowej. Przedstawiono perspektywy dalszych badan naukowych w kontekscie opracowania
metodologii wykorzystania komputerowych narz¢dzi matematycznych w uczeniu si¢ opartym na
badaniach.

Stowa kluczowe: komputerowe narzgdzia matematyczne; dynamiczne oprogramowanie geo-
metryczne; systemy algebry komputerowej; przyszty nauczyciel informatyki; przyszty nauczyciel
matematyki; edukacja w uniwersytecie
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IIpuMeHeHNe KOMNIBIOTEPHBIX MATEMAaTHYEeCKUX HHCTPYMEHTOB
B YHHBEPCUTETCKOI MOAToTOBKe Oy1yIIMX yuuTeaeil nHGpopMaTHKH
U MAaTeMATHKH

AHHOTaUUSA

B crarbe 060CHOBaHBI TPEOOBAHUS K HOJTOTOBKE YUHUTEICH MAaTEMAaTHKH U MHPOPMATHKU
B KOHTEKCTE HCIIOJIb30BaHUS CHEIHAIN3UPOBAHHOIO IIPOrPaMMHOI0 00ecHeueH s MaTeMaTH-
YEeCKOT'0 HAINpPaBICHMS B TPO(ECCHOHATBHON AesTenbHOCTH. Cpelln HUX: YMEHHE TBOPUYECKHU
BEIOMPATh (OPMEI M METOABI O0YUCHUS MCIIOJIB30BaHMS CIICIHAIN3NPOBAHHOTO IIPOTPAMMHOTO
obecriedyeHns; yMEHHE HaXOAUTh HECTAaHAAPTHEIC HIJIM TBOPUYECKHE MaTeMaTHUECKUE 3a/1adH;
YMEHHUE OCYIIECTBUTH B3BEIICHHBIH BEIOOP CTIEIHATN3HPOBAHHOTO TPOTPAMMHOTO 00ECTIEUEeHNUS;
yMEHHE BUJETh BO3MOKHBIE ITyTH MTPOBEPKHU MOITYUYEHHOTO YUYEHUKOM Pe3yJbTaTa; yMEeHHe yCcTpa-
HSITh TUIIOBBIC OIINOKY IIPH IPUMEHEHHUH Y YEHHKOM KOMIBIOTEPHBIX HHCTPYMEHTOB U T.J. YTOU-
HEHO CIIEIMaIN30BaHaHOE IPOrPaMMHOE 00ecedeHHe MaTeMaTHUECKOTO HallPaBJICHU s, KOTOPOe
CEeTO/IHS UCIOIB3YeTCS B MATEMaTHIECKOH ITOTOTOBKE YUUTENIeH MaTeMaTHKH ¥ HHPOPMATHKHU
B Ykpanne. [IpeacrasieHo cnennanu3upoBaHHOE IPOTrpaMMHOE 00eCcIeueHIe MaTeMaTHIECKOTO
HaTpaBJIEHNUs, KOTOPOE CETOHS NCIONb3yeTCs AN 00ydeHHUsI MaTeMaTHKHU B ITKONAaX YKPaHHBI.
Ocy1iecTBIEH aHAIN3 KOMIBIOTEPHBIX HHCTPYMEHTOB, UCTIOJB3yEMBIX YUHUTENEM B PaclpoCTpa-
HEHHOT'0 IIPOrpaMMHOI0 00eCHeUeHHsI MaTeMaTH4eCKOro HanpaBieHus. Boijenaensl Hanbosee
aKTyaJIbHBIE TIPOOJIEMBI, C KOTOPBIMHU CTAJIKMBAIOTCS yUNUTEIIsI MAaTEMaTHKH B PO eccHoHanbHOM
JIeSTENIBHOCTU. B pesynbprare 9KCIepuMEHTa ¢ yYEHUKaMHU 9-X KJIACCOB JJOKa3aHO MOJI0KUTEIbHOE
BIIMSTHHE HCHOJIB30BAHUS JUHAMHUECKHX T€OMETPHUECKUX CHCTEM U COOTBETCTBYIONIET0 MaTeMa-
THYECKOT0 HHCTPYyMEHTapHsI Ha yPOBEHb MaTEMaTHIECKOH MOATOTOBKH ITKOIBEHHUKOB, SITO SIBISETCS
OCHOBaHHMEM I'OBOPHUTH O BYKHOCTH MOJTOTOBKH OY1yIIEro y4uTess MHPOPMATHKU U MATEMAaTHKH
K HCIIOJIb30BAHUIO TAKOI'O HHCTPYMEHTApUsl B COOCTBEHHOM MpodecCHOHaIbHON e TeNbHOCTH.
[IpexcraBieHbl ePCIEKTUBEI JaJbHEHIINX HAyYHBIX TIOMCKOB B KOHTEKCTE pa3pabOTKH METO-
JIMKH HUCTIOJIE30BaHMS KOMIBIOTEPHBIX MaTEMAaTHUYECKUX HHCTPYMEHTOB B YCIIOBHSAX OOYUYCHHS,
OCHOBAaHHOTO Ha UCCIIEJIOBaHUSIX.

KnrmoueBble ca0Ba: KOMIbIOTEPHbIE MAaTEMAaTHUECKUE HHCTPYMEHTApUH; AMHAMUYECKOE I'e0-
METPUYECKOe POrpaMHoe oOecrieueH e; CHCTEMbI KOMIIBIOTEPHOH anredpsl; OyAyIIni yIUTeIh
nHpOPMATHKH; Oy TyIIUil yauTEeIb MaTeMaTHKN; YHUBEPCUTETCKOE 00pa3oBaHue
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Aplicacién de instrumentos matematicos informaticos
en la formacion universitaria de futuros profesores
de informatica y matematicas

Anotacidn

El articulo fundamenta los requisitos para la formacion de profesores de matematicas e infor-
matica en el contexto del uso de software especializado en la direccidn matematica en actividades
profesionales. Entre ellos: la capacidad de elegir creativamente las formas y métodos de ensefiar
el uso de software especializado; la capacidad de encontrar problemas matematicos creativos o no
estandar; la capacidad de realizar una eleccion equilibrada de software especializado; la capacidad
de ver posibles formas de comprobar el resultado obtenido por el alumno; la capacidad de eliminar
errores tipicos cuando un estudiante usa herramientas informaticas, etc. Se ha aclarado el software
especializado de la direccion matematica, que se utiliza actualmente en la formacion matematica
de profesores de matematicas e informatica en Ucrania. Se presenta el software especializado de la
direccion matematica, que se utiliza hoy para ensefiar matematicas en las escuelas ucranianas. Se
realiza el andlisis de las herramientas informaticas utilizadas por el docente en el software comun
de la direccion matematica. Se destacan los problemas més urgentes que enfrentan los docentes de
matematicas en sus actividades profesionales. Como resultado del experimento con estudiantes de
9 grado, se comprobd la influencia positiva del uso de sistemas geométricos dinamicos y las herra-
mientas matematicas correspondientes en el nivel de formacién matematica de los escolares, que
es la base para hablar sobre la importancia de preparar un futuro. profesor de informatica y mate-
maticas para utilizar dichas herramientas en sus propias actividades profesionales. Se presentan las
perspectivas de futuras investigaciones cientificas en el contexto del desarrollo de una metodologia
para el uso de herramientas matematicas informaticas en el aprendizaje basado en la investigacion.

Palabras clave: herramientas matematicas informaticas; software de geometria dindmica;
sistemas informaticos de algebra; futuro profesor de informatica; futuro profesor de matematicas;
educacion universitaria
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Using the Application Friendly Schedule on a Tablet
to Promote Independence in Children with Autism
Spectrum Disorder

Abstract

The prevalence of autism spectrum disorder (ASD) has increased in recent decades.
The need to provide evidence-based practices in the field of ASD is also growing.
The Institute for Child Development (IWRD) in Poland is offering science-based
intervention to children with autism, based on the model developed initially by
McClannahan and Krantz (1993) in the Princeton Child Development Institute,
USA. Their research and clinical experience show that activity schedules are very
effective in teaching people with autism many new skills. However, activity sched-
ules in the “traditional” paper version could lead to stigmatization while used in
the social environment. It is essential to give people with autism spectrum disorder
socially acceptable tools, which can help them to function more independently.
The intensive development of modern technologies as well as an easy access to
various types of mobile devices inspired us to implement tablets into our treatment.
Friendly Schedule is an application for children and youth with autism and related
disorders, which was developed as a joint initiative of the Gdansk University of
Technology and the Institute for Child Development. The application was created
as a “non-profit” project. The data from our research show that manual prompts
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are very effective in teaching children with autism to follow activity schedules on
a tablet. All of our participants learned to use the application Friendly Schedule to
complete five tasks independently. In the IWRD program the application Friendly
Schedule is used to teach students with autism a variety of new skills, including
verbal and social behaviours.

Key words: autism, activity schedules, application, assistive technology, manual
prompts, independence

Autism Spectrum Disorder

Autism was described for the first time 75 years ago by Leo Kanner. There is no
brain scan, blood test, or any other objective test which can diagnose autism. The
diagnosis must rely on observations of a person’s behaviour. The definitions and
diagnostic criteria for autism have changed many times over the years. The lat-
est changes made by the American Psychiatric Association are very broad. The
Diagnostic and Statistical Manual of Mental Disorders (5th ed.; DSM; APA, 2013)
included autism within the neurodevelopmental disorders. DSM-5’s classification
also changed the diagnostic name to “autism spectrum disorder” (ASD) to em-
phasize that the level of functional independence among individuals with autism
can differ from very mild to severe. Individuals with ASD show varying degrees
of severity of major symptoms: difficulties in social communication, restricted
and repetitive behaviour, and sensory abnormalities (De Groot & Van Strien,
2016). The prevalence of autism is still growing. The data from 2016 published by
the Centers for Disease Control and Prevention (Maenner et al., 2020) estimate
autism’s prevalence as 1 in 54 children aged eight years. A strong male bias in
autism spectrum disorder (ASD) prevalence has been observed — the combined
male to female prevalence ratio was 4.3 to 1. The first symptoms of autism appear
before the child reaches the age of three. Deficits in social reciprocity are the most
significant factor for autism. People with ASD have difficulties with a normal
back-and-forth conversation; they very often fail to initiate or respond to social
interactions and rarely share their interests or achievements with others. For some
people with autism, the development of spoken language will be delayed, and oth-
ers will have no spoken language. Difficulties in verbal communication are not
compensated by nonverbal communication. People with autism can show marked
impairment in the use of eye contact, facial expressions, or body postures. They
also have deficits in understanding and using gestures during social interaction
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(APA, 2013). Limited communication and inability to express personal needs may
result in unwanted behaviours such as tantrums or aggression. In the diagnostic
criteria of ASD, there are also listed restricted, repetitive, and stereotyped patterns
of behaviour, interests, and activities. People with autism can show inflexible
adherence to specific, non-functional routines or rituals. They can engage in dif-
ferent types of stereotyped or repetitive motor movements. In ASD, developmental
deficits are very extensive and limit a person’s ability to function properly in many
different areas of life.

Applied Behaviour Analysis

Although no cure for autism is known, there are well-documented treatment
approaches which can address some of the challenges associated with ASD. Behav-
ioural approaches have been recognized by many researchers and practitioners as
the most effective treatment methods (Green, 1996; Howard et al., 2005; Eikeseth
et al., 2007; Peters-Scheffer et al., 2011). In these approaches, treatment procedures
are based on the principles of applied behaviour analysis. Applied behaviour analy-
sis (ABA) is the data- and research-based application of behavioural principles to
socially significant behaviour (Cooper et al., 2007). The best results for children
with autism can be achieved by a long-term, comprehensive ABA intervention.
Positive effects can be observed in intellectual functioning, language develop-
ment, and adaptive behaviour of people with autism. More evident results can be
achieved in verbal 1Q, receptive and expressive language than in non-verbal IQ or
independent social functioning (Virués-Ortega, 2010).

Through decades of research, applied behaviour analysts have developed many
teaching procedures. These procedures are very effective in increasing deficit be-
haviour and reducing problem behaviour. ABA techniques can be used for children
with autism to develop their social, communication, play, and self-care skills, as
well as the ability to manage their own behaviour.

Activity Schedules

People with ASD may get fixated on one activity and have problems in in-
dependent transitioning between different tasks or performing a complex chains
of behaviours (Clarke et al., 1999). The ability to learn sequential tasks is also
impaired in high-functioning individuals with ASD. Promoting independent func-
tioning of people with disabilities is one of the main goals in educational and
vocational settings. Independent functioning and reduction of prompt dependency
is necessary for the successful inclusion of students with autism to the society.
Children with autism can complete a variety of activities but very often depend
on prompts to switch from one activity to another (McClannahan & Krantz, 2010).
Dependency on prompts and verbal cues from others is a significant problem for
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students with disabilities, because in many educational institutions or interven-
tion programs whole learning process is built on teachers’ cues and assistance
(MacDuff et al., 1993), thus running the risk that the students will not respond to
natural stimuli.

A well-known and scientifically documented instructional strategy which
demonstrated multiple benefits for students with autism, including transitional
skills and promoting independence, is an activity schedule. McClannahan and
Krantz (2010) defined an activity schedule as a set of photographs, pictures or
words which cues a person to complete a sequence of activities. The most impor-
tant benefit of an activity schedule is that stimulus control can be transferred from
a parent or teacher to a visual cue (Copeland & Hughes, 2000). When people with
autism learn to respond to picture cues, these cues can guide their behaviour in
the absence of supervising adults. Activity schedules usually consist of notebooks
depicting a series of photographs, symbols, and/or words which are presented
sequentially to cue a chain of responses (McClannahan & Krantz, 2010). There
is much research supporting the use of activity schedules to teach and promote
functional independence in children with autism. The research also indicates that
schedule-following may have positive correlation with reductions in stereotypic
or disruptive behaviours (Krantz et al., 1993; Koyama & Wang, 2011). Schedules
may be used with preschoolers, teenagers, and adults at different levels of func-
tioning. Activity schedules can be used to teach students with autism independent
play, communication skills, daily living skills and on-task behaviours (Krantz et
al., 1993; Banda et al., 2009).

Modern Technologies

Over the last few years, we could observe modern technologies becoming
more popular in special education. The amount of research done in this area is
growing. The results are very promising, with a clear conclusion that modern
technologies can be very effectively used in the daily treatment of people with
disabilities.

These technologies allow support and learning to occur at all times of the
day, whether at home or at school; they also permit self-management and
self-instruction. A stunningly great feature of these devices is the fact that
they are now so commonplace in our society that they can provide a less
stigmatizing method for supporting and teaching students with disabilities
(Silton, 2014, p. XIX).

The review of studies and literature showed that students with a moderate to
mild intellectual disability and/or with autism can use technological aids to learn
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academic, communication, employment, and leisure skills (Kagohara et al., 2013;
Den Brok & Sterenburg, 2015; Valencia et al., 2019). New skills are acquired
through prompting, interaction with devices, and also practicing in realistic vir-
tual environments. iOS based devices can be used also to increase independence
for the persons with autism, so the assistance of an adult can be reduced (Carlile
et al., 2013). The research also indicates that therapists should use science-based
teaching techniques and generalization procedures during introducing modern
technologies in the treatment to achieve better outcomes for people with ASD
(Hong et al., 2018).

Friendly Applications Project

Friendly Schedule (Przyjazny Plan) is an application for children and youth
with ASD, which was developed in Poland as a joint initiative of the Gdansk
University of Technology (GUT) with the coordinator A. Landowska, PhD,
and the Institute for Child Development (IWRD) with A. Budzinska, PhD, and
I. Ruta-Sominka as the coordinators. The goal was to create an application which
would allow therapists or parents to create activity schedules on a tablet and give
them the opportunity to add audio scripts and use the scripts and script fading
technique to develop social and verbal behaviours in children with autism. From
the beginning, the project was based on a non-profit principle — the application is
available for free, and the software code is open for anyone willing to develop the
application (Landowska et al., 2016). The application is dedicated for tablets with
an Android operating system.

Friendly Schedule consists of two separate programs:

1. Friendly Schedule Manager — a mobile application for the therapist or parent,
which enables the teacher to prepare or modify the schedules that the child can
use later on his or her application;

2. Friendly Schedule — an application for the student, which cues him or her to
engage in a sequence of activities and/or interactions.

The application Friendly Schedule Manager allows the therapist to adjust the
schedule for the child’s individual needs (Landowska et al., 2016; Landowska et
al., 2017). When preparing the first activity schedule, the teacher must know the
student’s current abilities. For beginners, the schedule can be prepared as a slide
show with one activity per “page” (Figure 1). The therapist could decide which type
of visual stimuli is the best for his or her student to put on the slide: a photograph of
a real object or a symbol. He or she can also add written cues to the picture. If the
schedule is used to teach the child to initiate interactions with others, the therapist
could add audio scripts (a sound, word, or sentence), so the child could listen to
the script on the device and repeat it to the conversational partner.
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Figure 1. A screenshot from the application Friendly Schedule (Przyjazny Plan)
on Samsung Galaxy 7” tablet, showing the activity schedule as a slide show with
one activity per page.

Note: Friendly Schedule is an open-source application created by the Gdansk University of Technology

and the Institute for Child Development with the symbol added by authors (the source of the drawing:
own work).

For more advanced students, the teacher can create the schedule as a sliding
list with colour coding. In this type of schedule, the teacher can also add symbols
and/or audio scripts to the written cues.

Gimnastyka

Figure 2. A screenshot from the application Friendly Schedule (Przyjazny Plan) on
Samsung Galaxy 7” tablet, showing the activity schedule in the form of a sliding
list with colour coding and the task already completed by the student, which was
automatically crossed out.

Note: Friendly Schedule is an open-source application created by the Gdansk University of Technology
and the Institute for Child Development with symbols added by authors (the source of the photo and
drawings: own work).
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Friendly Schedule is an application that is intended to be very accessible and
easy to use for people with autism, but full success is possible only when the
teacher or parent knows how to teach the student with ASD to use the schedule on
a tablet. This was the main subject of our study.

Teaching Children with Autism to Follow an Activity Schedule
on a Tablet Using the Application Friendly Schedule

Even a properly prepared schedule on a tablet will not be a useful tool for a per-
son with autism if the therapist does not teach him or her how to use it. Teaching
people with ASD can be a real challenge, so every teacher should use only those
teaching techniques whose effectiveness has been scientifically proven. The
study shows the use of the application Friendly Schedule and graduated manual
guidance in teaching three boys with autism to follow an activity schedule on
a tablet. The target behaviour was to teach the students to independently complete
five tasks, following an activity schedule on the tablet without any prompts from
the teacher.

Participants and Settings

Three boys with autism at preschool age participated in the study. All met the
ICD-10 criteria for childhood autism (WHO, 1992) — the classification of mental
and behavioural disorders which was obligatory in Poland at that time. All partici-
pants have been receiving four and a half hours of therapy daily at the Institute for
Child Development (IWRD) in Gdansk, Poland. At the time of the study, one of the
boys has been a student at IWRD for 25 months and the other two for 13 months.
All the students have acquired all needed prerequisite skills and could match identi-
cal objects, as well as distinguish a picture of an object from the background. All
the boys also accepted manual guidance (McClannahan & Krantz, 2010). All of
the participants had prior experience in using tablets to play simple games or watch
cartoons. Before we started the study, all our participants had previous experience
with activity schedules on paper and they could follow different activity schedules
in the form of a notebook or a daily activity schedule in the form of a written list
with small pictures. All of the participants have mastered various simple tasks,
such as stacking puzzles, colouring simple pictures, completing simple tracing
worksheets, matching pictures or words, etc. They had no experience with follow-
ing any type of activity schedules on a tablet.
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The setting was a preschool and a research center for children with autism
(IWRD). Baseline, intervention, and ongoing generalization probes were conduct-
ed in a typical classroom furnished with desks, chairs, and bookcases. The tablet
was placed on a small table, near the shelves where all the materials were located.
The chair and the table for the student were in the same room. Generalization ses-
sions were all held in this same setting but with different teachers.

Materials

We selected five basic categories of tasks which could be done independently
by our students: stacking puzzles, tracing pictures, building with blocks, matching
pictures, and completing simple worksheets for preschoolers. All the tasks had a
clear ending, so the participants did not need a timer to stop the activity. For each
participant, we selected 15 simple tasks, with three different tasks for each cat-
egory. All the tasks have already been mastered during one-to-one sessions with
the teacher. For one session, only five tasks were selected, and the remaining ten
activities were used for the subsequent sessions.

Each participant had his own Samsung Galaxy Tab A 7.0" tablet with the
application Friendly Schedule. Individualized activity schedules were embedded
into the devices.

The schedule on each tablet consisted of a list of five written cues with small
pictures (Figure 3). After all five activities were completed, the symbol “Koniec”
(“Finished”) was automatically presented on the screen. The tasks in the schedules

Puzzle

Pisze

Buduje

Figure 3. A screenshot from the application Friendly Schedule (Przyjazny Plan) on
a tablet, showing written cues with small pictures on the left in an individualized
activity schedule.

N o te: Friendly Schedule is an open-source application created by the Gdansk University of Technology
and the Institute for Child Development with symbols added by authors (the source of the drawings:
own work).
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were presented in a variable order for every session. All the materials for the tasks
were placed on the shelves. Materials for each task were placed in separate baskets
or folders. Each basket or folder was marked with one written cue and a picture,
the same as in the schedule.

Experimental Design and Measurement Procedures

In multiple baseline designs, the intervention is introduced sequentially to
different clients, behaviours or settings (Morgan, 2009). In multiple baseline de-
signs a single transition from baseline to intervention (AB) is introduced at dif-
ferent times across multiple subjects. Multiple baseline designs eliminate the
need to return to baseline and therefore are particularly suitable for evaluation
of intervention when a long-term effects are expected (Krasny-Pacini & Evans,
2018).

In our research, a multiple-baseline across participants design was used to
assess the effects of prompting procedures. Data were presented as the percent-
age of correctly completed components in the chain in the activity schedule. The
interobserver agreement (I0A) conformity test was conducted during every session
and data were collected to determine whether the data recorded by two independent
observers were congruent. Percentage interobserver agreement was calculated by
dividing the number of agreements by the number of agreements plus disagree-
ments and multiplying by 100. Mean interobserver agreement on the occurrence
of correct responses was 100%.

Independent Variables

During the study, graduated manual guidance was used as the teaching proce-
dure. Manual prompts were defined as manual assistance in displaying the desired
response. In the literature (MacDuff et.al., 2001), graduated guidance has been
described as providing physical prompts as needed and fading them immediately
(within a session) as the student begins to respond correctly. The fading is not
systematically planned and relies on the student’s responding during the sessions.
Fading can apply to the location of the prompt on the student’s body (e.g., hand,
forearm, upper arm), and/or the intensity (e.g., pressure, force) of the prompt. The
practitioner should shadow the student’s movements, allowing for immediate
corrections as necessary. In graduated guidance, the instructor provides manual
prompts to complete an action, and then fades these prompts by changing their
intensity or locations” (MacDuff et.al., 2001, p. 42).

Dependent Variables

Task analysis was used to identify the components required to complete the
chain of activities. The student is following the activity schedule on the tablet
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during independent tasks when he completes independently all the components
of the chain:

— turns on the screen on the tablet (if it is black);

— touches the correct written cue with a picture on the tablet;

takes materials;

— completes the task and puts the materials away;

returns to the tablet.

The application Friendly Schedule has already been opened for the student.

Baseline

Prior to teaching, baseline measures of target responses were obtained. During
the baseline phase, the therapist did not use any prompts or rewards; he could only
give one verbal instruction at the beginning, “check your schedule.” Baseline ses-
sions were terminated if the participant did not start to follow the activity schedule
on the tablet during the first 30 seconds or stopped completing the components of
his activity schedule for 30 seconds.

Intervention

The sessions occurred three times per day; five days per week. At the begin-
ning of the single session the researcher gave a short instruction, such as “check
your schedule,” in the presence of a corresponding activity schedule on the tablet
and all tasks located on the shelf. If the participant did not follow the activity
schedule on the tablet, the teacher manually guided him to complete the chain
correctly. The consistent time delay for prompting was five seconds. If an error
occurred, a behaviour rehearsal trial was conducted, in which the teacher provided
manual prompts to correct the error. Manual prompts were gradually faded when
the child correctly performed any component of the chain. Prompts were faded in
frequency and intensity as rapidly as possible (Cooper et al., 2007).

At the beginning of the teaching, edible rewards were delivered by the teacher
after every correctly performed component of the chain. When the data showed
that the participant had 50% (or higher) of correct components, reinforcement was
thinned. The edible rewards were delivered after the child correctly performed the
whole chain for a single task and at the end of the whole schedule.

Generalization

Generalization data were collected prior to and after the teaching. When the
criterion of 100% of correct components of schedule following was met, the gener-
alization was checked in the same place but in the presence of a new person. There
were no verbal or manual prompts or rewards during the testing of generalizations.
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The new person could give only one verbal instruction at the beginning, “check
your schedule.”

Results of Research

During the baseline measurements, two students did not complete any sched-
ule component; for one participant — student 2 — the mean percentage of correctly
completed components during the baseline was 2%. When manual prompts and
reinforcement were introduced, our students learned to use the application cor-
rectly. The first student’s percentage of correctly completed components increased
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Figure 4. Percentage of correctly completed components during baseline and
intervention with generalization probes for three participants.

N o te: Solid diamonds represent the percentage of correctly completed components during the baseline
measurement. Solid squares represent the percentage of correctly completed components during the
intervention. Open triangles represent the percentage of generalization (the source: own research).

IJREL.2020.6.2.07 p. 11/18



Iwona Ruta-Sominka, Anna Budzinska

to a mean of 66% (range: 24—100%) during the intervention, with mastery of all
the schedule components occurring within seven sessions. The second student’s
percentage of correctly completed components increased to a mean of 81% (range:
51-100%) during the intervention, with mastery of all the schedule components
occurring within seven sessions. The third student’s percentage of correctly com-
pleted components increased to a mean of 60% (range: 38—100%) during the
intervention, with mastery of all the schedule components occurring within ten
sessions.

The generalization was assessed with a person who did not participate in the
teaching; all of the students scored 100% of correctly completed components
(Figure 4).

We can conclude that graduated manual guidance was a very effective pro-
cedure in teaching the students to follow activity schedules on a tablet. Another
conclusion is that the application Friendly Schedule is a great tool which can be
used to prepare activity schedules for students with ASD.

Maintenance data were not collected, because all our students were continu-
ously using Friendly Schedule on a tablet during their daily treatment and we
introduced the application to other educational programs to develop a variety of
deficit behaviours.

Discussion

Based on the results of our research, we can conclude that the application Friendly
Schedule is a very useful tool which can be used to prepare activity schedules for
students with ASD. We can also conclude that graduated manual guidance is an
effective procedure in teaching the students with ASD to follow activity schedules
on a tablet. In our research, a multiple-baseline across participants design was used
to assess the effectiveness of intervention strategies. The main reason for choosing
this design was that we did not have to return to the baseline. It was not ethical to
remove the effective intervention and return to the baseline, as required in ABA
design, because after the teaching phase all the participants began to continuously
use the application in the kindergarten, as well as during their home-programming.
We are aware that the number of participants was small, but the multiple-baseline
design allowed for prediction, verification and replication. In our research, we can
observe the same pattern across all the participants to prove the effectiveness of
the intervention. However, because only three students with autism participated in
the study, we can admit that our results cannot be generalized. However, our results
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are an important indication that it should be worthwhile to verify the effective-
ness of the application and the teaching procedure with a larger group of partici-
pants to confirm the results. Given that all the participants had some prior experi-
ence using activity schedules on paper, we can presume that this had an impact
on the acquisition of the target behaviour. More research is needed to examine
the use of Friendly Schedule with children who did not have previous experi-
ence with any type of activity schedules. Teaching children with autism to use
the Friendly Schedule application on tablets has an important social validity, be-
cause this method can be considered more natural, and the child with autism should
be less stigmatized in the social environment.

We are continuously using the application Friendly Schedule at the Institute
for Child Development in Gdansk, and we have noticed some limitations for
wider use of the application. One is that new users — teachers or parents — can-
not use it effectively without instructions from an experienced person who would
explain how to use the application to prepare the schedules and, also, how to
teach the student with ASD to follow the activity schedule on the tablet in
a proper way.

Our data from daily treatment shows that the application can have a much
wider use (Landowska et al., 2016). We are using the application to develop new
playing skills, such as building with blocks or drawing, and to develop self-help
skills such as dressing oneself. By adding audiotaped scripts to an activity sched-
ule, we can also teach children with autism new verbal and social behaviours,
such as conversations or making requests. More research can be done to show the
effectiveness of using the application Friendly Schedule to develop other deficit
skills in children with ASD.
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Wykorzystanie aplikacji Przyjazny Plan na tablecie
do rozwijania samodzielnoS$ci
u dzieci z zaburzeniem ze spektrum autyzmu

Streszczenie

Czestotliwo$¢ wystepowania zaburzen ze spektrum autyzmu (ASD) znaczaco wzrosta w ostat-
nich dziesigcioleciach. Wzrasta rowniez potrzeba zapewnienia osobom z ASD terapii opartej na
badaniach naukowych. Instytut Wspomagania Rozwoju Dziecka (IWRD) w Gdansku oferuje dzie-
ciom z autyzmem terapi¢ wzorowana na modelu opracowanym przez dr McClannahan i dr Krantz
(1993) w Princeton Child Development Institute w USA. Ich badania i doswiadczenie kliniczne
pokazuja, ze plany aktywnosci sg bardzo skuteczne w uczeniu 0séb z autyzmem wielu nowych
umieje¢tnosci. Jednak plany aktywnosci w ,,tradycyjnej” papierowej wersji moga prowadzi¢ do styg-
matyzacji osoby z autyzmem w $rodowisku spotecznym. Istotne jest, aby da¢ osobom z ASD spo-
tecznie akceptowane narzedzia, ktore pomoga im w jak najbardziej niezaleznym funkcjonowaniu.
Intensywny rozwoj nowoczesnych technologii, a takze tatwy dost¢p do réznego rodzaju urzadzen
mobilnych zainspirowaty nas do wdrozenia tabletow do codziennej terapii.

Przyjazny Plan (Friendly Schedule) to aplikacja dla dzieci i mtodziezy z autyzmem i zaburze-
niami pokrewnymi, ktora zostata opracowana dzigki wspoélnej inicjatywie Politechniki Gdanskiej
i Instytutu Wspomagania Rozwoju Dziecka. Aplikacja na tablet zostata stworzona jako projekt
,hon-profit”. Dane z naszych badan pokazuja, ze podpowiedzi manualne sg bardzo skuteczne
w uczeniu dzieci z autyzmem korzystania z planow aktywnosci na tablecie. Wszyscy uczestni-
cy badania nauczyli si¢ korzysta¢ z aplikacji Przyjazny Plan podczas samodzielnego wykonania
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ciggu zlozonego z pigciu zadan. W IWRD aplikacja Przyjazny Plan jest obecnie wykorzystywa-
na do uczenia uczniow z autyzmem roéznych nowych umiejetnosci, w tym zachowan werbalnych
i spolecznych.

Stowa kluczowe: autyzm, plany aktywnosci, aplikacje, technologia wspomagajaca, podpo-
wiedzi manualne, samodzielno$¢

HBona Pyra-Comunka, AuHa bya3uHckas

Hcnoan3oBanue npunoxkenus /[py:xectBeHnsblii mian (Przyjazny plan)
HA MJIaHIIeTe A/l Pa3BUTHS CAMOCTOSTEIbHOCTH
y JAeTeii ¢ paccTpPoiicTBOM ayTHCTHYECKOr0 CeKTpa

AHHOTANUSA

3aboneBaeMocTh paccTpoiicTBaMu ayTucTHueckoro crnekTpa (PAC) 3HaunTEnpHO BO3pOCia 3a
MOCJIeTHUE JeCATHIIeTH. Takke Bo3pacTaeT IOTPEOHOCTD B IIPOBEICHUH HAY YHO-HCCIIE0BATEIb-
ckoit Tepannu i mronel ¢ PAC. MuactutyT nognepxku pazsutus pedberka (IWRD) B 'manbcke
MpejIaraeT AeTSIM ¢ ayTH3MOM TEepaIuio, CMOJSINPOBAHHYIO IO MOJIENH, pa3paboTaHHOH 10-
kTopoM MakKianuosu u noktopom Kpanir (1993) B [IprHCTOHCKOM HHCTHTYTE pa3BUTHS peOeHKa
B CHIA. VX uccrnenoBaHus ¥ KIMHHYECKHU OIBIT TIOKA3bIBAIOT, YTO ILIAHBI JEUCTBHI 09eHb (-
q)eKTI/lBHbl B O6y‘leHI/II/I AYTUYHBIX monef/i MHOTUM HOBBIM HaBbIKaM. Ozmaxo TJIAHBI ACATCIBHOCTH
B «TPAAWIMOHHON» OyMa)XHOH BEpCHHM OHHM MOTYT CTHTMaTH3MpOBATh YEJIOBEKa C ayTH3MOM
B collMalIbHOU cpene. BaxHo nats aronsm ¢ PAC conuanbHO IpueMiIeMble HHCTPYMEHTBI, KOTO-
pBle TIOMOTYT MM JIeHCTBOBATh MAaKCHMAaIbHO HE3aBUCHMO. VIHTEHCHBHOE pa3BUTHE COBPEMEHHBIX
TEXHOJIOTHH, a TaKXKe JIETKUIl JOCTYT K PAa3INIHBIM THIIAM MOOHIIBHBIX YCTPOHCTB BIOXHOBHIIN
Hac Ha BHEAPCHHE IUIAHIIETOB I €XeIHEBHOU Tepanuu. [pyxecTBeHHblid miad (Przyjazny
plan) — npuokeHue ISl AeTel U MOAPOCTKOB C ayTH3MOM H CBSI3aHHBIX C HUM PacCTPOMCTB,
KOTOpBIN ObLI pa3paboTan Giaromapsi COBMECTHON MHMIMATHBE [ TaHBCKOrO TEXHOJIOIMYECKOTO
yHuBepcuTera n VIHCTHTYyTa Mo aepKKH pa3BUTHs pedenka. [Ipunoskenne s nianmeToB ObIIO
CO3/IaHO KaK «HEKOMMEPUIECKH» MPOeKT. JlaHHbIe HAIlero UCCIIeM0BAHNS TIOKa3bIBAIOT, YTO Ma-
HyalIbHBIE TIOJCKAa3K1 OUeHb (P PEKTUBHEI B 00y IEHUH ay THYHBIX AETEH HCHOIb30BaHHIO TNIAHOB
JeicTBUH Ha mnaHIeTe. Bece ydacTHHUKM HcCIeA0BaHNs HAYYHIINCh UCTIONB30BaTh MPUIIOKEHHE
JpysxxectBenHslit minan (Przyjazny plan) mpu caMoCTOsITEIbHOM BBINOJTHEHUH TTOCIIEI0BATEIIBHOCTH
u3 1ty 3aaa4. B IWRD npunoxkenue JpysxectBeHusiil miaH (Przyjazny plan) B Hactosiiiee Bpe-
MsI UCTIONIB3YETCs ISl OOy4eHUs! YUSHHKOB C ayTH3MOM PA3JIMYHBIM HOBBIM HaBBIKAM, BKJITIOUAs
BepOaIbHOE M COITMANIBHOE TIOBEICHHUE.

KnroueBblecoBa: ayTu3M, IJIaHbl JeHCTBUHN, IPUIIOKEHNU S, BCIIOMOTraTe TEXHOJIOTUHU, MaHy-
aJIbHBIC TI0JICKA3KU, CAMOCTOSATENBHOCTh
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Uso de la aplicacion Horario Amigable en una tableta para promover
la independencia en nifios con trastorno del espectro autista

Resumen

La prevalencia del trastorno del espectro autista (TEA) ha aumentado en las tltimas décadas.
También esta creciendo la necesidad de proporcionar practicas basadas en evidencia en el campo
de los TEA. El Instituto de Desarrollo Infantil (IWRD) en Polonia ofrece una intervencion cien-
tifica para niflos con autismo, basada en el modelo desarrollado inicialmente por McClannahan y
Krantz (1993) en el Instituto de Desarrollo Infantil de Princeton, Estados Unidos. Su investigacion
y experiencia clinica muestran que los horarios de actividades son muy efectivos para ensefiar a las
personas con autismo muchas habilidades nuevas. Sin embargo, los horarios de actividades en la
version impresa “tradicional” podrian llevar a la estigmatizacion cuando se utilizan en el entorno
social. Es esencial brindar a las personas con trastorno del espectro autista herramientas socialmente
aceptables que puedan ayudarlas a funcionar de manera mas independiente. El intenso desarrollo
de tecnologias modernas como también el facil acceso a varios tipos de dispositivos méviles nos
inspird a utilizar tabletas en nuestro tratamiento. Horario Amigable es una aplicacion para nifios
y jovenes con autismo y trastornos relacionados, que se desarrolld6 como una iniciativa conjunta
de la Universidad Tecnologica de Gdansk y el Instituto de Desarrollo Infantil. La aplicacion fue
creada como un proyecto “sin fines de lucro”. Los datos de nuestra investigacion muestran que las
indicaciones manuales son muy eficaces para ensefiar a los niflos con autismo a seguir los horarios
de actividades en una tableta. Todos nuestros participantes aprendieron a usar la aplicacion Horario
Amigable para completar cinco tareas de forma independiente. En el programa IWRD la aplicacion
Horario Amigable se utiliza para ensefiar a los estudiantes con autismo una variedad de nuevas
habilidades, incluidos comportamientos verbales y sociales.

Palabras clave: autismo, horarios de actividades, aplicacion, tecnologia de asistencia, indi-
caciones manuales, independencia
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Padlet as a Modern Form of E-learning
in the Context of Sugata Mitra’s Research —
a New Model of Education

Abstract

The aim of this article is to present the results of surveys concerning Padlet tool.
The authors analyze contemporary trends in education, legal regulations and re-
search, which are part of the new model of education. The text contains descrip-
tions of research results from 230 surveys conducted on students in relation to
three categories. The first category presents the results of the evaluation of Padlet
as a tool for content segregation, the second category concerns the evaluation of
Padlet in terms of the function of group work, and the third category concerns the
functionality and comparison of Padlet tool with other similar tools. In the current
educational situation caused by the global coronavirus pandemic SARS-Cov-2
causing the disease COVID-19, evaluation and presentation of research results
related to distance learning tools and methods is very necessary.

Keywords: Padlet, ICT tools, e-learning, new model of education, Sugata
Mitra, SARS-Cov-2, COVID-19, distance learning.
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A New Model of Education

The term “new model of education” is very problematic because over the last 200
years it has been difficult to determine what it really means (Walat, 2010; Kopciat,
2010; Field, 2000). For example, should we consider as a model the pragmatism of
John Dewey, who as the main objective saw introducing thought-provoking, action
and movement enhancing activities and, in particular, activities dealing with prob-
lem situations created by teachers and the environment? Similar considerations can
be made, for example, with regard to the creative attitude based on the freedom
of action described by Maria Montessori (2013), or the model of education based
on the cognitive development of Jean Piaget including the term of assimilation, as
a mechanism for attaching new concepts to those already known to us, and the
term of accommodation, i.e. the process of modifying the terms already known
in order to adapt them to the environment (Richmond, 2013).

Similar doubts arise in the case of the classification of Ken Robinson’s theory
that school kills children’s creativity (Resnick & Robinson, 2017) and Seymur Pa-
pert’s constructivism which consists in the creation of various artefacts by children
in order to present their ideas rather than using those proposed by the system or
the teacher (Papert, 1993).

A recent example of a proposal for a new model in education presented in
literature that is worth considering is Sugata Mitra’s experiment known as “hole
in the wall,” which provides rather controversial conclusions that in the absence of
supervision or formal education, children can teach each other and learn from each
other if they are motivated by their peers’ curiosity and interest in an experiment
(Mitra, 2003). How different is Dewey’s pragmatic model from Papert’s construc-
tionism? The creative freedom of a child according to M. Montessori from the kill-
ing of creativity and focusing on art according to Ken Robinson? And cannot the
“hole in the wall” experiment be seen only as a well-presented model of J. Piaget’s
assimilation and accommodation mechanisms? The authors leave the reader with
these questions, as there would be plenty of arguments for and against. However,
there is one factor that differentiates these approaches. It is the ubiquitous technol-
ogy with its approach to information. Currently in education, the lack of knowledge
of a given topic is not as paralysing as the lack of possibility to find information
on a given topic on the Internet (Morze, Spivak, & Smyrnova-Trybulska, 2014).

Today’s “new model of education” is mainly based on ICT solutions (Infor-
mation and Communication Technologies, including personal computers, digital
television, e—mail, educational robots. Thus, ICT is about the storage, retrieval,
manipulation, transmission or reception of digital data.) Therefore, children, pupils,
students and adults function on two levels: the real world and the online world (Fu,
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2013). The primary objective of teaching is to develop key skills in the modern
world such as communication skills, teamwork, problem solving and analytical
thinking. More broadly, these goals are included in the area of the use of computer
thinking (Brennan & Resnick, 2012). Teaching seen as a process, not just an effect,
must focus on those subjects and topics which are important to the modern world,
in order to ensure that these skills are achieved. Moreover, teachers should use
appropriate tools which are, on the one hand, close to the learner, i.e. understand-
able and acceptable to him/her, and, on the other hand, effective and contextual. It
should be emphasized that in modern education a great role is played by the science
of coding, programming, and above all, the science of effective search for infor-
mation, such as appropriate competences convergent with Google hacking (Long,
Gardner, & Brown, 2011), which are the basis for the competence of the modern hu-
man being (Noskova, Pavlova, Yakovleva, Smyrnova-Trybulska, & Morze, 2016).

The need for changes in the education system is particularly noticeable to-
day. The global coronavirus SARS-Cov-2 pandemic, which causes the disease
COVID-19, has painfully proven this. As a result of the closure of Polish primary
and higher education schools, it has become necessary to switch to the remote
teaching system. Unfortunately, it was not possible to do this immediately in all
cases. Most of the educational institutions did not have procedures and IT systems
in place that would allow for the transition to remote teaching to the extent and
at the level comparable to traditional teaching. In many cases, very provisional
solutions were introduced. This problem also affects many other countries of the
European Union or the world in general. This confirms the validity of the research
undertaken and the need to verify the current teaching system, together with the
possibility of introducing new teaching tools. So that, in case of similar events in
the future, it would be possible to react to them effectively and immediately.

Legal Background for the Creation of a New Model
of Education

The following are the legal recommendations formulated by the European Parlia-
ment and the Council of the European Union in 2006 and its subsequent amend-
ments. They are reflected in the emerging new model of education. In 2006, the
European Parliament and the Council of the European Union adopted a document
(Recommendation of the European Parliament and of the Council of December 18,
2006 on key competences for lifelong learning) which deals with key competences
for lifelong learning. The Recommendation, in its subsequent amendments, invites
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Member States to “develop the provision of key competences for all as part of their
lifelong learning strategies, including a strategy to achieve universal literacy and to
use the document”: Key Competences for Lifelong Learning — A European Refer-
ence Framework (Council Recommendation of May 22, 2018). Since its adoption,
the Recommendation has been one of the key reference documents for the develop-
ment of competence oriented education, training and learning.

At the same time, international research, such as that carried out by the Or-
ganisation for Economic Cooperation and Development (OECD, 2016) as part
of the Programme for International Student Assessment (PISA, 2015) or the
Programme for the International Assessment of Adult Competencies (PIAAC,
2016) carried out by the same organisation, shows that there is a persistently high
proportion of teenagers and adults with insufficient basic skills. In the 2015 PISA
survey, one in five pupils had serious difficulties in achieving sufficient levels
of literacy in reading with understanding, mathematical thinking or understand-
ing of natural phenomena. In some countries, even one in three adults is able to
understand and produce information and mathematical reasoning at the lowest
possible level.

Overall, 44% of the EU population has little or no digital competence (19%)
(OJ C of June 4, 2018), despite the significant impact of the pace of technological
and digital change on our economies and societies. The rapid digital transforma-
tion of the economy means that today almost all jobs — and participation in society
in general — require certain digital skills. Digital literacy is now just as important
as literacy and mathematical reasoning, and Europe needs people with digital
competences, who are not only able to use these technologies, but are also able to
innovate and play a leading role in them.

The above document, i.e. Key Competences for Lifelong Learning — A Euro-
pean Reference Framework, established eight key competences: comprehension
and information creation competences, multilingualism competences, math-
ematical competence and competence in science, technology and engineering,
digital competence, personal, social and learning to learn competences, civic
competences, entrepreneurial competences and cultural awareness and expres-
sion competences.

All key competences are considered equally important; each contributes to
a successful life in society. Competences can be used in many different contexts
and combinations. Their scope overlaps and is interlinked: aspects necessary in
one field support competences in another. Skills such as critical thinking, prob-
lem solving, searching for information become universal competences for today’s
citizen of the world.

In summary, the documents on EU education adopted by the European Parlia-
ment recommend that reference be made to these documents in order to ensure that
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young people receive initial education and training which would enable them to
develop key competences so as to equip them for adult life and that adults should
be able to develop and update their key competences throughout their lives. Poland
adopted the concept of development only in 2013, supporting it with the preparation
of a programme basis which took into account the key competences. It was not
until 2017 that the core curriculum aimed at promoting mathematical and logical
thinking at all levels of education from kindergarten to secondary school came
into force under the Regulation of the Minister of National Education of February
14, 2017, which resulted in many significant educational implications, including
those related to a greater promotion of areas of knowledge related to mathematics,
logic, algorithms and programming.

The Context of Sugata Mitra’s Research in Relation
to the New Model of Education

Sugata Mitra conducted a project called “a hole in the wall” for 12 years. It started
with an experiment in Kalkaji, New Delhi when he placed a computer in the wall,
which was located on one of the streets of the city with Internet access and had a
few running programs. Within a very short time, the computer was besieged by
children from the nearby slums, who learned how to use it, surf the Internet and use
the available programs on their own. The experiment was repeated in many places
in India, Africa and also Europe, with very similar results. The main documented
conclusion of the experiment is the discovery of the incredible self-learning ability
of children working in small groups. Mitra called the groups of children working
together a self-organized learning environment (SOLE). The experiment showed
how children’s learning processes take place, how their consciousness develops,
and pointed to a fascinating process of building methods and ways of reaching
information and constructing knowledge on one’s own. The author himself was
so proud and convinced of the significance of the results of his experiment, that in
the introduction to one of his monographs he wrote: “I finished writing this book
on the rainy day of August 15, Independence Day. However, | would like to talk
about yet another day of independence: the day when we will achieve independ-
ence from an education system that is more than 2 500 years old. It’s time to start
this journey.” (Mitra, 2013).

Mitra conducted his experiment with information technology. However, the
context of its use and exploitation was different from the ways in which technol-
ogy was usually introduced to schools. First of all, Mitra assumed that ICT learn-
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ing does not have to take place at school, under the care of adults. Secondly, the
experiment recognised that technology is, per se, transparent for children, and
constitutes only a means and in no way an obstacle to learning, while learning
in itself is the most important thing. Knowledge is not the result of hours spent
at school and passive submission to the process of transmission of ready-made
packages of information, described in detail in the curriculum. As L. Illich rightly
pointed out, “learning is in fact the kind of human activity that requires the least
interference from others.” (Zaldivar, J. 1., 2015). Knowledge is the result of taking
responsibility for one’s own learning, in an environment which supports students
in their own development and helps them make decisions. Digitisation, on the other
hand, understood as the use of technology in the learning process, is a natural
consequence of creating an adequate working environment for the acquisition of
information, an ability that will become a competence.

At the time when the Internet was still in its infancy, only 6% of world cul-
tural material was digitised. Today, within a quarter of an hour, the Internet is
growing by an average of 20 billion bits of data. An analogous equivalent of this
number would be all the works that make up the canon of world literature. Without
a shadow of exaggeration, we can therefore describe our times as “data epochs.”
(Zikopoulos & Eaton, 2011, p. 43).

At the beginning of the 1990s, the bandwidth of the Polish Internet was only
9600 bits per second. Currently, thanks to the investments made in recent years,
the information sent via the Internet travels between Warsaw and any other city
in Poland in just 2.5 milliseconds. It takes 5—10 milliseconds to get to another
country in Europe and 70—90 milliseconds to get to the city on the east coast of the
United States. (W. Raghupathi, & V. Raghupathi, 2014). Therefore, there is a lot
of pressure from the decision-makers to create elements of a digital school. With
such a large escalation of the problem of big data, diversity of presented content
and information and education based on SOLE, it becomes clear that there is
aneed to use tools which would help us to control the segregation and reorganiza-
tion of online content. One of the most common tools is Padlet, which is a kind
of internet board which allows the necessary internet resources to be collected in
a more systematic way.

Padlet (www.padlet.com) is an easy-to-use tool which can serve as an infor-
mation board or workspace for students and teachers to collaborate on digital
content. It is successfully used in gathering collections, as a place for discussion,
conducting simple competitions, brainstorming, editing common stories, receiving
feedback, or submitting posts and comments. And these are only a few examples
of its use. On the whiteboard, you can place any multimedia files, texts, films,
website addresses, pictures and photos (downloaded from one’s own computer,
from the Internet or taken directly from a camera).
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Research Problems

Since 2015, most universities in Poland have moved to the implementation of
a description of qualifications adjusted to international standards. The system is
named the National Qualifications Framework (NQF) and aims to provide a clear
description in the national and international context (Chmielecka, 2013). A number
of changes have been implemented as a result of its introduction. One of the most
significant is the requirement for the student to achieve specific qualifications
through the implementation of modular and area effects in given subjects. Modular
and area effects are realized by means of knowledge, skills and personal and social
competences. One of the most frequently repeated competences is the ability to
search for information and present it in a multimedia form.

An interesting solution to the above issues concerning NQF implementation
could be the use of Padlet as a tool to perform the assumptions outlined above.
It would be beneficial if the proposed solution, tool and method of working with
it involved the use of the ICT platform, thus becoming a part of the “new educa-
tional model.”

All questions for the test were extensively discussed by active experts on the
use of teaching applications. Taking into account all the issues mentioned in this
article, the following research question may be raised: Can Padlet be treated as
a tool for a self-organised learning environment (SOLE)? The auxiliary questions
for such a formulated research problem will include: evaluation of Padlet as a tool
by users on Likert’s linear scale from 1 to 5, where a higher note indicates a higher
level of usefulness. A quantitative assessment prepared this way will be included
in the following questions helping in the evaluation of Padlet as a tool:

1. How do you evaluate the usefulness of Padlet as a tool for gathering informa-
tion available in various places on the Internet? Linear scale, e.g. from 1 (not
useful at all) to 5 (very useful).

2. How do you evaluate the usefulness of Padlet as a tool for collecting various
types of data (texts, photos, videos, links)? Linear scale, e.g. from 1 (not useful
at all) to 5 (very useful).

3. How would you rate the usefulness of Padlet as a tool for taking notes? Linear
scale, e.g. from 1 (not useful at all) to 5 (very useful).

4. How do you evaluate the usefulness of Padlet as a tool to support your learning
process? Linear scale, e.g. from 1 (not useful at all) to 5 (very useful).

The next question area concerns issues related to competences in cooperating in
a group:

5. Rate your willingness to use virtual whiteboards created by others. Linear

scale, e.g. from 1 (I am not interested) to 5 (I would be very happy to use it).
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6. Rate your willingness to share your virtual whiteboards. Linear scale, e.g.
from 1 (I do not intend to share) to 5 (I am very happy to share it with others).
7. Rate your satisfaction with the fact that other people could add materials to
your virtual whiteboard. Linear scale, e.g. from 1 (I am displeased, this is an
unnecessary option) to 5 (I am very happy about this possibility).
The following detailed questions are related to the area of “functionality” of the
use of Padlet as a tool:
8. According to your experience so far, what features are missing in Padlet’s
environments? Own answer.
9. According to your experience so far, what function is unnecessary in Padlet?

Own answer.

10. Suggest a different use of Padlet than the one you learned in the classroom.

Own answer.

The last set of detailed questions involve an evaluation of the padlet by means of
questions which compare the tool with other tools used by the respondent.
11. Padlet is as intuitive/not intuitive (delete as appropriate) as:....
12. Padlet is as complicated/easy (delete as appropriate) as:...
13. A tool which is used in a traditional way that Padlet reminds me of most is
the:...
14. Which other tool that you are currently using would you exchange for Padlet?

The questions formulated this way will help answer the main question: Can
Padlet be treated as a tool for a self-organised learning environment (SOLE)? All
respondents had previously used Padlet as a tool to supplement a topic on subjects
related to the use of technology in teaching at full-time study courses.

Apart from the research questions, the questionnaire included sociometric
data such as: age, gender, place of residence, subjective assessment of the re-
spondent’s financial situation, subjective assessment of IT skills, assessment of
the inclination to use traditional and digital information sources. All the detailed
questions have a high Alpha Cronbach level of internal consistency, which aver-
aged at o = 0.8125.

Sample Characteristics

Questionnaire data collection was conducted electronically through Google forms.
Statistica 10 was used to compile the obtained data. The relationships between
the socio-demographic questions and the relevant questions were developed us-
ing the student’s T-test for dependent groups. The survey was a one-time survey.
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The questionnaire consists of seven closed questions and eight open questions,
including two information questions on a topic which was realized with the use of
Padlet and six questions of a socio-demographic type. All respondents were made
familiar with the handling of Padlet before starting the survey. The selection of
the surveyed group was random.

The survey was conducted on a sample of 250 students of different levels
of education. The surveyed group consisted of 250 students aged 20-22 years
(M = 21.35; SD = 0.63), including 55.2% of women, N = 138 and 44.8% of men,
N = 112. The survey was conducted at the University of Technology and Humani-
ties in Bielsko-Biata and the University of Silesia in the period from 02.02.2019
to 02.03.2019 in Poland. 20 questionnaires were not fully completed, therefore
they were not compiled statistically. A total of 230 questionnaires was accepted
for statistical analysis.

The study was conducted on adults, with their consent. The division concern-
ing the place of residence was as follows: areas up to five thousand inhabitants
(N =50, 21.7%), areas up to 50 thousand inhabitants (N = 90, 39.1%), areas up
to 100 thousand inhabitants (N = 30, 13%), areas up to 200 thousand inhabitants
(N =50, 21.7%), areas above 300 thousand inhabitants (N = 10, 4.3%). There were
affirmative answers N = 50, 21.7% to the question on preference in obtaining
information in the traditional way (book, press, notes), while some N=180, 78.3%
preferred digital downloading. As for the subjective assessment of the subjects’
material status, N=0, 0% rated it as very low, N=0, 0% as low, N=110, 47.8% as
moderate/sufficient, N=110, 47.8% as good, N=10, 4.3% as very high. The sub-
jective assessment of competences in the use of information technologies was as
follows: N=0, 0% insufficient, N=40, 17.4% permissible, N=90, 39.1% satisfactory,
N=90, 39.1% as good, N=10, 4.3% as very good.

Research Results

In the assessment on the five-stage scale (Likert 1-5) Padlet was positively evalu-
ated as a tool in the field of collecting digital information from the Internet.

The Likert scale was used, which is a symmetrical scale containing the same
units on both sides of the scale. A large number of 230 respondents took part in the
study. The obtained distribution of answers was normal, no significant diagonality
of the distribution of answers to any of the questions was noted. We believe that
a large number of respondents and a normal distribution of answers to the questions
cause that measuring the significance of the difference with the use of the para-
metric test will not give a falsified result of the examined intergroup differences.
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Due to the large number of respondents and the obtained distribution of responses,
it was decided to use the parametric test to study intergroup differences.

A score of 3 was given by N=60, 26.1% respondents, 4 by N=100, 43.5% re-
spondents, 5 by N=70, 30.4% respondents. Therefore, about three quarters of the
respondents (N=170, 74%) rated the applications as good and very good. In the
first question concerning the subjective evaluation of Padlet as a tool, a correla-
tion between good and very good ratings and the place of residence was found.
Respondents from cities up to 5,000 inhabitants rated Padlet as a tool more poorly
D(1.3118)=83.585, p=0.0000. A similar relation with a bilateral distribution con-
cerned subjects from areas up to 50,000 inhabitants and over 50,000 inhabitants
D(1.4102)=103.55, p=0.0000. It is worth noting that none of the respondents rated
Padlet negatively, i.e. 1 or 2 on the Likiert scale. At the same time, male respond-
ents more frequently rated Padletpositively , i.e. over 3 points on the Likiert scale
D(1.4118)=109.90, p=0.0000 than their female counterparts, who mostly marked
3 points D(1.2118)=73.585, p=0.0000 on the scale.

ml m2 3

Figure 1. Assessment of Padlet as a tool for collecting resources from the Internet
(Likert scale 1-5).

Note: 1 - Obtained result for grade 3 on the Likert scale; 2 — Obtained result for grade 4 on the Likert
scale; 3 — Obtained result for grade 5 on the Likert scale.

The evaluation of Padlet as a tool for collecting digital content such as films,
photos, texts, links, etc. was also high. Among the respondents N=30, 13% gave
Padlet 3 points, N=120, 52.2% 4 points, which was the most frequent rating, while
N=80, 34.8% gave it 5 points.

There was only one statistically significant correlation in this question, namely
between the financial status of very good and the 5 point rating D(1.1251)=53,
p=0.0000. It is worth noting that in this question none of the respondents gave
Padlet 1 or 2 points.
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The third question concerned using Padlet as a tool for taking notes. Here, the
results were more dispersed on the Likiert scale: 2 points (N=20, 8.7%), 3 points
(N=60, 26.1%), 4 points (N=60, 26.1%), 5 points (N=90, 39.1%). It is worth noting
that the highest score of 5 was the most frequently chosen value, while 1 was not
recorded. No statistically significant correlation was found in this question.

The fourth question was the last question concerning the subjective evaluation
of Padlet and concerned the use of the tool as a learning aid. The result distribution
in the evaluation was as follows: 2 points (N=10, 4.3%), 3 points (N=60, 20.1%),
4 points (N=90, 39.1%), 5 points (N=70, 30.4%). The lowest score of 1 was not
recorded in this question. There were also no statistical correlations between socio-
demographic questions and the relevant questions.

Another set of questions concerned working in a group using Padlet as a tool
to perform tasks in this area (group work). The first question concerned using
the tool to view tables created by other users in the group, i.e. an element related
to the collection and viewing of data prepared by other people. The highest value
recorded was 5 points (N=100, 43.5%), followed by 4 points (N=80, 34.8%), and
3 points (N=50, 21.7%). It is worth noting that scores 1 and 2 were not recorded
in this question. In the questions concerning the evaluation of Padlet as a tool
for group work, a significant statistical correlation was observed between the
subjective evaluation of the subjects’ own IT competences and the tendency to
give a high score i.e. from 4 to 5. In the questions concerning the use of Padlet
as a tool for group work, this correlation was D (1.3118)=83.185, p=0.0000) for
the score of 4, while for the score of 5 it was (1.4118)=91.485, p=0.0000), respec-
tively.

43.50%
ml m2 m3

Figure 2. Assessment of Padlet as a tool for group tasks (Likert scale 1-5).

Note: 1—Obtained result for grade 3 on the Likert scale; 2 — Obtained result for grade 4 on the Likert
scale; 3 — Obtained result for grade 5 on the Likert scale.
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The next question concerned the sharing of resources created by means of
Padlet. The question, therefore, aimed to determine the tendency to share materials
with the use of the tool. The lowest rating of 1, expressing a lack of willingness to
share materials, was given by N=10.4.3% respondents, 2 points were given by the
same number of respondents (N=10.4.3%), 3 by N=40, 17.4%, 4 by N=90, 31.9%,
5 by N=80, 34.8%, which overall gives a result of 8.6% for negative responses,
17.4% for neutral responses, and 74% for positive responses.

In the question on the respondents’ opinions concerning the possibility of re-
ceiving materials for their board from other people, around 3/4 of those surveyed
rated such a possibility of cooperation equally highly and positively. The distribu-
tion of responses on a scale of 1-5 was as follows: for the score of 1 (N=10, 4.3%),
2 (N=20, 8.7%), 3 (N=50, 20.7%), 4 (N=80, 34.8%) and 5 (N=70, 30.4%).

The next block included open questions about the functionality of Padlet
or lack thereof. The respondents provided their proposals as responses to open
questions. The answers included numerous suggestions such as: the ability to use
a font of choice, sending private messages, or the ability to scale windows. These
proposals, however, remained within 0.86%, therefore cannot be considered sta-
tistically significant. The largest number of responses concerned the impossibility
of creating a visual side of the board (N=50, 22%).

When asked which function of Padlet is not useful, most replied that there is
no function that would have to be removed (N=130, 57%). The rest of the answers
were within the range of 0.86%, i.e. outside the statistically significant data range.

In the question about using Padlet for purposes other than as a multimedia
board, the respondents most often mentioned such uses as: a diary, a blog on
a given subject (N=130, 57%), a place for discussions and sharing materials for
exams (N=50, 22%)), reports from events (N=22, 10%). Other answers were statisti-
cally insignificant, i.e. within 0.86%.

The next question concerned the intuitiveness and simplicity of Padlet, which
the respondents answered as follows: Padlet is a very intuitive tool (N=150, 65%),
a moderately intuitive tool (N=70, 30.4%), not very intuitive (N=10, 4.3%). It is
worth noting the very high value for the first answer (N=150, 65%), which cor-
relates with the high percentage of answers from the first pool of questions, where
the average of positive scores of 4 and 5, was given by an equally high percentage
of respondents (N=180, 78%).

In comparison with other tools of this type in terms of simplicity and intui-
tiveness of use, Instagram scored (N=16, 7%), Pinterest (N=46, 20%), PowerPoint
(N=49, 21%) while Prezi (N=120, 52%) in open questions. This question is open-
ended and despite a number of other insignificant statistical tools such as Trello,
Linoit, Pearltrees, Mind24, Mindomo, the students did not mention the competi-
tive Moodle platform, even though everybody used it in their first year of studies.
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Figure 3. Assessment of Padlet’s useability level (descriptive scale).
Note: 1—High level of useability; 2 — Medium level of useability; 3 — Low level of useability.
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Figure 4. Comparison of Padlet useability to other tools (descriptive scale).

Note: 1—Instagram; 2 — Pinterest; 3 — Prezi; 4 — Power Point. In the question concerning the simplicity
of the Padlet as a tool, almost the majority of the respondents stated that Padlet is easy to use (N=210,
91.3%), complicated (N=10, 4.3%), while N=10, 4.3% claimed it is difficult to say.

The second to last question referred to the respondents’ associations between
Padlet as a tool and traditional analogue tools, to which the following answers
were given: corkboard (N=110, 48%), notepad (N=92, 40%), binder (N=27, 125%)).

The last question concerned the possibility of replacing a tool already in use
with Padlet. The respondents were ready to replace their previously used tools
with Padlet. These tools included: Blog (N=20, 9%), Google Disc (N=30, 13%),
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Google Presentation (N=38, 17%), One Drive (N=64, 28%), Pinterest (N=70, 30%).
It would appear from the results that the tools most commonly used to segregate
and organize knowledge are Pinterest and Google tools. Other answers, such as
Notepad, Prazi or Word, were not statistically significant, i.e. around 1.3%.

Discussion

At the beginning of the discussion, it should be noted that there are many differ-
ent tools which help in the segregation and preparation of digital information. In
order to assess the possibilities of such an approach, researchers had to choose one
of many on the basis of the respondents’ recommendations. Multimedia boards
should not be treated as the main and only tool in the educational process, but the
problem of the excessive amount of “Big Data” information forces the recipient
to segregate and collect data, in the form of, for example, simple links redirecting
to a given topic (Pedrycz & Chen, 2014).

In Polish literature there is only one publication which tries to describe Padlet
as a tool with a certain potential to be used for work in higher education (Wawrzy-
niak-Guz, 2016). In this work, Padlet has been well evaluated both as a place to
segregate and organize work and as a remote, collaborative, easy to use work
environment forstudents. However, the previous study consisted in a qualitative
assessment based on the direct verbal descriptions of the respondents. The author
of the work did not undertake to present a quantitative approach to this issue. Eng-
lish language journals include many more such studies, the most frequently quoted
include the work by Fuchs, B. (2014). This article is an introductory text, as it
contains a general description of Padlet as a tool for educational purposes based on
the example of classroom work. The author describes the tool by recommending it,
but does not perform any qualitative or quantitative analysis. In other publications
concerning Padlet we find a qualitative approach, which very positively assesses
the role and use of Ppadlet in work at a university (Lowe & Humphrey, 2018).
A quantitative approach, on the other hand, was taken up in research conducted by
D. Dewitt and D. Alias (Dewitt, Alias, & Siraj, 2015). The authors present Padlet
as a tool for joint learning based on the example of a debate. This study confirms
its usefulness in acquiring new knowledge and joint learning in a group. In addi-
tion, students were interviewed to collect feedback on the use of the tool, and the
results indicate that it is perceived positively. Another article that shows positive
results in terms of its application in the learning process is a text by Q. Zhiand,
M. Su (2015), which presents the results on the basis of two case studies. The
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results show that Padlet can complement teaching and learning activities, help
instructors to facilitate learning and pupil participation and to improve pupils’
motivation and performance. From the available publications, it can be concluded
that Padlet as a working tool has received high recommendations.

Conclusions

The authors of this text performed their analysis by providing a quantitative pres-
entation of the tool in three separate contexts, i.e.: subjective evaluation of the tool,
evaluation of teamwork (sharing of resources) and comparative evaluation of the
tool compared to other selected tools.

In the first area of the subjective evaluation, almost 3/4 of respondents positive-
ly evaluated the padlet as a tool for sorting and collecting data. It is worth noting
that in four evaluation questions the rating of 1 never appeared, while 2 occurred
as a low percentage value (8.7%). This shows that the tool is very “user friendly”
and shows a high level of “usability.” There was a sociodemographic correlation
in these questions, where residents of larger towns and cities and males provided
more positive responses than other respondents.

In the second area concerning teamwork, Padlet as a tool received equally high
marks as in the subjective evaluation, i.e. 4 and 5 (74%) and a very low percentage
of marks 1 and 2 (8.6%), which points to the tool’s usefulness in teamwork.

The last element of the evaluation involved comparing Padlet with other known
tools. Here, it was also very highly rated as a tool that has many uses and which
can replace the already used and popular tools such as Google Drive or Pinterest.
The open questions contained in the last block of the survey confirm to a high
degree (65%) the excellent functionality and intuitiveness of Padlet compared to
many other popular tools which the respondents had previously used.

To summarize the above argumentation and to answer the research question
posed at the beginning, it is concluded with a high level of confidence that Padlet
can be considered a useful tool for a self-organised learning environment. Its
potential can be successfully used and developed especially in the present times,
when it has become necessary to verify the existing methods of education and
seek new solutions. Assuming extended duration and wide extent of the effects
of the SARS-Cov-2 coronavirus pandemic, it seems that this issue will remain
relevant.
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Padlet jako nowoczesna forma e-learningu w kontekscie badan Sugaty Mitry —
nowy model edukacji

Streszczenie

Artykut ma na celu prezentacje wynikow badan ankiet dotyczacych narzedzia padlet. Auto-
rzy dokonuja analizy wspotczesnych trendow edukacyjnych, przepisow prawnych oraz badan, kto-
re wpisujg si¢ w nurt nowego modelu edukacji. Tekst zawiera opisy z wynikow badan zebranych
z 230 ankiet przeprowadzonych na studentach w odniesieniu do 3 kategorii.

Pierwsza kategoria prezentuje wyniki ocen padletu jako narzg¢dzia stuzacego do segregacji
tresci, druga kategoria dotyczy oceny padletu pod katem funkcji pracy w grupie, oraz trzecia ka-
tegoria dotyczy funkcjonalnosci i pordwnania narzgdzia padlet z innymi podobnymi narzgdziami.
Obecna sytuacja w edukacji spowodowana $wiatowg pandemig koronawirusa SARS-Cov-2 powo-
dujaca chorobg zwang COVID-19 pokazuje stuszno$¢ ewaluacji i prezentacji wynikow badan zwig-
zanych z narz¢dziami i metodami do nauczania zdalnego jest bardzo potrzebna.

Stowa kluczowe: padlet, narzedzia ICT, e-learning, nowy model edukacji, Sugata Mitra,
SARS-Cov-2, COVID-19, nauczanie na odlegtosc

Tomam Kormunabckuii, Kamun HInut

IMapaer kak coBpeMeHHas1 ¢popMa 3J1eKTPOHHOI0 00y4YeHHs B KOHTEKCTe
ucciaenosanus SugataMitra — HoBast Moies1b 00pa30BaHus

AHHOTANUSA

Llenbto naHHOH CTAaThU SABJISAETCS MPENCTABICHUE PE3yJIbTATOB OINPOCOB, KACAIOMIUXCS
nHCcTpyMeHTa natet (padlet). ABTOpBI aHAJIM3UPYIOT COBPEMEHHBIE TEHACHIIMY B 001acTH
00pa3oBaHMsL, IIPaBOBEIC HOPMEI M HICCJICIOBAHNSI, KOTOPBIC SIBISIOTCS YaCTHIO HOBOH MOJeNn 00-
pazoBaHus. TeKCT COAEPIKUT OMHUCAHHE Pe3yIbTaTOB HccienoBannit 230 ompocoB, MPOBEICHHBIX
Cpeay CTYAEHTOB 10 3 kateropusM. Ilepsast kKaTeropusi MpeACTaBIsAET PE3yNbTaThl OLEHKH pa-
60TBI MOIYJI KAK MHCTPYMEHTA pas3[eleHHs COACPKAHUS, BTOPas KaTErOpUs KacaeTcs OLECHKU
HWHCTPYMEHTA C TOYKH 3peHUsI (PyHKIMH IPYIIOBOH paboThl, a TPEThsl KAaTEropus — (pyHKIIMOHAb-
HOCTH M CPaBHEHHs MHCTpyMeHTa najiet (padlet) ¢ apyrumMu aHaJIOrMYHBIME HHCTPYMEHTAMU.
B nerHemHe 00pa3oBaTenbHON CUTYyalln, BRI3BAHHOM IN100aJIEHOM KOPOHABUPYCHOM MaHAeMHeit
SARS-Cov-2, Bei3siBaromeii 6one3ns moq HazBanuem KOBU J1-19, ornierka u mpeacTaBieHue pe-
3yIbTaTOB HCCIEOBAHU, CBI3aHHBIX C HHCTPYMEHTAMH ¥ METOJJAMHU AUCTAHI[HOHHOTO 00y UeHNS,
BECbMa HEOOXOIMMBI.

Kniwouepsie cnoBa: miaHmer, cpeacrsa KT, anekrporHoe 00ydeHue, HOBasi MOJIENb 00pa-
3oBaHud, Sugata Mitra, SARS—Cov-2, COVID-19, nucranunonHoe o0ydeHne

IJREL.2020.6.2.08 p. 18/19



Padlet as a Modern Form of E-learning in the Context of Sugata Mitra’s Research...
Tomasz Kopczynski, Kamil Szpyt

Padlet como una forma moderna de e—learning en el contexto de la investigacién
de Sugata Mitra — un nuevo modelo de educacion

Resumen

El objetivo de este articulo es presentar los resultados de los estudios sobre el instrumento
de paleta. Los autores analizan las tendencias contemporaneas en la educacion, las regulaciones
legales y la investigacion, que forman parte del nuevo modelo de educacion. El texto contiene
descripciones de los resultados de la investigacion de 230 encuestas realizadas a estudiantes en
relacion con 3 categorias. La primera categoria presenta los resultados de la evaluacion del padlet
como herramienta para la segregacion de contenidos, la segunda categoria se refiere a la evaluacion
del padlet en cuanto a la funcion del trabajo en grupo, y la tercera categoria se refiere a la funcio-
nalidad y comparacion de la herramienta de padlet con otras herramientas similares. En la actual
situacion educativa causada por la pandemia mundial de coronavirus SARS—Cov-2, causante de la
enfermedad denominada COVID-19, la evaluacion y presentacion de los resultados de las investi-
gaciones relacionadas con los instrumentos y métodos de aprendizaje a distancia es muy necesaria.

Palabras clave: padlet, herramientas de TIC, e-learning, nuevo modelo de educacion, Sugata
Mitra, SARS—Cov-2, COVID-19, aprendizaje a distancia
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The Role of Information Technology
in Ecological Education in the Context of Cooperation
between High Schools from Poland, Austria
and the Czech Republic

Abstract

Contemporary ecological problems of the world can not only be studied as a survey
of knowledge, opinions and attitudes, but also as a project designed to stimulate so-
ciety from an early age towards responsibility for the environment and to increase
individual ecological awareness. The article is a summary of the work carried
out during the project of three cooperating schools representing Poland, Austria
and the Czech Republic. The aim of the project was to consider the importance of
ecology at the level of participating secondary schools in selected countries and
the use of technology to implement this project. International project coordinators
were interviewed. The questions concerned: application of technology in an inter-
national school project, summary of the effects of the Polish school’s cooperation
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with foreign schools and new challenges in the digital school. A qualitative study
was carried out. The project was also analyzed in terms of activities included, and
the effects were presented. The main issue raised in the project is environmental
protection and ecology. Attention was paid to the problems of the Earth, the com-
mon home of all people. The role of education in shaping a possible international
dialogue on cooperation in the field of ecology was also emphasized. Real envi-
ronmental protection, as the activities of school students from three countries de-
scribed in the article show, is a new style of education, a new approach to ecology,
which is a call to the right relationship of man to the world around him.

Keywords: environmental protection, sustainable development, educational
innovations, ecology, information technology

From the beginning of the human race, there has been a mutual interaction between
man and nature. In the distant past, all the damage caused to the environment by
human activities was local and the nature itself was able to compensate for it. Cur-
rently, human intervention which introduces harmful changes in the environment,
is so intense that a worldwide ecological crisis has been created — a crisis which
everybody should be aware of. Ecological awareness is identified with beliefs about
reality, and its positive feature is the criticism of the anti-ecological character of
the modern world (Sobczyk, 2003, pp. 19-21).

The competences belonging to the ecological imagination undoubtedly include
three skills: prediction of the ecological effects of the actions undertaken, the
ability to see and integrate the connections between human and natural processes
and designing activities with the requirements of ecological knowledge (Marek-
Bieniasz, 2004, pp. 17-19).

Ecological education means creating conditions, transferring values, evoking
respect and admiration for nature so that a young man subjected to this educa-
tion, creating new communities and wanting to survive and protect civilization,
can respect the laws of nature, can use its goods wisely and exist in balance with
the biocenosis of the surrounding environment. In order to form the desired pro-
ecological attitudes in a person, it is necessary to include ecological education in
the general educational process of a young person. One cannot treat individual
areas of life separately and fragmentarily. If the educational system is to be ef-
fective, it must be implemented as a whole. A significant violation of the natural
and climate balance can lead to a threat and, consequently, to the disappearance
of human civilization. That is why formal and informal education should raise and
expand the awareness of complex environmental, social and other connections, in
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which every educational institution always participates (Brozek & Gawlik, 2011,
pp. 10-33).

Schools are usually equipped with sets of teaching aids needed to implement
projects and digital equipment such as laptops/computers, projectors, cameras. It
is important that teachers from partner schools cooperate with each other during
and after the project. To achieve this, networking meetings are held regularly, and
daily contact provided by the Moodle platform. Only such material components are
needed and the cost of their use is even lower than if the project were to be carried
out in real terms on an exchange basis. Above all, what is necessary is willingness.
Three Schools: Poviat School Complex No. 2 in Pszczyna, Albrechtova Stredni
Szkota in Cesky Té&$in and Bundesrealgymnasium Purkersdorf in Austria jointly
carried out projects which were supported by technologies. The Poviat School
Complex No. 2 in Pszczyna conducted many stationary activities for the benefit
of ecology, therefore it was the leading partner in this project (Ruman, 2018,
pp. 110-117).

In the 2018/2019 school year, a project was carried out between selected sec-
ondary schools in three countries: Poland, Austria and the Czech Republic. 17
students participated from the Polish school, 11 students from the Austrian school,
and 20 students from the school in the Czech Republic. The aim of the project was:
to improve the quality of school work, develop proper relationships with peers
(primarily in English), to raise awareness of the importance of ecological activities
in your life, as well as to expand knowledge about the proper and reasonable use
of the Internet. The project was carried out as part of additional extracurricular
activities. The program of the project provided for two hours of classes per week,
although sometimes the meetings took place on a significantly extended basis.

Students willingly participated in the classes, took active part in them, the
attendance was very high. They showed creative attitude, inquisitiveness and
perseverance needed to achieve the goal.

Authors conducted interviews with teachers from three schools who coor-
dinated the ecological project. Regardless of the group’s characteristics (three
countries — Poland, Austria and the Czech Republic), a permanent element of the
project was the use of technology, which was the basis of communication. Thanks
to multimedia tools, it was possible to create an interesting e-book that described
intra-project activities that can serve as an inspiration for other schools or kinder-
gartens. The e-book contains examples of scenarios of ecological meetings for
children in kindergarten, ecological games with puzzles.
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Background of Research and Literature Review

Many articles have already been published on the subject of technologies used in
various projects. Several are especially valuable for teachers interested in such
project activities, as they may function as models or inspiration. An example is
the text by Tavernise and Bertacchini, 2017. The article is devoted to designing
virtual foundations for learning history, where the NetConnect project is presented
on the topic of new educational strategies in the modern digital environment,
which is still developing and is an important element of education at every level
(Smyrnova-Trybulska et al., 2016). In schools, there are more and more innovations
that, inspired by the changing demand in the work environment, force the adapta-
tion of students’ education as potential employees. To improve their education, it
is also necessary to use information technologies, as shown in the article on the
direction of new education in the field of fashion design, where the science of vir-
tual prototyping using electronic textiles is shown (Han et al., 2020). Technologies
primarily support learning at school (Skubata & Smyrnova-Trybulska, 2014), also
through homework, which will significantly improve reading and writing skills
among high school students (Magalhies et al., 2020). An interesting study is also
an article on the impact of online activities on the development of students’ media
competence (Simonova et al., 2017). In addition to media competences, language
skills are significant abilities which a student must acquire in the education pro-
cess. Language and communication skills of bi- and trilingual students and the
importance of IT tools as a method of improvement are the topic of the article
by three Russian authors: Guzhelya, Kurilenko and Biryukova (2019). However,
the project on sustainable development in education carried out between schools
in Poland and Austria can serve as an example of environmental and ecological
activities (Ruman & Kubiak, 2018).

About Ecological Education — Preliminary Considerations

The problem of nature protection has a significant social dimension. Natural
resources should serve primarily to satisfy basic human needs. Both the benefits
and costs of civilization and technical development should be equally distributed.
You cannot charge next generations, leaving them with the heritage of devastated
environment. True environmental protection is not an action aimed at completely
stopping man’s interference into nature and preserving it in an absolutely intact
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state, but a harmonious coexistence and joint development of a man together with
the world around him. It is, above all, a new lifestyle, solidarity between people
and the resulting new attitude towards nature (Peacocke, 1991, pp. 147-149).

As long as human beings exist, there is a mutual interaction between man and
nature. In past centuries, all the damage caused to the environment by human
activities was local and the nature itself was able to compensate for it. Currently,
human intervention, introducing harmful changes in the environment, is so intense
that a worldwide ecological crisis has been created, of which everybody must be
conscious from an early age. Ecological awareness is identified with beliefs about
reality, and its positive feature is the criticism of the anti-ecological character of
the modern world (Michalik, 2002, p. 444).

The competences belonging to the ecological imagination undoubtedly include
three skills: prediction of the ecological effects of the actions undertaken, the abil-
ity to see and integrate the connections between man and natural processes and
designing activities with the requirements of ecological knowledge (Papuzinski,
1998, pp. 210-222).

It is known from experience that knowledge about sustainable development
is not enough — this one is disseminated, and has been in the core curriculum for
many years. Sustainable development would have to become a value that people
will manage as well as feel responsible for strengthening. Achieving this requires
systematic, consistent and careful educational activities, involving development of
morality and responsibility for one’s own actions and actions of others. In various
areas of activities related to shaping attitudes that protect the environment, goals
are set. In the area of general goals, attention is paid to the expected effects of
educational activities such as:

« ecological lifestyle,

« harmonious relationship between man and nature,

 preparation to take joint actions in defense of the Earth and future generations
(Kulik, 2008, p. 183).

The most important rules of ecological teaching accompanying the goals of edu-

cational activities are the principle of regularity and the principle of linking theory

with practice (Sobczyk, 2003, pp. 26-28).

Education for Sustainable Development

The following definition of sustainable development applies in Polish legislation:
sustainable development is a socio-economic development in which the process
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of integrating political, economic and social activities takes place, preserving the
natural balance and sustainability of basic natural processes, in order to guarantee
the ability to meet the basic needs of individual communities or citizens of both
the modern generation and future generations (Sztumski, 2006, pp. 73-76). It is
important to sensitize young people to the needs of the natural environment, to
enrich their knowledge of its dependencies, to indicate the beauty and diversity of
nature, to make them aware of how much depends on human beings. Knowledge
about sustainable development requires systematic, consistent and careful educa-
tional activities, involving the development of morality and responsibility for their
actions and others (Krzysztofiak, 2009, pp. 239-243).

However, the school has educational tasks in addition to the transfer of knowl-
edge. Its tasks include supporting the intellectual and moral self-development of
students, so that their potential creative possibilities and shaping responsibility
for the state of the natural environment can be triggered. Young people should be
characterized by a pro-ecological attitude, i.e. love of nature and all forms of life
with a human being at the forefront. Environmental protection has real meaning
only when people act according to beliefs which are deeper than those dictated
by reason or market laws. The formation of the pro-environmental attitude was
reflected in the record included in the International Strategy on Environmental
Education: “Environmental education cannot be one more item added to the exist-
ing grid of hours. It should be included in the programs of all subjects regardless
of the age of the learners [...]. Its content should penetrate into the components of
school education programs” (Kowalak, 2009, pp. 313-314).

Ecological security is the state of counteracting the social consequences of the
transformation of the surrounding environment. It is connected with elimination of
the threats to health and life of people, which originate from the natural environ-
ment or reducing such threats to a minimum. It is a set of conditions protecting
people and the environment against ecological threats and shaping natural and
social relations in the Earth’s biosphere, which creates proper living conditions for
all humanity, without undermining the basis of life on our planet. This is achieved
mainly through the implementation of innovative methods and implementation of
the concept of sustainable development (Lebkowski, 2008, p. 16).

Ecological safety is a durable and continuous process aimed at achieving the
desired ecological status, securing the peaceful and healthy existence of all ele-
ments of the ecosystem, using various measures consistent with the principles of
internal coexistence of the state and the international community (Zacher, 1991,
p. 98).

The current concept of growth is an idea based on the philosophy of sustainable
development. This also applies to the transmission of cultural heritage, due to its
supra-regional significance for society and the environment. Sustainable develop-
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ment is aimed at the sustainable quality of life of present and future generations,
through integration and shaping the right proportions between the goals: spiritual,
economic, ecological, social, institutional and spatial. The problems of the present
day, such as socio-economic and cultural changes, also concern the preservation of
identity and cultural heritage and should be the subject of broad scientific discus-
sions (Piontek, 2002, p. 27).

The school development program should be oriented towards the systematic
improvement of the conditions of its implementation and thus towards the develop-
ment of students and the professional development of teachers whom it will create
in the following years. It should meet various expectations of the local community.
It is not only students and teachers who undertake many activities to improve the
functioning of the school and contribute to its development, but also cooperating
entities. Cooperating with local government, various institutions in the community
and county, the school should invite their representatives to important ceremonies
which take place and show the effects of school work visible at concerts, perform-
ances and exhibitions.

School achievements, the successes and the involvement of its pupils should
be included in the local press and the Internet portals, and such activities should
be treated as a form of school promotion, which is characterized by a special pro-
social involvement in relation to spiritual values.

The main task of the school is to implement an educational program which
promotes sustainable development, to combine ecological education of students
with moral education. The school is an institution supporting development on two
levels: social and individual. Social level is connected with growing in culture,
taking over patterns of functioning and finding a place in the world. The individual
level concerns shaping the personality, increasing self-awareness, enriching forms
of self-realization. “Learner’s happiness” is regarded as the goal of teaching. The
teacher plays a huge role in the education process, models behaviours for students
and provides them an example to follow.

Cooperation with other schools, the need for meetings of their representatives
is a help and inspiration for effective implementation of education for sustainable
development in schools. During such meetings, it is possible to exchange views,
to reinterpret teaching content and to evaluate the methodology of teachers. These
are different ways of understanding eco-development as the implementation of the
global activities for sustainable development, as the improvement of education, its
scientific and didactic workshop.

Partnership is characterized by interaction and communication. The educa-
tional community is a huge space for communication and meaning, in which ac-
tors — teachers, parents and children — continue to send messages through a variety
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of channels. Thanks to this, a convenient source of inspiration and development,
interaction, and encounters between men are created.

Educational activities aimed at gaining experience and understanding reality,
“use of living,” making social changes and constant attempts to understand oneself
and others create conditions for better development and creativity of students. At
the same time, they enable implementing thoughtful and conscious actions, using
the strength and power of authorities and values creating national and international
culture.

Education for sustainable development shows its religious-ethical-philosophical
dimension in starting well-thought-out and sustainable organic work at home, at
the foundation, for the benefit of their own “small homeland” and their rightful
citizens.

Detailed Description of the Design of the Three Schools

In this part of the article activities at the Karol Miarka County School Complex

no. 2 in Pszczyna (from the School Chronicle) will be reviewed. The following

are selected examples of integral ecological activities carried out in the project
together with foreign schools:

o Students participated in monitoring of wild dumps. An observation was made
concerning kind of waste that was found in the landfill and its quantity, and also
the impact of this waste on the environment was assessed. Students wondered
why landfills in wild areas are formed and what can be done to prevent people
from creating them. The students of each of the partner schools completed the
task in their own country and presented the results through a remote meeting.

o Students took part in the workshop “Modern methods of waste management,”
learned the way of waste from home to landfill and how to segregate waste.
They invited a specialist from the Czech Republic who led the meeting, con-
necting with young people via the Internet.

o At the CHP plant, students learned where heat is coming from, how it is trans-
ported, why the pipes are cold although there is hot water flowing in them
and how the heat plant differs from the CHP plant. The meeting was also held
remotely, the effect was surprising, because by means of webcam, an employee
at the Polish Pszczyna CHP Plant showed their place of work to curious youth,
who connected via multimedia from Poland and abroad.

Together, young people also interviewed children in selected kindergartens in
their surrounding area about the importance of ecology in their lives. The result of
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the analysis was surprising, because in all the studied countries children are aware
of the importance of ecological activities. They believed in:

« respect for animals and plants, not trimming grass as a pro-ecological attitude;
o leading clean life through not producing pollution and too much waste;
 ecology which means eating fruit and vegetables;

« ecology which is about how to breathe fresh air and have clean water;

« ecology as life, there is no life without it.

Students from three countries also created inventions that in the future would help
protect the environment. The inventions largely included technological equipment
which would indicate the exact place of littering in the mountains, would give the
sensor a sign that someone threw a trash bag in the forest, or indicated dripping
taps loose in school and other institutions. The ideas were diverse, creative, and
above all future-oriented.

These mini-projects were carried out remotely, but the effects of their imple-
mentation are valuable in the education of young people in each country participat-
ing in this project, as confirmed by the guardians.

Representatives — coordinators commented on the validity and validity of
projects that are implemented using only technology as follows:

Opinion of the youth guardian from Austria, Stephan Sampt:

At first I was skeptical about such a project, I did not know if its effect
would be visible. | have extensive experience in stationary projects, where
we cooperate for several months and then present the effect of the work.
What are we going to do here? However, I saw the enthusiasm of young
people, they had a desire to do something new. At the same time, they were
happy that they would be the first, practically not moving from school,
they would do something. As a teacher, of course, | remember that the
goals of the partnership are part of the concept of improving the quality of
school work. I read that there is a principle of mutual commitment, which
means that both partners should equally involve their time and skills in
the partnership. I thought that the students and teachers of each partner
school would contribute as much as possible to the realization of jointly
defined goals. Everyone will do it to the best of their abilities and taking
into account any restrictions. Full access to all information on partner-
ships by both interested schools is also important. Traveling is not an
option, especially at the beginning of cooperation. Virtual contact often
has to be enough for us. That is why information and communication
technologies (ICT) are extremely important during the implementation of
the partnership — they allow us to communicate quickly and efficiently.
I was surprised, but despite my abilities and knowledge, young people
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know technology better than teachers. By the way, we — the elders — can
learn something more and observe. I am very pleased with the cooperation
and recommend such solutions to other schools. Through multimedia, we
connect once a week and discuss a selected topic related to ecology. This
is obviously a social problem that bothers us, we help the partner school
find a solution and they help us. In addition to the fact that we can expand
language knowledge (we speak English), we also see ourselves through
the webcam. At the end of the mini-project, we have fun together, hold an
e-learning party. We play music, dance, play puns. It works out best for us.
There is simply time for entertainment after hard work (S. Sampt, applica-
tion of technology in an international school project, October 11, 2019).

The guardian of Polish youth, Jarostaw Kinalski:

We are glad that we, as a school, could participate in such an innovative
project. We see the same benefits: greater motivation to learn foreign
languages and faster progress in learning, stimulation and development of
imagination, a chance to make new acquaintances, practical application of
information and communication technologies. It is primarily an openness
to people representing other cultures, activities for a sustainable lifestyle,
an increase in knowledge about school reality in a partner country. Despite
the great skills demonstrated by students in this area, it is worth ensuring
the support of an IT teacher. I took up this challenge and I'm happy. The
technologies in such a project enable easy and quick communication with
a partner from a distant country, motivate to work independently and raise
competences in the field of using ICT, as well as affect the dissemina-
tion of information through a website. Thanks to this, students will learn
about the new use of computers and the Internet, going beyond the basic
methods of communication. Most of the meetings took place in this one
room, because without a computer room in the project, we would never
move forward. Therefore, it is worth determining from the very beginning
what principles groups will work on. The advantage is that the partner-
ship encourages students to apply the acquired knowledge about e-mail,
internet forums, websites, etc. in practice. Our youth have started keep-
ing electronic diaries, like their colleagues from Austria. And this is now
a novelty among our students, and a cause of admiration in others. Thanks
to the partnership, our students can acquire skills important in today’s
world, use and build an attitude of openness and actions. The partnership
is part of our school’s daily work, as it manages to focus on education
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(J. Kinalski, summary of the effects of the Polish school’s cooperation with
foreign schools, September 16, 2019).

The guardian of the Czech youth, Zdenek Mruzek:

The development of technology makes its mark on the functioning of
students. Some time ago, I remember it was enough to be prepared at the
level of computer literacy. Rapid changes in technology have forced the
expansion of literacy into proficiency in the use of information and com-
munication technologies. And dealing with computer help in problem situ-
ations caused interest in computational thinking. At the beginning of the
development of IT education, it was enough for students and teachers to be
able to use the office package and to communicate via the network. This
basic preparation is not enough today. The purpose of equipping schools
with the latest technology is to familiarize students with technology in
times of its extremely rapid development and to prepare them for function-
ing in the information society. Why not use the possibilities of projects for
this? If there are schools willing to cooperate without payment, if there are
passionate teachers, then why not? Currently, computer and information
technologies are integrated into almost every field. School graduates are
expected to be well prepared to use these technologies. Thanks to such
projects, our students have learned to think creatively and critically and
are fluent in communicating and establishing relationships. It makes you
happy. By doing projects, young people try to learn about their culture and
customs. It opens to otherness and diversity. Thanks to such meetings, of
course with an element of science, students develop skills in critical think-
ing and formulating their position (Z. Mruzek, new challenges in the digital
school, September 3, 2019).

The main benefits of using new technologies in environmental education that
the respondents mentioned were the low costs of carrying out this project and
enabling meetings without the need to travel to other countries between partici-
pants. During the presented interview, the coordinators were very pleased with
the results, because students, in addition to joint participation in ecological work-
shops, could compare the ecological awareness of people in their countries. They
also highlighted the creativity of young people and their ideas. This exchange of
thoughts inspires even better action for the benefit of our environment.

As part of the project, three teachers exchanged ideas on how to better use ICT
tools at work during class. Everyone agrees that the project brought only benefits.
The subjects concerned ecological activities, which, as it turned out in all three
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schools, despite the differences in state, are important and one should talk about
ecology from an early age. Students eagerly connecting via multimedia, carried
out joint ventures, exchanged ideas, and gathered the effects of their work together
in an e-book. It turns out that projects do not have to be based on exchanges and
trips. The project showed an innovative idea — through using technological equip-
ment, it was possible to carry out several activities performed by young people who
connected via the Internet. Each of the parties boasted their ecological activities,
and at the same time improved their level of English. The most important element
were low project costs. The teachers also emphasized that the project allowed
them to learn new opportunities to use technology in education, watching young
people. Polish students began to create their electronic diaries, like their foreign
new friends.

A Summary

The issue of climate change is undoubtedly the current topic for discussion. Cli-
mate change is a fact and often the discussion about its causes hardly contributes
to the real solution to the problem. A reliable debate on climate protection, as well
as state fulfillment of international commitments undertaken in this area can
contribute to the problem solution.

Social changes taking place in the world cause changes in lifestyle. Health care
at home and the environment is becoming more and more important, and families
are developing initiatives to raise children in an active respect of the environment
and shape the ecological sensitivity from an early age. This ecological education
has a great chance to change the existential attitude of a nation, which consists in
treating life as an opportunity to experience pleasure (Botoz, 1995, pp. 33-37).

One of the major problems of the modern world is the so-called “Ecological
crisis,” or a serious disturbance of the natural balance between man and his envi-
ronment. This situation results from the disordered use and plundering of natural
resources by human activities. Often, man does not realize that threatening his
environment, he is threatening himself. Unfortunately, humankind, despite of the
fact of being completely dependent on nature, unfavourably influences the exist-
ing balanced interaction between organisms and the environment. As a result, the
entire ecology of the earth, thoroughly changes. Therefore, the human mission to
the world can be described by three verbs: transform, serve and protect. Nature is
not a completely self-renewing resource, therefore man cannot take a gladiatorial
attitude towards it; we are not the only or the last generation, hence we cannot
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leave our land devastated. Today, ecology is a call to the proper attitude of man
towards the world around him (Krawczyk, 1986, pp. 13-23).

Keep in mind that: “The basic idea is that students, who will come of age in
the 21st century, need to be taught different skills than those learned by students
in the 20th century, and that the skills they learn should reflect the specific de-
mands that will be placed upon them in a complex, competitive, knowledge-based,
information-age, technology-driven economy and society” (Morze et al., 2016,
p. 42). The essence of computer science is solving problems with the help of a
computer. Students are struggling with problems and tasks from various subjects,
and quite often a computer is the right tool to use. The problem is a situation where
a student is to present a solution and steps leading to it, on the basis of what he
knows but without any prior knowledge how to do it. The problem is generally of
some difficulty, it is not a routine task. Schools should develop their students’ IT
competences more and more. The presented project of three schools from three
different countries showed the importance of the described activities. Technology
should increasingly be used during projects in order to enrich them.

It should be remembered that the use of technology can also take place during
extracurricular activities, as well as projects that bring only benefits (such as shap-
ing language and IT competences, as well as preparing students to international
cooperation and developing their).

The use of technology in projects requires specific workload of coordinators
and participants as a part of clearly defined activities, tasks and assigned roles.
Using IT also helps in conducting the evaluation at the end of a project more ef-
ficiently. Thanks to such undertakings as the project described, schools will have
the opportunity to train students’ skills in working in international groups, prepare
for independent search of information, also on the Internet, and improve the ability
to select important information.
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Rola technologii informacyjnej w edukacji ekologicznej
w konteks$cie wspolpracy szkot srednich z Polski, Austrii i Czech

Streszczenie

Wspotczesne problemy ekologiczne swiata mogg by¢ badane nie tylko jako sondaz wiedzy, opi-
nii i postaw, ale takze jako projekt majacy na celu stymulowanie spoleczenstwa od najmtodszych
lat do odpowiedzialnosci za §rodowisko, zwickszenie indywidualnej §wiadomosci ekologiczne;.
Artykut stanowi podsumowanie prac przeprowadzonych w ramach projektu trzech wspotpracuja-
cych szkoét reprezentujacych Polske, Austrie i Czechy. Celem projektu byto rozwazenie znaczenia
ekologii na poziomie szkét $rednich w wybranych krajach uczestniczacych w tym projekcie oraz
wykorzystanie technologii do realizacji tego projektu. Migdzynarodowi koordynatorzy projektow
przeprowadzali wywiady. Pytania dotyczyly: zastosowania technologii w miedzynarodowym pro-
jekcie szkolnym, podsumowania efektow wspolpracy polskiej szkoty ze szkotami zagranicznymi
i nowych wyzwan w cyfrowej szkole. Przeprowadzono rowniez badania jakosciowe. Projekt zo-
stal takze przeanalizowany pod katem uwzglednionych dziatan i zaprezentowano efekty. Gtowna
kwestia poruszong w projekcie jest ochrona srodowiska i ekologia. Zwrocono uwage na problemy
Ziemi jako wspodlnego domu wszystkich ludzi. Podkreslono takze dialog o wspotpracy w dziedzi-
nie ekologii. Prawdziwa ochrona srodowiska, jak pokazuja opisane w artykule dziatania uczniow
z trzech krajow, to nowy styl edukacji, nowe podejscie do ekologii, co jest wezwaniem do wtasci-
wej relacji cztowieka z otaczajacym go Swiatem.

Stowa kluczowe: ochrona $rodowiska, zrdwnowazony rozwoj, innowacje edukacyjne, eko-
logia, technologia informacyjna
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PoJab I/IH(I)OpMaIII/IOHHLIX TEXHOJIOTHH B IKOJIOTHY€CKOM 06pa30BaHl/ll/l
B KOHTEKCTE COTPYAHUYIECTBA MEK/Y By3aMH HOJ’I])IHI/I, ABCTpl/II/l u Yexun

AHHOTaUUSA

CoBpeMeHHBIE 3KOJIOTHYECKHe MPoOIeMbl MUPa MOXKHO M3y4aTh HE TOJIBKO Kak 0030p 3Ha-
HU, MHCHUI ¥ B3TJISI0B, HO M KaK MPOCKT, HAIIPABJICHHBIN Ha CTUMYJIMPOBAHUE OOIICCTBA C
paHHEro Bo3pacTa K OTBETCTBEHHOCTH 33 OKPYXKAIOLIYIO Cpely, IOBBIIICHHE HHIUBUAYaTIbHON
9KOJIOTUIECKOH ocBetoMIICHHOCTH. CTaThs MPeCTaBIsAeT COO0 pe3roMe paboTH!, BEITOJIHEHHOI
B paMKax IPOEKTa TPeX COTPYIHUYAIOIINX KO, IpeacTaBistomux [lomsury, ABctpuio n Yem-
ckyto PecriyOmmxy. Llenbio mpoekTa GbI0 pacCMOTPETh BaKHOCTH SKOIOTHH Ha YPOBHE CPEAHNUX
LIKOJI B OTJEIBHBIX CTPAHAX, yUaCTBYIOIINX B 3TOM MPOEKTE, U UCTIOIb30BAHNE TEXHOIOTUI JJIst
peanau3aluu 3TOro IpoeKTa.

C MeX1yHapOJHBIMU KOOPJIMHATOPAMH IIPOEKTa OBLIN MPOBEIeHBI cobeceoBaHus. bimn
3aTPOHYTHI CJIEYIOMINE BOIIPOCH!: IPUMEHEHNE TEXHOJIOTHH B MEK/yHAPOAHOM IIKOJIBHOM
MIPOCKTE, KPATKOE N3JI0KEHHE PE3YIBTaTOB COTPYAHNIECTBA MOIBCKON IITKOIBI C HHOCTPAHHBIMHU
IIKOJIAMH 1 HOBBIE BBI30BEI B IH(poBoit mKkose. KauecTBeHHOE nccneqoBaHue ObLIO MTPOBEAEHO.
ITpoekT Takske OBII MPOAHANNU3UPOBAH C TOUKU 3PEHUS AEATEIBHOCTH, BKIIOUEHHON B HETO,
U ObLIH MpeACTaBJICHBI PE3YJIbTAThI.

OCHOBHBEIMH BOIIPOCaMH, 3aTPOHYTBHIMH B MIPOEKTE, SBISIOTCS OXpaHa OKPYIKAIOIIEeH Cpeabl
n sKoJsiorusi. BunManune ObU10 yzeneHo mpobiemaM 3eMity, o0IeMy IoMYy Bcex Jroneil. brima
TaKke MOIYEPKHYTa POIb 00pa3oBaHUs B (JOPMUPOBAHHH BO3MOXKHOTO MEXyHAPOAHOTO THa-
Jora 0 COTpyJHHYECTBE B 007TacTH 3Konoruu. PeadpHas 3amuTa OKpy XKarome cpeasl, 0 4eM
CBUAETEIBCTBYET AEATENBHOCTh CTYAEHTOB U3 TPEX CTPaH, ONMCAHHASI B CTAaThe, — 3TO HOBBII
CTUJIb 00pa30BaHMs, HOBBIN MOJIXO0/ K 9KOJOTHH, KOTOPBIH SIBJSCTCS MPU3BIBOM K HaIJICHKAIIM
OTHOIICHUSIM YeJIOBEKA C OKPY KAIOIIAM €0 MHPOM.

KnroueBble clOBa: OXpaHa OKpyIKarolleil cpebl, yCTOHYMBOE pa3BUTHE, 00pa30BaTeIbHbIC
MHHOBAIMH, SKOJIOT U1, NHQOPMAIIMOHHBIE TEXHOIOI MU

Natalia Maria Ruman, Martha Finger, Stephan Sampt, Zdenek Mruzek

El papel de la tecnologia de la informacion en la educacion ecolégica
en el contexto de la cooperacion entre escuelas secundarias de Polonia, Austria
y la Repiblica Checa

Resumen

Los problemas ecologicos contemporaneos del mundo pueden estudiarse no solo como una en-
cuesta de conocimiento, opiniones y actitudes, sino también como un proyecto destinado a estimular
a la sociedad desde una edad temprana a la responsabilidad por el medio ambiente, aumentando
la conciencia ecologica individual. El articulo es un resumen del trabajo realizado en el marco del
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proyecto de tres escuelas cooperantes que representan a Polonia, Austria y la Republica Checa. El
objetivo del proyecto era considerar la importancia de la ecologia a nivel de escuelas secundarias
en paises seleccionados que participan en este proyecto y el uso de tecnologia para implementarlo.

Se entrevisto a coordinadores de proyectos internacionales. Las preguntas se referian a: apli-
cacion de tecnologia en un proyecto escolar internacional, resumen de los efectos de la cooperacion
de la escuela polaca con escuelas extranjeras y nuevos desafios en la escuela digital. Se realizé un
estudio cualitativo. El proyecto también se analiz6 en términos de actividades incluidas en él, y se
presentaron los efectos.

Los principales problemas planteados en el proyecto son la proteccion del medio ambiente y
la ecologia. Se presto atencion a los problemas de la Tierra, el hogar comun de todas las personas.
También se hizo hincapié en el papel de la educacion en la configuraciéon de un posible didlogo
internacional sobre cooperacion en el campo de la ecologia. La verdadera proteccion del medio
ambiente, como lo demuestran las actividades de los estudiantes de los tres paises descritos en el
articulo, es un nuevo estilo de educacion, un nuevo enfoque de la ecologia, que es un llamado a la
relacion adecuada del hombre con el mundo que lo rodea.

Palabras clave: proteccion del medio ambiente, desarrollo sostenible, innovaciones
educativas, ecologia, tecnologia de la informacion
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Using Moodle as a Solution
to Interdisciplinary E-collaboration Issues

Abstract

Rapid technological development in recent years has contributed to numerous
changes in many areas of life, including education and communication. Estab-
lishing interdisciplinary collaboration brings many benefits, it is, however, often
associated with numerous problems and inconveniences, as well as the need for
constant improvement, lifelong learning, professional development (CPD) and
finding an effective way of information transfer. Living in a constant rush makes
the logical order of information transfer become a key aspect, as more and more
operations are being done chaotically, using multiple online tools. Although col-
laboration happens to be complicated even for colleagues specializing in different
aspects of the same profession, establishing cooperation between specific groups
of interdisciplinary specialists, such as engineers and physicians, has a significant
impact on modern diagnostics and medical treatment development. Based on
some selected case studies investigated at Gdansk University of Technology and
Medical University of Gdansk, supported by an overview of available education
and collaboration tools, a solution based on the Moodle LMS platform has been
proposed, implemented, and analyzed.

Keywords: Moodle, interdisciplinary collaboration, e-collaboration, medical
engineering
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Interdisciplinary Collaboration Issues

Lifelong learning and the direct application of a relatively new field called inter-
disciplinary collaboration is now required to apply broad knowledge from various
fields which are not always related. In interdisciplinary projects, active consulting
with the use of appropriate and efficient collaboration tools is an extremely impor-
tant factor which abounds in many benefits (Augustine, 2018).

It has been researched and proven that even the mere possibility of conducting
consultations positively affects the creation process, while teamwork increases the
sense of security, reduces stress and allows for the exchange of ideas which can
lead to novel solutions. Active collaboration increases the awareness of mistakes
and opens people’s minds to perceive the subject from a completely different angle,
which is extremely important in interdisciplinary projects (Howard, 2015).

Establishing such cooperation brings many benefits. However, it is often as-
sociated with numerous technical problems and inconveniences, as well as the
need for changes in the adult education model, constant improvement, and con-
tinuous professional development (CPD). The time constraints of the modern day
are compounded by the need for projects to be consulted at every step. Moreover,
the problems of distance, delays and the high cost of traveling make conventional
consultations prohibitively expensive and ineffective. Yet, effective consulting does
not require being in the same room. The key objective is to communicate and share
information effectively. With time increasingly being of the utmost importance,
more and more projects are conducted over the Internet using multiple online tools
instead of organizing long and often inefficient office meetings (Koztowska, 2017).

Despite many advantages of online collaboration, there are those who are still
concerned about certain aspects of online projects and interdisciplinary work
in general. Is it overconfidence and a sense of rivalry which makes some think
that they can do everything by themselves and resent anybody looking over their
shoulders or criticizing their work, or, is it a completely different reason? Misun-
derstandings between specialists of different fields often discourage them from
working together. The problem is that a lack of consultation may lead to dangerous
and even harmful situations, whose effect might become apparent only after some
time. Is the illusion of independence worth risking human safety? Definitely not!
We need different specialists to pay attention to different parameters and consider
factors not strictly associated with their field. One professional may identify
problems another would never consider. Communication problems can also occur
between specialists of different fields of the same scientific discipline, where dif-
ferences in terminology and procedures cause serious misunderstandings, even
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when the same native language is spoken by all involved. Interdisciplinary col-
laboration requires much patience and mutual respect.

Engineers and Physicians — How It All Started

Establishing interdisciplinary cooperation between engineers and physicians
brings many benefits and has a significant impact on modern diagnostics and
treatment development. However, engaging in such cooperation often causes
many problems and inconveniences. Medical engineering requires a great sense
of responsibility. Even a small mistake may cause serious consequences. Proper
and effective collaboration between different specialists who are focused on dif-
ferent aspects is a significant factor with regard to the patient’s safety and recovery
(Morschauser, 2014).

It all started with an engineering diploma thesis which was carried out at
Gdansk University of Technology, Faculty of Mechanical Engineering. As a gradu-
ate engineering student of Mechanical-Medical Engineering, I was assigned to a
project to design a device for children learning to walk (an improved baby walker).
A few years earlier, a similar project was carried out and produced a baby walker
which received great media success and a patent. However, subsequent research
revealed that the baby walker concept in general was, in fact, extremely harmful
to toddlers. Based on collected publications, research results, statistical analysis,
and legal regulations, it was established and proven that baby walkers are harmful
and do not hasten the learning process of walking.

In some countries, such as Canada, they are now classified as illegal. Using,
producing, buying, or importing baby walkers in Canada is forbidden by law.
Moreover, baby walkers seriously delay a child’s physical development. They can
cause lumbar spine deformation, balance disorders, flat feet and other health is-
sues. Based on professional literature, the required mechanism of a child learning
to walk was illustrated. On the basis of the collected data and consultations with
doctors and physiotherapists, the dangers of placing children in baby walkers were
described. It was also explained how baby walkers can hinder the child’s devel-
opment. The harmfulness of walkers has been analyzed in the context of general
development, orthopedics, and neurology. It was concluded that baby walkers have
no positive effect on the child’s process of learning to walk. Furthermore, they are
harmful and can lead to many developmental disorders that may stay undisclosed
and asymptomatic for many years and suddenly appear in adulthood or even in
one’s old age, such as the lack of proper safety reactions when falling, which can
result in serious bone fractures (Koztowska, 2016).

The mechanical parameters of baby walkers fulfill basic mechanical require-
ments regarding, for instance, robustness and durability, which are the main preoc-
cupations of a mechanical engineer. Yet, if it had not been for the multidisciplinary
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approach to the subject matter and consultations with physicians, another harmful
device would have been designed.

Another issue connected with the collaboration between engineers and physi-
cians is the time-consuming and inconvenient need for constant mutual supervi-
sion. Medical device designing requires a wide range of expertise in various fields
of medicine and engineering, including the rapid development of technologies used
in diagnosis, implantology, rehabilitation, etc. Moreover, collaboration should be
consistent because it is usually most effective when it is carried out throughout
the entire designing process.

An example of the consequences of the lack of collaboration is the rehabilita-
tion robot Renus-1 (Dunaj, Klimasara, & Pitat, 2017). Renus-1 was designed by
an engineer, based on his own rehabilitation experiences. The designing process
was carried out without any participation of a medical specialist or an institution.
Although a prototype of the robot has been built, it cannot, unfortunately, be used
for any rehabilitation purposes. The problem is the lack of collaboration in the de-
signing process, which resulted in many complications during the implementation.
First, it is very difficult to obtain the approval from the ethics committee for tests
on patients. Moreover, the control system designed by engineers was not intuitive
for non-technical staff. The presence of a medical specialist in the project group
would have helped in overcoming of many barriers.

E-Collaboration Issues

Interdisciplinary collaboration takes time and, apart from knowledge, requires
a lot of patience, dedication, and involvement. Since conducting consultations is
usually associated with long waiting periods in hospital corridors and sometimes
entails frequent appointment rescheduling, transferring the collaboration aspect to
a wisely chosen online tool saves time and also protects project participants from
health hazards of hospital premises.

Naturally, there are always some cultural differences, individual habits or
personality differences which may cause numerous misunderstandings. Well-
organized online work also needs a good schedule and a set of rules which every
team member clearly understands. The key aspect is selecting the most appropriate
tools to meet the specific requirements of the project.

First, one needs to determine what programs are to be used, the deadlines
for each stage of work and the communication procedures between participants.
Let us imagine a situation when member A uses only e-mail messages to get in
touch with member B, who checks his mailbox only once a week but keeps calling
member C to get information about the progress, which C does not have because
he is not on A’s mailing list. One is an early bird while all the others are night owls
and always get angry when forced to answer an early morning call. Moreover, one
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participant uses a special program which is not compatible with any of the others’
operation system. Even worse, a discussion which is important to the whole group
is conducted between individual members using various platforms and messaging
tools at various times. At one time, they might be communicating via Facebook
Messenger or WhatsApp, at another writing SMS messages or e-mails (with or
without the proper use of a “reply to all” button or using it only sporadically), and
then again they might be communicating via group chat or video conferencing.
The multitude of electronic channels of communication can later cause problems
with retrieving or referring to important data. This does not facilitate collaboration
but rather sows disorder, which leads to frustration (Koztowska & Howard, 2019).

It should also be clearly defined how often the email box should be checked,
what time and day is usually convenient for live sessions, how often a progress re-
port is to be submitted, what kind of software is going to be used and what types of
files are compatible with everybody to share and work on. Roles and tasks should
be allocated to the members in accordance with their specific skills, competences
and availability. All to maintain the appropriate pace of work.

Another important issue is that of cultural differences. Some cultures prefer
long descriptions and expressions of courtesy, while others appreciate communi-
cation which is straight to the point. The commanding tone of communication in
one culture could seem offensive to somebody from another culture. This should
also be considered.

Implementing Moodle As a Solution

Based on an overview of various programs and platforms supporting online
collaboration and education, a comparison of the most suitable of the available
cooperation tools has been made and a solution based on the Moodle LMS platform
has been proposed.

Moodle (Modular Object-Oriented Dynamic Learning Environment) is
a Learning Management System (LMS) used for e-learning projects, mostly in
schools, universities, and workplaces. Customizable management features make
it a good tool for creating private websites with online courses for educators and
trainers. Moodle allows for extending learning environments using community
sourced plug-ins. The software also allows instructors to hold live online meet-
ings. Features include a private online Learning Room with document, audio, and
video files (Stanley, 2014). Various integrated Moodle tools, such as Forum, Wiki,
Glossary and Choice, make collaboration well-organized.

Forum can be used for general announcements but also for discussions and
evaluations. It is possible to create many different fora in sections of the course.
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Wiki helps in collaborative writing of papers. It registers all the changes made
by individual team members. It also saves all the previous versions of a document
as a backup, which provides greater control of the writing process.

Using Glossary is an essential part of any interdisciplinary project. Collecting
definitions and explanations of the specific terms used prevents misunderstandings
and improves communication between the team members.

Choice is a simple decision maker. A simple question can be asked and a few
options are provided to choose from. Depending on the activity settings, one or
more answers can be chosen. The disclosure of the results can be regulated.

Moodle is a particularly good repository. It also has a reporting system that
shows all the activities of each participant.

Case Studies

To check the suitability and correctness of the chosen solution in practice, coop-
eration with representatives of technical, medical, and business environments has
been established and an experimental group of volunteers, including students,
teachers and entrepreneurs has been created. The information gathered was used
to prove that using Moodle along with clearly specified technical programs makes
interdisciplinary work faster and much more efficient.

Engineers, Physicians and Entrepreneurs — Erasmus+

Without doubt, one of the best inducements for universities to collaborate with
each other occurs when they receive a grant or become involved in a major project.
Some interdisciplinary projects have resulted from inter-academic cooperation be-
tween Gdansk University of Technology (GUT) and Medical University of Gdansk
(MUG) with the support of the SPACE ERASMUS+ program.

Erasmus+ is a European Union programme for education, training, and sport in
Europe. The ERASMUS+ project SPACE (Strategic Partnership for Creativity and
Entrepreneurship) directly addressed the aims and needs of enhanced European
cooperation in vocational education and training. SP4CE was a response to needs
identified in the “Bruges Communiqué on Enhanced European Cooperation in
Vocational Education and Training for the period 2011 — 2020.” (Cedefop, 2010).
To implement a SP4CE portal, WordPress and Moodle were used. The WordPress
page (http://sp4ce.eu/en/) provides information and training materials in five
languages: English, Greek, Polish, Slovak and Hungarian. The Moodle platform
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(http://sp4ce.moodle.pl/) allows for the collaboration of consultants, teachers and
students from different universities using the concept of Learning Rooms.

Learning Rooms are an on-line space on a dedicated Moodle platform created
to work on one project. It usually consists of a discussion forum, a set of tools such
as built-in links, books and pages working as a materials repository, and also some
activities, such as Wiki, assignments, surveys or voting tools. Moodle offers many
external plug-ins, like PoodLL, Skype, Facebook or different webinar platforms
which can engage the participants and diversify the collaboration. The work can
be both synchronous or asynchronous, depending on the conditions, time zone
differences and personal preferences.

All the project results and project actions were connected with promoting
the adoption of innovative practices in education and training by supporting
personalized and collaborative learning approaches, as well as critical thinking,
strategic use of Information and Communication Technologies (ICT), Open Edu-
cational Resources (OER), virtual mobility and other innovative learning methods
(Grabowska, Czaja, Koztowska, & Patasz, 2016).

The aim of the SPACE project was to develop information and organizational
solutions which would enable professional training aimed at an effective collabo-
ration between all project target groups during the learning process. The SPACE
project supported collaboration between project partners by exchanging modern
educational solutions and developing innovative tools to facilitate communication
and collaboration between students, schools, and businesses.

The SP4CE project used the experience and results of two lifelong learning
projects, Openlnn and HIG. The project consortium consisted of six partners from
four EU countries. The project coordinator, PIAP (Poland), is a research institute
with long-established cooperation with the industry and educational institutions.
PRO-MED (Poland) is a private company which has experience in developing
innovative approaches to teaching and learning with e-learning and blended
learning methodologies. TUKE (Slovakia) is a technical university fostering
links with institutions in the private and public sectors, while ASTRA (Slo-
vakia) is a training company which has significant experience in conducting
manager training. TREBAG (Hungary) has rich experience in the development
of innovative training materials and methodologies, including e-learning and
implementation of technology, and IDEC (Greece) has consulting experience in
developing quality management systems (Grabowska, Urbancikova, Stowikowski,
& Zielinski, 2015).

SP4CE portal provided the space for:

« problems to be solved, questions to be answered,
o creating teams, which wanted to work towards finding solutions to problems,
» mentoring & coaching,
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o presentation of developed solutions,
 publishing of solutions.

It was dedicated to three main target groups:
 coaches from companies who formulated and submitted the problem.

« students from various universities who chose problems, looked for solutions and
submitted short proposals.

« teachers who were allocated in accordance with the proposed solution to stu-
dents in Learning Rooms and assisted in the problem-solving process.

To achieve good online collaboration between all target groups, volunteers
from Gdansk University of Technology and Medical University of Gdansk have
been trained to use the appropriate software.

Participants of the SPACE project took part in some open Moodle courses,
starting from a Massive Open Online Course, Moodle MOOC 7, run by dr. Nel-
lie Deutsch on the Integrating Technology Moodle4Teachers platform (Deutsch,
2015). Experience gathered by both students and teachers during those Moodle
MOOCs was implemented in the project. Short training videos relating to Moodle
tools and the operation of Learning Rooms were created as part of the training and
used for future educational purposes. Numerous Learning Rooms were created for
students to be used for university group projects, med-tech consulting, research,
paper writing and much more.

Even though during the Moodle MOOCs and individual training numerous
different webinar tools were tested (e.g. WizIQ, BigBlueButton, Zoom, Click-
Meeting), none of them were selected to be included in the Learning Rooms as
recommended.

After the professional training of some of the project leaders, a free two-day
workshop for students and teachers from Gdansk University of Technology and
Medical University of Gdansk was organized as part of SPACE implementation
and Autodesk Fusion 360 Designation world online event. Among the 31 partici-
pants who finished the whole course, 10% were students of medical faculties, 13%
were PhD students, 16% were academic teachers and the remaining 61% were
engineering students of Gdansk University of Technology faculties of: Electron-
ics, Telecommunications and Informatics; Electrical and Control Engineering;
Applied Physics and Mathematics; Mechanical Engineering and Management and
Economics. The Moodle platform created for the purpose of the SPACE project
(http://sp4ce.moodle.pl/) allowed participants from different institutions to join
a dedicated Learning Room without formal obstacles.

One of the most successful projects, carried out and completed online with the
use of a Moodle platform and the new CAD cloud designing program Autodesk
Fusion 360, was a collaborative mandible implant design created by two students
of mechanical-medical engineering at Gdansk University of Technology, working
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online with a student of dentistry from the Medical University of Gdansk. As a
result, they not only prepared the design and material selection, but also produced
a prototype based on an individual computer tomography examination of a real
patient after bone resection, and a reconstruction with the usage of CAD programs
and 3D printing (Halman & Etmanska, 2017).
Based on this case study, a structural outline consisting of the following steps
was prepared for future use:
o diagnosis,
o X-ray and/or Multidetector Computed Tomography (MDCT),
o MDCT evaluation,
o sharing the results on Moodle,
« consultations between physicians in different medical centers,
« more medical tests, if needed,
« final diagnosis,
 planning the surgical treatment based on MDCT,
« consultations between physicians and engineers during the process of CAD
designing,
3D printing or milling of a prototype,
« evaluation,
« 3D printing or milling of surgical template,
3D printing or milling custom implant,
« surgical template and custom implant sterilization,
« surgical procedure,
« postoperative control using MDCT or Magnetic Resonance Imaging (MRI).
For the purpose of visual presentation of the collaboration process, a simplified
flow chart (Figure 1) was created as an additional resource, which can be used
as an simplified instruction and an explanation of the recommended cooperation
contrivance for future collaborative implant designing projects.

TECHNICIAN RADIOLOGIST PHYSICAN
MOODLE
« Computer « Diagnosis  Consultations
Tomography + Sharing « Treatment

planning

+ PHYSICIAN
« 3D Model « Surgical « Sterilization,
- Consultations template * Surgery,
« Prototype * Individual + Postoperative
implant control

Figure 1. Engineer-Physician collaborative e-designing contrivance.
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Thanks to the new technology, all the collaborative designing process was
conducted strictly online (Grabowska et al., 2016).

By the end of the project, there were over 500 registered users working in
124 Learning Rooms. These users were from Austria, Belgium, Brazil, Bulgaria,
Croatia, France, Germany, Greece, Hungary, Netherlands, Norway, Poland, Por-
tugal, Romania, Russian Federation, Slovakia, Spain, Sweden, and the UK.

Although the SPACE project is officially finished, many Learning Rooms
are still being used and more are being created after the acceptance of the final
report by the European Union Commission, which is the evidence of the project’s
sustainability.

Interdisciplinary PhD Dissertation — on Moodle?

Collaboration appears to be complicated even for colleagues specializing
in different aspects of the same profession. An ongoing interdepartmental PhD
research project can be given as an example. The subject matter, connected with
heat transfer, material sciences and surface modification, required collaboration
between the Department of Energy and Industrial Apparatus, and the Department
of Materials Engineering and Bonding. Both are part of Gdansk University of
Technology, Faculty of Mechanical Engineering. Because of some prosaic incon-
veniences, the work had been going slowly, mostly because of the lack of proper
information exchange.

The main problem was an inconsistent application of communication tools.
Email exchanges were mixed with phone calls which were usually impossible to
record and hard to remember. Moreover, teachers from both departments used
to contact only the PhD student and ask what the other scientists had decided or
hurried them up without talking to each other. Meetings at the university were
repeatedly postponed because of poor time management or conflicting schedules.
It all resulted in almost a year of planning without undertaking any action.

After the great success of many interdisciplinary engineer-physician projects
carried out as a part of the SPACE program and a Moodle-conducted master’s the-
sis, it was decided to continue PhD research and consultations on Moodle. Once the
research had moved to a Moodle working area (Figure 2), communication rapidly
improved, which resulted in a better understanding of the subject and, therefore,
an increase in research efficiency.

However, after a few weeks, work slowed down again. The main PhD supervi-
sor took the position of an observer and, therefore, left others confused about who
was taking on the leadership position. It is a cultural custom that in some countries,
university social status makes interpersonal relations more distanced. In other
words, if a student took control over the project and started issuing commands, it
could be considered rude. As long as it is done in a polite way, with respect and
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clear explanation, it is acceptable to have one rule bent or even broken for the
purpose of general improvement.

In this case, it was the PhD student who had to take over and put some pres-
sure on other team members, otherwise, the research and experiment would have
gotten stuck at a dead end due to procrastination.

It also turned out that some of the university teachers, mostly elderly ones,
would never admit that they did not feel comfortable enough in the online col-
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laboration environment. Although their lack of some basic digital skills excluded
them from proper participation in the project, it was too embarrassing for them to
ask for help. It could have been the differences between the former and modern
deportment that adversely affected the integral endeavor.

The solution was to implement personalized training for teachers, which was
carried out in a way that their authority remained intact. Human habits, attitude,
abilities, and willingness should always be taken into consideration as an important
factor determining the success or failure of a proposed solution.

Conclusions

Constant communication between professionals specialized in different disciplines
has a positive effect on the whole designing process. Interdisciplinary coopera-
tion between all the multidisciplinary team members reveals the possibilities and
limitations of each medical and technical solution from both points of view. It
makes the results more credible. Jointly developed solutions are more sustainable
and much safer. Using the right e-collaboration tool makes interdisciplinary work
faster, safer, and more efficient.

Transferring the collaboration contrivance to the universities’ Moodle plat-
forms causes many concerns over some formal obstacles such as scientists, project
participants and researchers from outside the university logging into the university
platform. Gdansk University of Technology has its own Moodle platform — eNauc-
zanie (https://enauczanie.pg.edu.pl/moodle/), which is integrated with the general
university portal MojaPG (https:/moja.pg.edu.pl/). The system allows people
from outside of the university to access the Moodle platform after going through
a registration and verification process.

LMS Moodle supports online collaboration in multiple ways. The variety of
available tools allows for many adaptations of the working area to meet the needs
of different projects in diverse disciplines. Working online with Moodle saves time,
money and saves participants from unnecessary frustration.
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Moodle jako rozwiazanie problemow
interdyscyplinarnej e-wspélpracy

Streszczenie

Szybki rozwdj technologiczny w ostatnich latach przyczynit si¢ do licznych zmian w rozma-
itych dziedzinach zycia, w tym w edukacji i komunikacji. Nawigzanie wspotpracy interdyscypli-
narnej przynosi wiele korzysci, jednak czesto wigze si¢ z réznymi problemami i niedogodnosciami,
a takze potrzeba cigglego doskonalenia, uczenia si¢ przez cate zycie, rozwoju zawodowego (CPD)
i znalezienia skutecznego sposobu przekazywania informacji. Zycie w ciggtym pospiechu sprawia,
ze czas staje si¢ kluczowym aspektem, poniewaz coraz wigcej operacji jest wykonywanych prawie
wylacznie przy uzyciu réznorodnych narzedzi online. Mimo ze w wielu przypadkach wspotpraca
bywa skomplikowana nawet dla 0sob specjalizujacych si¢ w ré6znych aspektach tego samego zawo-
du, nawiazanie wspotpracy migdzy konkretnymi grupami interdyscyplinarnych specjalistow, taki-
mi jak inzynierowie i lekarze, ma znaczacy wptyw na nowoczesng diagnostyke i rozwoj leczenia.
Na podstawie wybranych studiow przypadkéw zbadanych na Politechnice Gdanskiej i Gdanskim
Uniwersytecie Medycznym, popartych przegladem dostepnych e-narzedzi wspierajacych edukacje
1 wspolprace, zaproponowano rozwigzanie oparte na platformie LMS Moodle, ktére nastgpnie
wdrozono i przeanalizowano.

Stowa kluczowe: Moodle, wspolpraca interdyscyplinarna, e-wspotpraca, inzynieria me-
dyczna
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Opa Kosznoscka

Moodle — pemmenuem npodJiem
MEKAUCHUIIIMHAPHOI0 YJIEKTPOHHOI0 COTPYIHUYECTBA

AHHOTaUUSA

BBICTpOE TEXHOIOrHYECKOE pa3BUTHE B IOCJIETHUE TObI CHOCOOCTBOBAIO MHOTOYHCIICHHBIM
U3MEHEHMSIM B Pa3IMYHbIX cepax KU3HH, BKII0Yasi 00pa30BaHHEe U KOMYHHUKAIUIO. YCTaHOBIIE-
HUE MEXAUCIUILINHAPHOTO COTPYTHUYECTBA IPUHOCUT MHOTO IIPEHMYIIIECTB, HO YaCTO CBSI3aHO
C pa3IMYHBIMU IPOOIEMaMU U HEy100CTBaMH, a TAK)Ke C HEOOXOUMOCTBIO IIOCTOSTHHOTO COBEP-
ILICHCTBOBAHUS, 00yUCeHUs B TCUCHHUHU BCeil sku3HH, podeccuonansroro pasputus (HITP) u moncka
3¢ deKTUBHBIX CTOCO00B Nepeaayn HHPopManun. JKU3Hb B MOCTOSHHOW CIICIIKE AeTacT BPeMs
BA)KHBIM aCIIEKTOM, TOCKOJIBKY BCe OOJIbIIe U OOJIbIIE ONepaIiii BEINOIHACTCS IOYTH UCKITIOUH-
TEJIBHO C UCIOJIb30BAHUEM PA3IMYHbIX OHJIAH-UHCTPYMEHTOB. HecMOTpst Ha TO, YTO BO MHOTHX
CITydasiX COTPYAHNYECTBO MHOT/IA 3aTPYAHSHO IaXKe IS JIFOAEH, CHIelNaIu3PYIOMNXCS B PA3HBIX
acIeKTax OJHOH U TOH ke MpodeccHH, yCTAaHOBICHHE COTPYIHHUSCTBA MEKITY ONPEACICHHBIMU
IpyNIamMu MEKIHCLHUIITHHAPHBIX CIICIUAINCTOB, TAKUMH KaK MH)KCHEPBI U BpadyM, OKa3bIBacT
3HAYMTENIFHOE BIUSHHUE HAa Pa3BUTHE COBPEMEHHOIT IMarHOCTHKH U JeueHus. Ha ocHOBe n30paH-
HBIX TEMAaTHYECKUX MCCIIEA0BAHUH, U3yYCHHbIX B [TaHHCKOM TEXHOJIOIMYECKOM YHHUBEPCUTETE
U [ 1TaHbCKOM MEJIMIIMHCKOM YHHBEPCUTETE, a TAK)KE HAa OCHOBE 0030pa JOCTYHBIX 3JIEKTPOHHBIX
WHCTPYMEHTOB, IOJIIePKUBAIOIINX 00pa30BaHUE ¥ COTPYAHNIECTBO, OBLIO IPEIIOKEHO PEIICHHE
Ha Oa3e mratdpopmer LMS Moodle, koTopoe 3aTeM ObII0 pealin30BaHO ¥ MPOaHATU3HPOBAHO.

KnioueBsie ciuoBa: Moodle, MeXAMCUNIUIMHAPHOE COTPYIHHUUYECTBO, IEKTPOHHOE COTPY -
HHYECTBO, MEAMIIHHCKAS HHIKCHEPHSI

Ewa Koztowska

Usando Moodle como solucion de e-colaboracion
de materias interdisciplinarias

Resumen

El rapido desarrollo tecnoldgico de los ultimos aflos ha contribuido a numerosos cambios en
muchas areas de la vida, incluidas la educacion y la comunicacion. Establecer una colaboracion
interdisciplinaria trac muchos beneficios, sin embargo, a menudo se asocia con numerosos pro-
blemas e inconvenientes, asi como con la necesidad de mejora constante, aprendizaje permanente,
desarrollo profesional (DPC) y encontrar una forma efectiva de transferencia de informacion. Vivir
con prisa constante hace que el orden logico de la transferencia de informacion se convierta en un
aspecto clave, ya que cada vez se realizan mas operaciones de forma caotica utilizando multiples
herramientas en linea. Aunque la colaboracion resulta complicada incluso para los colegas que se
especializan en diferentes aspectos de la misma profesion, el establecimiento de la cooperacion entre
grupos especificos de especialistas interdisciplinarios, como ingenieros y médicos, tiene un impacto
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significativo en el diagnostico moderno y el desarrollo de tratamientos médicos. Sobre la base de
algunos estudios de casos seleccionados investigados en la Universidad Tecnologica de Gdansk y
la Universidad Médica de Gdansk, respaldados por una descripcion general de las herramientas
de educacion y colaboracion disponibles, se ha propuesto, implementado y analizado una solucion
basada en la plataforma Moodle LMS.

Palabras clave: Moodle, colaboracion interdisciplinaria, e-colaboracion, medicina
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The Interactive Board — an Indispensable Device
in Upper Secondary Education

Abstract

In the face of dynamic social transformations and the lives of modern children and
young people, the school should use modern educational technologies to a greater
extent than ever before. One of the great opportunities to increase the attractiveness
of the school for students is to use, for example, an interactive board that offers
greater opportunities for interactive lessons. Children and young people are living
in the world of multimedia, which have taught them to demand surprises and new
ways of presenting information at an ever faster pace; therefore, they have different
expectations from their teachers than previous generations. To use modern tech-
nologies in lessons, it is necessary to prepare and motivate teachers. The article
presents the educational values of this type of teaching aid, and explores their use
by teachers in upper secondary school.

Keywords: information technology, interactive board, digital school, media
competence of teachers
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Introduction

Nowadays, teaching is enriched with many new interactive media, thus increas-
ingly referred to as “multimedia.” Today, this term is reserved primarily for com-
puter applications. Interestingly, in the past its meaning was completely different,
and meant the simultaneous use of several teaching aids (Nocny, 2007). The de-
velopment of modern technologies makes it necessary to constantly adapt to new
conditions, which allows introducing modern forms of teaching to the educational
system. The Ministry of National Education in Poland places an increasing em-
phasis on the digitization of schools, which aims to ensure that all school classes
have interactive boards. An interactive board is an indispensable teaching tool in
a modern school. This touch screen, which works with a multimedia projector and
computer, enables the teacher to display graphic or multimedia materials. We can
provide students with websites, movies and other educational materials, through
the use of the interactive board. On the board a teacher can write, underline and
work like on a traditional board, but they are also able to save and print the content
of what can be seen on the screen. The interactive board is a 21st century school
board and makes it very easy for the Polish teacher to conduct interactive lessons
(Kupisiewicz, 2013).

Accordingly, it may be argued that students who are raised in the era of the
ubiquitous access to computers and whiteboards absorb the knowledge much faster
and easier. These devices activate and stimulate their concentration. What is more,
teachers can spend less time preparing for their classes and return to a previous
topic at any time during the lesson.

In this way, it can help to recollect, reuse and consolidate existing material. The
functioning of the European Multimedia Education Center proves the importance
of interactive education. Interactive education is choosing a learning process that
maximizes participation in the lesson and gives the student the opportunity to
choose their own methods and ways of learning. It ensures the effectiveness of
teaching, increases the level of motivation and satisfaction of students (Surowaniec,
2007). This center mainly trains school principals who are interested in introducing
the newest technology into their institutions. By demonstrating “good practices”
from foreign schools which have introduced multimedia tools during lessons,
Polish principals, through the training become the precursors and main motivators
of the newest technology in their schools.
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The Interactive Board in the Practice of the Learning Process

The interest of children and young people who have daily contact with television,
computer games and the Internet is becoming an increasingly difficult task for
teachers using static teaching methods; mainly because students become bored
quite quickly with traditional methods of teaching. Interactive boards are a great
solution for these types of contemporary problems. There are more and more
“white boards” in Polish schools. It should be emphasized, however, that they first
became particularly popular in British schools. Using an interactive whiteboard
has many benefits — above all, it increases the interest and activity of students
during classes. Lessons become more attractive. They provide the opportunity to
use rich multimedia resources and didactic programs. Moreover, they stimulate
classroom discussion, enable interaction with teaching material and motivate to
learn (Majewska, 2013).

There are many interesting articles on the use of interactive whiteboards
in lessons. These articles deal with such topics as: multimedia help during the
preparation of passing mathematics exams (Heba, Smyrnova-Trybulska, & Ka-
pounova, 2017), showing the use of an interactive whiteboard during English les-
sons (Serowy, 2011), how to work correctly and effectively on a multimedia board
(Zbistawska, 2010; Seczawa, 2008), or the use of this equipment during geography
lessons (Rolf-Murawska & Podgodrski, 2010). These articles can serve as inspiration
for teachers who are starting their adventure with multimedia aids.

The interactive whiteboard belongs to new media that allow the use of digital
recording and algorithmic processing techniques to process and send any large
amount of data in the shortest possible time (Ruman, 2018). Thanks to the use of
an interactive whiteboard during the lesson, the teacher does not provide students
with information and ready-made ways to solve problems, but directs their work
so that they independently search for answers by performing exercises specially
prepared for this purpose. The many advantages are also visible in class with the
varying pace of work. When writing examples of exercises on a traditional board,
at some point, the teacher must erase the record. The interactive whiteboard gives
you the opportunity to return to specific content at any time. Thanks to this, stu-
dents who work faster can be asked to perform another task, and students with a
slower pace of work can return to previous messages and the teacher can calmly
explain its content.

It should be mentioned that the interactive whiteboard is multisensory. Parallel
impact on many senses allows for quick and effective assimilation of knowledge
and longer retention of knowledge. The student may experience learning in many
ways. During the use of the board, young people become the co-creators of the
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image, notes, choice of colors, themes and ways of writing. The student may feel
that the lesson is not only reproduced by the teacher, but that they are actively in-
volved in it (Miernik & Piasta-Siechowicz, 2008/2009). Keep in mind that: “The
basic idea is that students, who will come of age in the 21st century, need to be
taught different skills than those learned by students in the 20th century, and that
the skills they learn should reflect the specific demands that will be placed upon
them in a complex, competitive, knowledge-based, information-age, technology-
driven economy and society” (Morze, Makhachashvili, & Smyrnova-Trybulska,

2016, p. 42). Information education is education preparing students for life in an

information society. Today’s students are tomorrow’s teachers — they will be teach-

ing other people (Ruman, 2017).

Thanks to such a board, the teacher controls the course and pace of the lesson
by explaining the harder parts without interrupting the application. Furthermore,
they have the ability to use ready-made multimedia materials and the students’
independent handling of the board ensures their active participation in the lesson.
The interactive whiteboard also has drawbacks. First of all, the time to prepare
materials for the board is very long, and the markers quickly break down. What is
more, often launching a whiteboard takes a lot of valuable lesson time, the board
freezes and does not offer as much writing space as a traditional blackboard. It
can also be unreliable when launching websites or programs. Continuous use of
the board can cause students to become accustomed to it and thus discourage them
from traditional working methods. Despite the wide possibilities of the interactive
whiteboard, the teacher should use a traditional whiteboard so that students do not
forget how to write on it (Satasinska-Andruszkiewicz, 2015).

There are several factors that affect the efficiency of using a multimedia
whiteboard. This includes a high level of blackboard use skills, ensuring constant
training depending on the individual needs of teachers, preparing their own materi-
als for the board, cooperation between teachers and an exchange of experience in
using the board. Administrators should also pay attention to the proper assembly
of the board and technical support to quickly eliminate any problems. There are
several types of interactive whiteboards:

o touch — these boards have a matt surface resistant to reflections and ensure a
high quality of reading. They are controlled by means of a pointer or finger and
are also resistant to damage;

« clectromagnetic — these are operated using precise electronic pens. They allow
simultaneous use by several people and can be treated as dry-wipe boards;

« infrared — the boards of this type are equipped with a matt surface that guar-
antees resistance to mechanical damage. Even in the case of defects they will
work properly;
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« capacitive — this kind of board is characterized by the ability to be operated by
several people at the same time. The properties they have include high resolution
and control with a finger or a pointer (Mamrot, 2018). There are many models
equipped with special programs for schools that have work tools adapted to
different subjects.

A teacher who works with an interactive whiteboard should also read the
pages of the instruction manual that are useful in the course proposal, as well
as tips from other teachers that are related to their particular field of expertise.
There are materials related to various topics and subjects at http:/www.scholaris.
pl. There are also pages where teachers share entire lessons with their own out-
lines. Such materials can be found at http://exchange.smarttech.com. Publishers
have also proposed e-books and multibooks for interactive boards that would be
helpful to the teacher in preparing their lessons. The first suggestion is a repetition
of textbooks that can be used to guide students as to which page of the textbook
they are working at a given moment to avoid unnecessary confusion. Multi-
books are very interesting tools — they are also textbooks, but supplemented with
songs, texts read by celebrities, films, interactive exercises and more (Satasinska-
Andruszkiewicz, 2015).

The fact that an interactive whiteboard is a very universal teaching aid is
demonstrated by its use at many levels of education. For example, Mirostawa
Iwasiewicz showed that one should not be afraid of using the blackboard even
when discussing a work of art — a painting by Jan Matejko, Jan Kochanowski over
the dead body of his daughter, Urszulka. Among other activities, students marked
and labelled which elements of the image indicate the funeral mood of the work
(Iwasiewicz, 2011/2012).

Collecting and preparing multimedia materials for the lesson is unfortunately
time consuming and requires considerable skills from the teacher. It is easier to
use ready-made applications from the whiteboard resources or take advantage of
ready-made multimedia lessons published on the Internet. The new generation
of educational computer programs and interactive charts can be purchased from
many specialist publishers and can also be found on the Internet, e. g. at the School
and Pedagogical Publishers website. The texts, images, sounds and animations
collected at www.wsipnet.pl, often obtained from foreign resources, can easily
be adapted by the teacher to meet their individual needs. The board significantly
facilitates the use of feeding methods (e. g. stories, lectures, talks or descriptions),
as it enables enriching the verbal message with films, animations or static images,
e. g. photos, drawings, tables, diagrams, diagrams and other source materials. On
the board a teacher can display important information, definitions and formulas.
This helps the teacher in conducting the lesson, because they do not have to use
notes during the lesson, as everything is pre-prepared (Wojtanowicz, 2013).
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Czestaw Banach, analyzing the challenges and tasks of Polish education for
2012-2025, states that one of the priorities is, among others, preparing learners
for effective social and professional functioning and “lifelong learning” in the
information society (Banach, 2012). Therefore, taking this concept into account,
the interactive whiteboard advances the adaptability of students to learn in a mul-
timedia environment while also advancing the idea of “lifelong learning” among
teachers who are unfamiliar with new technologies.

The types and characteristics of multimedia teaching aids are presented by
H. Noga, who believes that the general division of multimedia resources includes
multimedia devices, e. g. projector, screens and software, as well as e. g. multi-
media applications, multimedia proprietary systems and multimedia presentation
systems (Noga, 2010). The factors determining the use (functions) of multimedia
teaching aids are as follows: education, including distance learning, multimedia
presentations, interactive television, communication (multimedia mail), hyperme-
dia (browsers, the Internet), digital film editing and production systems, computer
simulations and virtual reality (Kolodziejczak & Zielinski, 1995). These devices
are used at schools in the following way:

» computers — online translations, educational games, creating multimedia pres-
entations, writing essays, searching for information on the Internet, printing
documents;

« interactive boards — writing, watching presentations, watching educational
films, drawing, making class quizzes, enlarging materials, etc.;

 smartphones — online translations, educational games, quick information search,
conversations about absence from school;

« digital cameras — taking photos for an educational project, a school’s Facebook
account;

o MP4 players — listening to music tracks learned in class, e. g. during lessons on
culture and/or religion.

The Use of Interactive Boards
by Upper Secondary School Teachers — Own Research

Research carried out at the Marzano Research Laboratory in 2009 shows how
valuable of a multimedia aid a whiteboard is. The research results indicate that
the use of an interactive whiteboard in 75—-80% of the class increases the knowl-
edge acquired by students by 29%. The blackboard should not be used too much
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(85-95%), because the results of the research indicate that the acquired knowledge
of the students is then lower (Majewska, 2012).

In the Powiat School Complex No. 2 in Pszczyna, all teachers who were em-
ployed full-time at school, i.e. 112 people, participated in the multimedia project.
Thanks to their participation in training and workshops, teachers expanded their
skills, which they later used when conducting classes in the field of introducing
technology during lessons. The school received equipment (multimedia boards,
projectors and speakers) that were used by teachers and students. In order to create
the article, the authors conducted a survey among willing teachers, as well as an
interview with the principal of the institution.

The research, the results of which are presented below, was conducted at the
Karol Miarka Powiat School Complex No. 2 in Pszczyna during the 2018/2019
school year. Each teacher spoke about the use of an interactive whiteboard in their
lessons. The research group consisted of 84 people, including 57 women and 27
men. 28 respondents came from a rural environment and 56 from an urban en-
vironment. They were teachers who expressed their willingness to participate in
these studies, and were selected from a group participating in a school project on
technology where the overall number of participants was 112.

The main problem that this work examines is the question: do teachers use
technological aids (such as a multimedia board) in their work? The main problem
was supplemented by specific questions closely related to the concept of tech-
nological tools that can support school work. These questions were answered by
teachers of the Powiat School Complex No. 2 in Pszczyna. The questions are:

» How often do teachers use the interactive whiteboard in their lessons?

o Do they support their work through multimedia aids?

o What knowledge do teachers have about the various possibilities of an interac-
tive board?

» How do they know about the use of technology in school?

o What are the benefits of using an interactive board in the educational process?

The participating teachers were told the following: “polling can take the form of

a survey or interview depending on how you respond — in writing or orally.” The

researchers were then dealing with one of the techniques: a survey or an interview,

as well as the adequate research tools related to them, i.e. questionnaires and an

interview.

For the purposes of this study, a questionnaire for teachers and an interview
questionnaire were constructed, which was addressed to the school’s principal. It
consisted of four open-ended questions.

Unfortunately, the question regarding supporting the teacher at work with
technologies other than a multimedia board during school activities was omitted
by 81 respondents, only two men and one woman answered as follows:
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I am not afraid to ask students to find information and definitions on the
Internet on their smartphones, during practical classes, this way the work
is much faster. In the process, they will see their new messages (e. g. on
Facebook), which they would read anyway in the classroom, only secretly,
leaving the class or becoming distracted from the topic of the lesson. On
smartphones, they have a lot of handy applications, which are also needed
in class, a smartphone is like a portable board in their pockets, we can work
in groups more efficiently. Of course, students know what the smartphone
should be used for during the lesson, so that they do not record or photo-
graph themselves, but rather follow the rules and want to learn in this way
(Vocational teacher).

The board is so multifunctional that in principle you do not need any other
help, although of course if it malfunctions, I can teach the classes without
any problem. I don’t use any other technological aids (Math teacher).

In addition to the interactive whiteboard, I use a platform that supports
testing and uses e-textbooks (Geography teacher).

The next research topic explored concerned how often the teachers use the interac-
tive whiteboard in their lessons and whether they have knowledge of its various
possibilities. The respondents’ answers show that more than half of the teachers
(55%) use it “often,” 25% “very often,” 10% “from time to time” and 10% declared
“rarely.”

70% of respondents defined the level of their knowledge about interactive
boards as “high,” while 15% indicated an “average” level. Only four people (5%)
declared the level as “very low” and the same number chose “very high” level
because of their profession — an IT teacher.

Many teachers (60%) obtained their knowledge through courses and training
organized by various institutions such as the Voivodship Center of Information
Technology Development and the Regional Center for the Development of Educa-
tion, and also participated in trainings organized at the school. Mostly, however,
teachers instructed each other on how to use the board. A significant proportion
of teachers also searched for information using the Internet (35%).

All teachers agreed that the use of an interactive whiteboard in the educational
process allows for the greater motivation and participation of students. This view
is expressed by 85% of respondents. They admitted that:

« greater involvement of students in the lesson can be seen;
« an interactive whiteboard helps in transferring knowledge;
o it is helpful in checking students’ knowledge;
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« it enriches the lessons with books, it is a “stepping stone”;

« it is easier to prepare for the lesson.

Examples that illustrate the enrichment of lessons thanks to the board are presented

below.

o After a trip on November 28, 2018 to the Museum of the History of Computers
and Computer Science in Katowice, students from the IT Technician classes
prepared multimedia presentations that they presented on the class forum using
interactive boards.

o There was a cyclical competition for garden design by students of the Landscape
Architecture Technician classes in teams, using technological assistance.

o Math teachers sent out classroom notes by email on the interactive whiteboard,
so students had more solved examples in class because they did not waste time
rewriting them.

« In biology and nature lessons, the gradual disclosure of fragments of the mes-
sage allowed students to focus on content relevant for the given moment and
fragmentary approximation.

Despite many positive results, many teachers believe that even greater knowledge

and skills are necessary for the full use of the boards, and also non-technical

problems related to both the operation of the board itself and the functioning of
the Internet, from where the appropriate lesson materials are downloaded. It is
important that teachers had no main concerns with using interactive whiteboards.

Almost everyone uses them and believes that they are a helpful didactic tool.

The use of multimedia aids by teachers during the classes depends on the
purpose of the lesson. Sometimes, teachers use computers as an element of inte-
grating and teaching students to collaborate, then they assign several students to
one computer. During the selected lessons, students have access to websites and

Internet portals, where they have the opportunity to do exercises in the online

system. Tasks which are compatible with the blackboard are the most popular

among students. Teachers’ observations show that multimedia boards add variety
to standard lessons, in particular for students with learning disabilities.

Unfortunately, fewer teachers claim to use ICT during extra-curricular classes
to develop students’ talents, or to level the students’ knowledge. In these classes,
the only introduced approach is the traditional method of teaching students. This
however may by the result of the teachers’ unwillingness in participating in any
form of workshops, courses or training dedicated to ICT methods.

In addition, an interview was conducted with the principal of the Powiat
School Complex No. 2 in Pszczyna, MSc. Eng. Piotr Cygan, on the usefulness of
interactive boards in class work, as well as the importance of new technology in
Polish schools. The principal, when asked about the need of introducing technology
into the classes, presented the following reflection:
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Technology certainly enriches the current workshop of the teacher, no
matter what subject he/she teaches. A condition for the success and ef-
fective use of new tools is to orient teachers’ improvement on developing
their substantive and methodological competences, so that they can find
their place in the digital reality. This, of course, is not so simple, it requires
workshops and training, during, for example, pedagogical councils. New
technologies mean that the teacher plans and prepares didactic classes,
aids, and collects materials differently. What is more, I see that students
are much more likely to come to such a lesson, they are more interested
and this is our goal above all. (P. Cygan, Technology to support teachers,
February 3, 2019)

The difference between the students’ natural digital environment in which
they are immersed outside of school and the traditional school environment cre-
ates a tension that some students find difficult to overcome. The problem is not
the school equipment itself or its lack, but the teachers’ reluctance to use modern
technological methods, including whiteboards, during their classes.

The next issue was the question about the effectiveness of using interactive
whiteboards at school. The headmaster broaches the subject as follows:

The school must equip students with competences that will facilitate
their life in the future, i. e. the ability to solve problems, search for and
manage information and process ideas. To achieve this goal, the use of
new technologies in teaching should consist of changing the role of the
student from an observer into an active multimedia user that he/[she]
can use during the learning process. It’s such a digital revolution in sci-
ence. Interactive boards and other modern IT tools that work effectively
in school curricula around the world create a completely new model of
school teaching. It is focused on the active acquisition, use and processing
of information. The use of modern technologies in the teaching process
increases the level of motivation and concentration of students, and, as
a consequence, the level of retention and recall, also provides better re-
sults. I regret that in the past, we did not have such an opportunity. This
potential should be used, students are waiting for lessons to be conducted
in this way. (P. Cygan, The effects of using modern technologies at school,
February 3, 2019)

The third question concerned the programs in which the teachers were trained
by their educational institution. The principal mentioned the whole range:
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None of the teachers would certainly want to, because it is a huge number
of hours of training. It is certainly worth mentioning that the teachers have
enriched their knowledge of working with a SMART Board interactive
whiteboards, working with an e-learning platform, and using IT tools to
create interactive teaching aids. The teachers were presented the capabili-
ties of two computer programs: FastStone Capture — a program for screen
shots to be used in science and professional subjects, as well as XMind —
a program for creating mental maps, which works very well in our school
during English and history classes, and is admired by principals of other
schools of the Pszczyna powiat, which I am very proud of. (P. Cygan, De-
scription of teacher training on technology, February 3, 2019).

During workshops and trainings, the teachers of the researched school gained
knowledge and important skills in the application of modern technologies in teach-
ing, including SMART Board interactive whiteboards, which they can successfully
use during school activities.

The last question concerned the teachers’ satisfaction with the acquired knowl-
edge gained during the workshops, trainings or courses. The question was ad-
dressed to the principal. The reply was as follows:

Now, after over two years since the introduction of whiteboards in our
school, I can definitely say that all the teachers who participated in train-
ing, courses and workshops not only feel more comfortable with new
technologies but are much more eager to use their knowledge during their
classes. However, the process of using this knowledge and skills by the
teachers was complex. First, they felt a bit reluctant to use new tools, nev-
ertheless, after some time and some other motivational factors, the teachers
overcame their concerns. They are slowly becoming aware of the positive
influence of the new methods on learners in the process of teaching and
learning. What is more, the students became more interested in the les-
sons. Of course, this required self-discipline from teachers, and a lot of
work input at the beginning to get used to the equipment, but the results
are great. Teachers see that thanks to the introduced changes, the pace
of work has changed, students can see, understand and assimilate faster.
Through the interactive board, the teacher can load notes from the board
into the computer’s memory and play movies with the possibility of taking
notes directly on individual frames. Using the facilities mentioned above,
they have the ability to enlarge the image during the visual presentation of
phenomena, static elements and details on charts, which is very important
in our school, as more and more visually impaired students come to us.
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What more can you say? (P. Cygan, The implementation of the introduction
of technology in teaching, February 3, 2019)

Summing up the statements of the school principal of the examined school in Pszc-
zyna, the key challenge was to use interactive boards from a new methodological
point of view. This, in turn, has increased the school’s educational attractiveness
to prospective students. It should be remembered that the use of interactive white-
boards and multimedia devices is the inevitable future of every school. The use of
the board in the didactic process is attractive, interesting and makes learning by
observing, acting, feeling and thinking more attractive. Learning becomes more
effective through a visible increase in student activity. Students are involved in all
activities proposed in the classroom, and after completion show a high degree of
retention of the knowledge learned and skills acquired.

Advice for Teachers Using an Interactive Board —
Summary

In the modern world, students acquire knowledge and skills presented through
images. The teacher should meet the expectations of students and conduct les-
sons in an active way to interest students and encourage them to interact with
the intellectual work presented in class, regardless of the level. The interactive
whiteboard gives the opportunity to conduct dynamic classes, thereby making
lessons attractive.

Chris Betcher and Mal Lec, practitioners who have worked with an interac-
tive whiteboard for many years, created seven valuable tips for teachers who are
starting their adventure with the interactive whiteboard:

o “Teacher, be proficient in your art!” — be fluent in the use of a computer.

o “Control the technical organization” — teachers should have control over the
location of the interactive whiteboard, the efficiency of the whiteboard, access
to external devices, whiteboard and computer software.

o “Teacher, be interactive” — the authors want to remind teachers about the inter-
active properties of the board when preparing an exercise.

o “Teacher, be flexible in your actions” — learn to use the blackboard in the context
of the Internet.

o “Teacher, be constructive” — when working with an interactive board, remember
that there are several advantages of multisensory teaching aids.
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o “Teacher, have an open mind” — analyze the goals you want to achieve during
the lesson and choose the most advantageous option of working with informa-
tion technology.

o “Teacher, remember to cooperate.”

Teachers should remember about the many functions that boards have in their

menus and, trying to make their work easier, use as many of them as possible.

(Majewska, 2012).

Probably, the teachers who did not have contact with the board wonder whether
it is easy to learn how to use it. “Anyone who has mastered computer skills should
not have difficulty working on the board. It is a quite simple and intuitive teaching
aid. Additional training in this area will allow complete mastery of the device”
(Wojtanowicz, 2013, p. 215).

An interactive board is a great teaching aid that should be found in every class.
Teachers should constantly find newer and better ways in which students may be
motivated during a lesson. If anyone still has doubts, the researchers wanted to
quote a sentence that should encourage every teacher to constantly improve. “Who
stands still, goes back — so, let’s look for the best for students, they are the most
important here” (Brewczynska, 2009, p. 5).

An interactive whiteboard is a great convenience for the teacher because it
has a wide range of applications, e. g. in a nature lesson, all that is needed is one
microscope, operated by a teacher and connected to the board, where the micro-
scope image can be seen at high magnification, which above all, reduces the time
needed for each student to approach the microscope. However, in history, language
or Polish language classes, you can move to important places discussed during the
lesson, or in a book, which enriches the student’s active imagination.

The tools supporting e-learning in upper secondary schools can be divided
into two groups:

o facilitating the implementation of the educational process, which can include
various types of electronic diaries;

 streamlining the implementation of the teaching process, which includes all
programs or environments used to create various types of multimedia teaching
aids or entire e-learning courses (Bednarek & Lubina, 2008).

Conclusions

An interactive board is a teaching aid for teachers, which is characterized by
simplicity and ease of use. Such a board is a very valuable didactic tool that sup-
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ports education and arouses interest in students who have been connected with
technology from an early age. An example of the use in education of the interactive
whiteboard is certainly the Powiat School Complex No. 2 in Pszczyna. Although
it is certainly a challenge for teachers who would not willingly replace traditional
methods with newer ones, students do not have to wait long for the effects of their
work. The school principal spoke about the correctness and success in the inter-
view mentioned above and provided encouragement to other teachers not to be
afraid to introduce interactive boards in their classes.

The presented conclusions may become an inspiration for other upper sec-
ondary schools to further improve their teaching staff in the field of information
technology. It is optimistic that the participation of students in classes based on
multimedia aids is enthusiastic, provides good results, and students, by consolidat-
ing knowledge, demonstrate their skills, often surprising the teachers themselves.
Teachers should be aware that IT is not a threat to them, but a valuable asset, as it
strengthens students’ knowledge of using ICT equipment and materials and will
certainly observe an increase in the skills of any given subject. The multimedia
board, on the other hand, assembles the capabilities of all existing teaching media
as a tool that affects many receptors, entertains and teaches, helps in the transmis-
sion of material, and accelerates the teaching process. Of course, everything can
be done only if the school facility is well equipped with such devices.
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Tablica interaktywna — niezastapiona pomoc
w edukacji ponadgimnazjalnej

Streszczenie

W obliczu dynamicznych przeobrazen spotecznych i zycia wspotczesnych dzieci i mtodziezy,
szkota powinna w wigkszym anizeli dotad stopniu wykorzystywaé nowoczesne technologie edu-
kacyjne. Jedna z wielkich szans na zwigkszenie atrakcyjnosci szkoty dla ucznidéw jest wykorzysta-
nie np. tablicy interaktywnej, ktora daje duze mozliwosci w tym wzgledzie.

Mtlodziez zyjaca w $wiecie multimediow, ktora nauczyta domagacé si¢ zaskoczenia, nowosci,
szybkiego tempa, ma inne oczekiwania wobec nauki szkolnej. Do wigkszego zastosowania nowo-
czesnych technologii w szkole konieczne jest odpowiednie przygotowanie i zmotywowanie nauczy-
cieli. W artykule ukazano walory edukacyjne tego typu pomocy dydaktycznych, ich wykorzysta-
nia przez nauczycieli w szkole ponadgimnazjalne;j.

Stowa kluczowe: technologia informacyjna, tablica interaktywna, szkota cyfrowa, kompe-
tencje medialne nauczycieli

Hatanss Mapus Pyman, Arara [loknagaux

I/IHTepaKTI/lBHaﬂ J0CKa — He3aMEeHHuMas MoOMOIIb
B CTApIIUX KJIaccax cpe)meii IIKOJbI

AHHOTaANUSA

[Mepen nuIOM AMHAMUYHBIX COLMAIBHBIX IPEOOPA30BAHUI 1 )KU3HU COBPEMEHHBIX JICTeH U
MOJIOZIKH IIKOJIA TOJKHA HCIIOIh30BaTh COBPEMEHHBIE 00pa30BaTeIbHbIE TEXHOJIOTHH B O0JbIIei
CTeleHH, YeM paHsbiie. OHON 13 3aMeYaTeNbHBIX BO3MOXKHOCTEH TOBEICUTH MPUBIEKATEIEHOCTD
IIKOJBI [Tl yYaIIHUXCs SIBISIETCSA MCHONb30BAHNE, HAIPUMEP, HHTEPAKTUBHON JOCKH, KOTOpast
npezaraeT 0oblINe BO3SMOXKHOCTH B TOM OTHOLIEHHUH.

ﬂeTH U MOJIOBIC IO, )KUBYILIUE B MyHbTMMeﬂHﬁHOM MUPE, KOTOPLIC HAYYUJIU UX Tpe6OBaTb
YIUBIICHUS, HOBOCTEH, OBICTPOro TeMIa, UMEIOT Pa3HbIe 0KHMJAHHS B OTHOILICHHH IIKOJIBHOTO
obpasoBanus. s 6oee MUPOKOTo MCHOIB30BaHMs COBPEMEHHBIX TEXHOJIOTHH B IIKOJIE HE00-
XOJIMMO TIOJTOTOBHTH M MOTHBHUPOBATh yunuTelel. B craThe mpeacTaBieHsl 0Opa3oBaTeIbHbIC
LIEHHOCTH 3TOTO BUIA y4eOHBIX MOCOOMH, NX MCHONH30BAHNE YUUTEISIMHU B CTAPIIUX KIaccax
CpeaHel MIKOJbI.
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KnodyeBble cinoBa: HHGOPMALMOHHBIE TEXHOJIOIUH, HHTEPAKTHBHAS J10CKA, LH(pOBas
LIKOJIa, MEIUAKOMIIETEHTHOCTb yUUTEIeH.

Natalia Maria Ruman, Agata Poktadnik

Tablero interactivo — ayuda insustituible
en educacién secundaria superior

Resumen

Ante las transformaciones sociales dindmicas y la vida de los nifos y jovenes modernos, la
escuela deberia utilizar tecnologias educativas modernas en mayor medida que antes. Una de las
grandes oportunidades para aumentar el atractivo de la escuela para los estudiantes es utilizar, por
ejemplo, una pizarra interactiva que ofrezca grandes oportunidades a este respecto.

Los nifios y jovenes que viven en el mundo multimedia que les han ensefiado a exigir sorpresa,
noticias, ritmo rapido, tienen diferentes expectativas para la educacion escolar. Para un mayor uso
de las tecnologias modernas en la escuela, es necesario preparar y motivar a los docentes. El articulo
presenta los valores educativos de este tipo de material didactico, su uso por parte de los docentes
en la escuela secundaria superior.

Palabras clave: tecnologia de la informacion, pizarra interactiva, escuela digital, competencia
mediatica de los docentes.

IJREL.2020.6.2.11 p. 17/17






IV. Reports






International Journal of Research in E-learning
Vol. 6 (2), 2020, pp. 1-14

©Nole

https://doi.org/10.31261/1IJREL.2020.6.2.12

Eugenia Smyrnova-Trybulska
University of Silesia in Katowice, Poland
https://orcid.org/0000-0003-1227-014X

A Report from the International Scientific Conference
DLCC2019 in Poland, October 14th and 15th, 2019

The 11th edition of the International Scientific Conference “Theoretical and Practi-
cal Aspects of Distance learning” DLCC2019 (www.dlcc.us.edu.pl) was held under
the theme “E-learning and STEM Education” from the IRNet project. The confer-
ence was held on the 14th and 15th of October in 2019 in Katowice and Sosnowiec.
It was organised by the Faculty of Ethnology and Educational Sciences in Cieszyn,
Faculty of Computer Science and Materials Sciences in Sosnowiec, University of
Silesia in Katowice (Poland).

The Conference was organized under the auspices of the Minister of Science
and Higher Education of the Republic of Poland dr Jarostaw Gowin, Rector of the
University of Silesia in Katowice professor Andrzej Kowalczyk, Dean of the Fac-
ulty of Ethnology and Sciences of Education professor Zenon Gajdzica, Director
of the Institute of Sciences of Education professor Krzysztof Slezinski, Dean of
the Faculty of Computer Science and Materials Science professor Danuta Stroz,
Director of the Institute of Computer Science professor Zygmunt Wrobel.

The co-organisers were the University of Ostrava (Czech Republic), the Sile-
sian University in Opava (Czech Republic), the Constantine the Philosopher Uni-
versity in Nitra (Slovakia), the Twente University (The Netherlands), the University
of Extremadura (Spain), the Curtin University in Perth (Australia), the Borys
Grinchenko Kiev University (Ukraine), the Herzen State Pedagogical University
of Russia (Russia), the Dneprodzerzhinsk State Technical University (Ukraine),
the Ministry of Science and Higher Education, Poland, the Polish Pedagogical As-
sociation, Branch in Cieszyn, Polish Scientific Association of Internet Education,
IADIS — International Association for the Development of the Information Society,
SEA — Polish Academic E-Learning Association.
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The conference included the following range of the topics:
1. E-learning and STEM Education:
o STEM education trends;
« Robots and Coding in education;
o Immersive learning environments. Blockchain;
o Internet of things. 3D printing.
2. E-environment and Cyberspace:
o E-environment of the University;
o SMART Universities. SMART Technology in education;
o E-learning in a sustainable society.
3. E-learning in the Development of Key and Soft Competences:
« Effective development of teachers’ skills in the area of ICT and e-learning;
« Key competences in the knowledge society;
o Use of e-learning in improving the level of students’ digital competences;
o Distance Learning and Lifelong Learning;
o Self-learning based on Internet technology.
4. E-learning and Intercultural Competences Development 4 in Different Coun-
tries:
« Legal, social, human, scientific, technical aspects of distance learning and
e-learning in different countries;
« Psychological and ethical aspects of distance learning and e-learning in dif-
ferent countries;
o Collaborative learning in e-learning.
5. E-learning Methodology — Implementation and Evaluation:
o European and national standards of e-learning quality evaluation;
o Evaluation of synchronous and asynchronous teaching and learning, meth-
odology and good examples;
« MOOCs — methodology of design, conducting, implementation and evalu-
ation;
o Contemporary trends in world education — globalization, internationaliza-
tion, mobility.
6. ICT Tools — Effective Use in Education:
o Selected Web 2.0 and Web 3.0 technology;
o LMS, CMS, VSCR, SSA, CSA;
o Cloud computing environment, social media, multimedia resources video
tutorial design.
7. Alternative Methods, Forms and Techniques 7 in Distance Learning:
« Simulations, models in distance learning;
o Networking, distance learning systems;
o M-learning.
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8. Theoretical, Methodological Aspects of Distance Learning:
o Successful examples of e-learning;
o Distance learning in humanities and science;
o Quality of teaching, training programs and assessment;
o E-learning for the disabled.

DLCC conferences are traditionally organized through international projects
and this was a place for the presentation of research results, in particular “E-learn-
ing as a road to communicating in the multicultural environment,” supported by
the International Visegrad Fund (IVF) from 2009. The conferences in 20142018
were the essential event to summarise the results of the 4-year long project entitled
IRNet “International research network for study and development of new tools
and methods for advanced pedagogical science in the field of ICT instruments,
e-learning and intercultural competences” (www.irnet.us.edu.pl). The project has
been conducted in the framework of 7th Framework Program and financed by the
European Commission and the Polish Ministry of Science and Higher Education.
Professor Eugenia Smyrnova-Trybulska (Faculty of Ethnology and Educational
Science) is a coordinator of an international consortium that includes ten institu-
tions from nine countries.

The start of the new international project “FITPED — Work-based Learning in
Future IT Professionals Education” (www.fitped.eu), with participation of Con-
stantine the Philosopher University in Nitra, Slovakia (coordinator), the University
of Silesia in Katowice, Poland, the Pedagogical University of Cracow, Poland,
Mendel University in Brno, Czech Republic, University of Las Palmas de Gran
Canaria, Spain, Helix5, Netherland, Teacher.sk, Slovakia was determined by the
digitization of the society and the automation of many processes which bring new
opportunities and types of jobs. The number of employees employed in the IT sec-
tor is continually growing. The employees in the European Union urge that there
is an increasing lack of IT specialists, mainly in the field of software development,
data analysis and data science. The theme of the conference was: “E-learning and
STEM Education.”

Experts on STEM and robotics in education from ten countries, Austria, Bul-
garia, Czech Republic, Morocco, the Netherlands, Poland, Slovakia, Ukraine, Rus-
sia, Turkey reflected on how STEM education is currently viewed and implemented
in their respective countries, drawing on legislation and funding focus and using
local data to predict how the future will unfold for STEM education. The speak-
ers from the University of Innsbruck (Austria), University of Twente (the Nether-
lands), the Comenius University in Bratislava (Slovakia), Plovdiv University “Paisii
Hilendarski” (Bulgaria), Borys Grinchenko Kyiv University (Ukraine), Gdansk
Technical University (Poland), Herzen State Pedagogical University of Russia, St.
Petersburg (Russia), Jagiellonian University (Poland), Warsaw University (Poland),
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Silesian University in Opava (Czech Republic), Jesuit University of Philosophy
and Education “Ignatianum” Cracow, (Poland), University of Silesia in Katowice
(Poland), University of Defence in Brno (Czech Republic), K. Ushynskyi South
Ukrainian National Pedagogical University (Ukraine), Maria Curie-Sktodowska
University in Lublin (Poland), Lublin University of Technology (Poland), Mykhailo
Drahomanov National Pedagogical University, Kyiv, (Ukraine), Kazimierz Wielki
University in Bydgoszcz (Poland), Taras Shevchenko National University “Cherni-
hiv Collegium” (Ukraine), Dniprovsk State Technical University (Ukraine), Uni-
versity of Ostrava (Czech Republic), Pedagogical University of Krakow (Poland),
University of Social Sciences and Humanities in Warsaw (Poland), Makarenko
Sumy State Pedagogical University (Ukraine), Poznan University of Medical
Sciences (Poland), Ternopil Volodymyr Hnatiuk National Pedagogical University
(Ukraine), Kherson State University (Ukraine), Warsaw University of Technology
(Poland), University of Social Sciences and Humanities in Warsaw (Poland), Izmail
State University of Humanities (Ukraine), Adam Mickiewicz University in Poznan,
(Poland), and other educational institutions delivered lectures providing insights
into interesting studies, presented their recent research results and discussed their
further scientific work. The authors included experts, well-known scholars, young
researchers, highly trained academic lecturers with long experience in the field
of e-learning, PhD students, distance course developers, authors of multimedia
teaching materials, designers of websites and educational sites. I am convinced
that this monograph will be an interesting and valuable publication, describing
the theoretical, methodological and practical issues in the field of e-learning in
STEM education offering proposals of solutions to certain important problems
and showing the road to further work in this field, allowing for the exchange of
experiences of scholars from various universities from many European countries
and other countries around the world. The guests and conference’s members were
welcomed by the Vice-Dean of the Faculty of Social Science professor Patrycja
Szostok-Nowacka on the first day of the conference. The first day of the confer-
ence included two sessions: the plenary and thematic ones and was held in the
Hotel Novotel, Rozdzienskiego Avenue 16, Katowice. Keynote speakers of the
DLCC2020 conference are the best experts in the areas of e-learning, micro learn-
ing, robotics in education, big data, multimedia in education and teacher training
in the area of digital competences.

Theo Hug, PhD, is professor of educational sciences at the Department of Me-
dia, Society and Communication at the University of Innsbruck and coordinator of
the Innsbruck Media Studies research group. His areas of interest include media
education and media literacy, e-education and microlearning, theory of knowl-
edge, methodology and philosophy of science. He is particularly interested in the
interfaces of medialization and knowledge dynamics as well as learning processes.
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Some of his recent work focuses on instant knowledge, bricolage and didactics
of microlearning (http:/www.hug-web.at/). The title of his keynote lecture was
“Robots as Friends, Co-Workers, Teachers, and Learning Machines — Metaphorical
Analyses and Ethical Considerations.”

Piet Kommers, PhD, associate professor in the Faculty of Behavioral Sciences,
Department of Media, University of Twente. Professor ICT in Education UNESCO.
His actual interest is media, learning and visual communication. From 1990, he
has been increasingly involved as partner and coordinator in European research
projects based on continuous learning. His role in initiating higher education in
Eastern Europe led to his UNESCO chair, followed by the award of honorary doc-
tor by Capital Normal University in Beijing in 2000. Main recent functions: Com-
mittee Member for the Academy of Sciences; Communication and Organization,
UT,; Scientific Board Member for New Learning Projects. Ministry of Education,
Singapore; Lector at Fontys University of Applied Sciences for the Integration of
ICT in Education; Regular Visiting Professor for Human Factors in Multimodal
Communication for the European PhD Academy IMPDET at Joensuu University,
Finland; Visiting Professor at the Institute of Educational Multimedia and Telemat-
ics; University of Hokkaido, Sapporo, Japan; Member of the UNESCO Board
Creative Media Interaction for a Better Future: Trends, Challenges and Priorities.
Title of keynote lecture was “Meta-Cognitive Representations for Deep Learning.”

Nataliia Morze, dr hab., professor and Vice Rector on IT in 2009-2019 in Borys
Grinchenko Kyiv University, Ukraine. State expert of National ICT Program in
Education, Elaboration of the National System of In-Service Teacher Training and
School Heads Training according to ICT, Elaboration of the Teachers Technological
Standards on National Level, Senior Trainer of Word Intel program Teach to the
future. Trainer of Microsoft program Cooperation Learning. Elaboration of dis-
tance learning courses for teachers and students. Elaboration of State programme
of computer science for professionals, high schools and universities. Elaboration
of conception of implementation of computer science in education of Ukraine.
Teachers’ trainer of computer science. Author of more than 300 publications, arti-
cles and monographs (70 books on e-learning, critical thinks, interactive methods,
IT-teaching). The title of her keynote lecture was “Big Data in Education.”

Antonio dos Reis, PhD, retired professor. The Graal Institute Director and
scientific coordinator, teacher and consulting adviser in e-learning multimedia
projects. Coordinator of the research project “Teacher’s skills for the school of
the futures.” Consulting adviser of the University for the implementation
of virtual classrooms. Consulting adviser of WeZupport, Sweden, for e-Campus
global project. Move Nations Course, about 3D environments in education. Coor-
dinator of the post-graduation course “Pedagogic and didactic skills in e-learning
and multimedia” (2008/09), teacher at Azores University (2007/08). Teacher’s
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trainer of teacher trainers in Portuguese education Ministry. Distance learning
platform, Webmaster and multimedia coordinator in 2006 ISEG UTL (Techni-
cal University Lisbon). Scientific Coordinator of pilot project “The school of the
future — Today. International conferences key speaker and conference chair at
Azores — online learning conference and workshop, 2008/2009. Education web-
site coordinator at www.thegraal.net. More than 500 videos of conferences and
pedagogic contents, e-round tables and debates. YouTube contents channel: www.
youtube.com/user/antonodreis. Moodle platform administrator: http://thegraal.
ccems.pt/. The title of his keynote lecture was “500 years around the world in the
road of digital society.”

During the first day of the Conference an e-round table debate was held on
STEM and STEAM in contemporary education, conducted by Eugenia Smyrnova-
Trybulska and Magdalena Roszak (Photo 1, 2). The topics of the E-round table
debate conducted face2face and in remote mode via Adobe Connect were:

A. Robotics and STEM in Education.
B. Microlearning — Effective Methods of E-Learning.
C. New Technologies in Personalisation of Education.

The conference event was held with the participation of the following leading

experts:

o Theo Hug (Austria),

o Piet Kommers (The Netherlands),
« Antonio dos Reis (Portugal),
 Nataliia Morze (Ukraine),

o Krzysztof Gurba (Poland),

« Tatiana Noskova (Russia),

o Tomayass Issa (Australia),

o Miroslav Hruby (Czech Republic),
o Todorka Glushkova (Bulgaria),

« Jan Guncaga (Slovakia),

« Xabier Basogain (Spain).

Among the speakers of the Conference Session 1 (Chair: Iwona Mokwa-Tar-
nowska) were Anna Sajdak-Burska, Marek Koscielniak (Poland), with a presenta-
tion “E-Forum Moderation as an Element of Blended Learning Courses for Univer-
sity Students. Conclusions from Action Research,” Todorka Glushkova, Stanimir
Stoyanov, Irina Krasteva, Veneta Tabakova-Komsalova (Bulgaria), with a lecture
“Intelligent School Educational Environment for Distance and Blended Learning,”
R. Robert Gajewski (Poland) and his report “Computational Thinking: Motivation
to Learn in Tertiary Education,” Tatiana Noskova, Tatiana Pavlova, Olga Yakovl-
eva (Russia) with a report “Analysis of Students’ Reflection on Their Educational
Behaviour Strategies Within an Electronic Course: Prospects for the XXI Century
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Competences Development,” Barbara Kotodziejczak (Poland) presented “The Use

of Portals and Learning Environments in Non-Academic Teaching.”

In the parallel conference session (Chair: Mariusz Marczak) were seven re-
ports, presented by participants from five countries: Milena Janakova (Czech Re-
public) “E-learning in Sustainable Society,” Mariusz Marczak (Poland) “Successful
E-learning: Intercultural Development in GPE’s Global Understanding Project,”
Jan Guncaga (Slovakia), Tomasz Kopczynski (Poland) “Supporting Mathematical
and Digital Competences Useful for Stem Education,” Asya Stoyanova-Doycheva,
Todorka Glushkova, Vanya Ivanova (Bulgaria) “Application of Subject Domain
Ontologies in E-Learning,” Olena Kuzminska, Nataliia Morze (Ukraine), Eugenia
Smyrnova-Trybulska (Poland) “In The Digital Space: Program Design,” Krzysztof
Gurba (Poland) “Augmented Reality Learning Environment for Adults and Its
Limitations,” Ani Epitropova, Alexander Petrov, Stanimir Stoyanov, Asya Stoy-
anova-Doycheva (Bulgaria) with the project “Inclusive Classroom-Play And Learn
— Conception, Design And Software Architecture and Case Implementation,”
Mateusz Zajac (Poland) with “The Modern Business Management Programme.”

The short discussion was held after each lecture and every speaker responded
to one or two question from the auditorium. The moderators presented some con-
clusions at the end of sessions and encouraged to continue the discussion in an
informal atmosphere and events such as the excursion, lunch, dinner, coffee-break.
In the afternoon, an excursion to Nikiszowiec and Katowice was held and in the
evening, the conference dinner in the Hotel Novotel Restaurant.

The second day of the conference, 15th October 2019 (Tuesday), was held in
Sosnowiec (Ul. Bedzinska 39) at the Faculty of Science and Technology. In the
beginning of the conference session, the Vice Dean of the Faculty of Science and
Technology, dr Katarzyna Trynda (Photo 3) and the Director of the Institute of
Computer Science professsor Piotr Porwik (Photo 4) gave a welcoming speech to
the participants of the conference.

This day included several events and participants:
 Plenary and conference session according to the conference programme.

o Multiplier event in framework FITPED Project (Photo 7, 8).

« Participation lecturers and PhD students in framework CEEPUS programme
from Comenius University in Bratislava, Slovakia and Ostrava University,
Czechia. Professor Jan Guncaga — Vice Dean of the Faculty of Education at
the Comenius University in Bratislava. (Slovakia), CEEPUS Slovak team Co-
ordinator. CEEPUS III Central European Exchange Programme for University
Studies CEEPUS Network CIII-HU-0028-10-1617 — Active Methods in Teaching
and Learning Mathematics and Informatics in the Academic Year 2019/2020.
Researchers, academic teachers, PhD students, students, guests from Comen-
ius University in Bratislava, Slovakia, professor Jan Guncaga, professor Lilla
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Korenova, professor Veronika Horvathova, dr Peter Ostradicky, dr Michaela
Gulasova, Hilda Hanobikova, Angelika Sekanova.

« E-round table debate “STEM and STEAM in contemporary education” (Photo 1,
2) and E-round table debate on “The Digital Revolution” (moderated by Antonio
dos Reis), which was held at 11.00 a.m. with experts from different countries
attending in person and via remote (Photo 5).

The speakers in the second day of the conference in particular were: Nataliia
Morze (Ukraine) “Big data in Education,” Anna Slésarz (Poland) “Democratizing
the Potential of Distance Learning,” Svitlana Skvortsova, Oksana Onopriienko,
Tetiana Britskan (Ukraine) “Training in Mathematics of the Future Primary
School Teachers by Using Service H5p,” Marcin Szwed, Jarostaw Krajka (Po-
land) “Teaching Skills in the Area of Terminology and Terminographic Model-
ling via E-Learning as Part of Translator Training Programmes,” Nataliia Morze
(Ukraine), Eugenia Smyrnova-Trybulska (Poland), Mariia Boiko (Ukraine) “The
Impact of Educational Trends on the Digital Competence of Students in Ukraine
and Poland,” Miroslav Hruby (Czech Republic) “Mentoring as a Significant Tool
in Education,” Anna Porczynska-Ciszewska (Poland) “The Use of E-learning in
Education for People with Mild Intellectual Disability in the Context of Their
Mental Well-Being.”

In the E-round table debate 2 on “The Digital Revolution” (moderated by An-
tonio dos Reis), the experts from different countries who attended in person and
via remote mode included: Theo Hug (Austria), Nataliia Morze (Ukraine), Xabier
Basogain (Spain), Olga Yakovleva (Russia) (Photo 5).

The participant reports also presented were: Iwona Mokwa-Tarnowska, Vivi-
ana Tarnowska (Poland), “Web-Enhanced Secondary and Academic Education
Structured around Expectations and Learning Preferences of Generation Z,”
Maryna Haran, Svetlana Skvortsova, Olena Sagan (Ukraine), “Video of Mathemat-
ics in the Primary School as Means of Education for the Mathematical Education
Methodology,” Anna Czaja (Poland), “Implementing Sp4ce Learning Rooms
Concept of a New Generation of Engineers,” Katarina Zilkova, Edita Partova,
Jan Guncaga, Jana Nemcova (Slovakia), Tomasz Kopczynski, Dominika Zegzuta
(Poland), “Development of Geometrical Thinking via Educational Software by
Pupils of Elementary School,” Jolanta Szulc (Poland), “Models of E-learning
Systems Architecture Using Al Components,” Agnieszka Gadomska (Poland),
“Applying CEFR Descriptors for Mediation for the Design of Moodle Based
Materials for TEFL,” Veronika Horvathova (Ukraine), “Exploring Addition and
Subtraction Strategies with Virtual Manipulatives on Tablet Devices in the Sec-
ond Grade,” Eugenia Smyrnova-Trybulska, Dawid Staniek, Dominika Zegzuta
(Poland), “Robotics in Education in Pupils’ Opinion. A Survey Report: a Case
Study,” Svitlana Skvortsova, Yana Haievets, Oksana Onopriienko (Ukraine),
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“Electronic Educational and Methodical Textbook. Methods of Teaching to Solve
Mathematical Word Problems of Pupils in Grades 1-4,” Irena Pulak, Martyna
Szczotka (Poland), “Introducing the Youngest to Stem Education Based on the
Example of the ‘Kitchen Lab For Kids’ Project,” Nataliia Morze, Viktoriia Vember,
Liliia Varchenko-Trotsenko (Ukraine), “How to Create Effective Flipped Learning
Sequence in Higher Education,” Lyudmyla Khoruzha, Volodymyr Proshkin, Olga
Kotenko (Ukraine), Eugenia Smyrnova-Trybulska (Poland), “Digital Competence:
Abilities of a Lecturer and Expectations of Students (Ukrainian-Polish Context),”
Anastasiia Ishchenko (Ukraine), “Stem Education: Practical Oriented Tools for
Teachers of Mathematics,” Wojciech Baran (Poland), “Is It Possible to Implement
the Law in an Engaging and Effective Manner? A Case Study Based on the Ex-
ample of the General Data Protection Regulation at the University.”

At the end of the conference, Eugenia Smyrnova-Trybulska presented some
conclusions and invited everyone to participate in the next edition of DLCC2020
conference.

Photo 1. Participants of the E-round table debate on STEM and STEAM in con-
temporary education, conducted by Eugenia Smyrnova-Trybulska (right) and
Magdalena Roszak: Nataliia Morze (Ukraine), Piet Kommers (The Netherlands),
Krzysztof Gurba (Poland), Todorka Glushkova (Bulgaria)

Author: Tomasz Kopczyriski
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Photo 2. Participants of the E-round table debate on STEM and STEAM in con-
temporary education, conducted by Eugenia Smyrnova-Trybulska and Magdalena
Roszak (left): Antonio dos Reis (Portugal), Theo Hug (Austria), Jan Guncaga
(Slovakia), Miroslav Hruby (Czech Republic)

Author: Tomasz Kopczynski

Photo 3. Second day — 15th October 2019 (Tuesday) Sosnowiec (Ul. Bedzihska
39) at the Faculty of Science and Technology. At the beginning of the conference
session the Vice Dean of the Faculty of Science and Technology, dr Katarzyna
Trynda gave a welcoming speech for participants of the conference.

Author: Katarzyna Wrobel
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Photo 4. Second day — 15th October 2019 (Tuesday) Sosnowiec (Ul. Bedzinska
39) at the Faculty of Science and Technology. At the beginning of the conference
session, the Director of the Institute of Computer Science professor Piotr Porwik
gave a welcoming speech for the participants of the conference.

Author: Katarzyna Wrobel
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Photo 5. Participants of the E-round table debate on “The Digital Revolution” (mod-
erated by Antonio dos Reis), which was held at 11.00 a.m. Experts from different
countries: Theo Hug (Austria), Nataliia Morze (Ukraine), Xabier Basogain (Spain),
Olga Yakovleva (Russia) participated in person and in remote mode.

Author: Eugenia Smyrnova-Trybulska
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Photo 6. Participants of the DLCC2019 conference
Author: Natalia Ruman

Photo 7. Workshop “Microcourses in programming learning and teaching” con-
ducted by dr hab. Matgorzata Przybyta-Kasperek (C/C++), dr. hab. Beata Zielosko
(SQL), MA Kornel Chrominski (Python), (Poland). Multiplier event in framework
FITPED Project.

Author: Natalia Ruman
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Photo 8. Workshop “Microcourses in programming learning and teaching” con-
ducted by dr. lwona Polak (HTML/CSS), dr hab. Matgorzata Przybyta-Kasperek
(C/C++), dr hab. Beata Zielosko (SQL), MA Kornel Chrominski (Python), (Poland).
Multiplier event in framework FITPED Project.

Author: Natalia Ruman
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@/ FITPED N
Work-based Learning Work-Based Learning in
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Features of the project

#FITPED

Duration: 01-09-2018 — 31-08-2021

v Real world p

www.fitped.eu

ﬂ Erasmus+ 2018-1-SK01-KA203-046382 Multiplier event FITPED
Constantine the Philosopher University in Nitra, Slovakia
Teacher:sic: Sovalia Framework Programme

University of Silesia, Poland
Il Pedagogical University of Cracow, Poland
Mendel University in Brno, Czech Republic Sosnowiec, the Faculty of Computer Science
BN University of Las Palmas de Gran Canaria, Spain and Science about Materials (Bedzinska 39 str)
ﬁ_ _ Helix5, Netherland © 08.45 Registration and Coffee / Tea

09.15 Chair’s Welcome and Opening Remarks (hall B-4)
09.20-09.30 Introducing FITPED project
09.30-11.00 Plenary session
11.00-11.20 Coffee /Tea break
11.20-13.30 Session,FITPED": Work-based Learning
in Future IT Professionals Education
12:00-13.00 WORKSHOP (hall 201, 203): MICROCOURSES
INPROGRAMMING LEARNING AND TEACHING
ducted by dr hab. Mal Przybyla-
Kasperek (C/C++), dr hab. Beat: Zielosko (5QL),
mgr Kornel Chrominski (Python) (Poland)
13.30-15.00 Lunch
15.00-16.15 WORKSHOP (hall 201, 203): MICROCOURSES
IN PROGRAMMING LEARNING AND TEACHING
conducted by dr lwona Polak (HTML/CSS),
dr hab. Malgorzata Przybyta-Kasperek (C/C++),
dr hab. Beata Zielosko (SQL), mgr Kornel
Chrominski (Python) (Poland)

Photo 10, 11. FITPED Project poster and 16.15-16.30 Coffee /Tea break

Programme of Multiplier event on 15th e
OCtOber 2019 17.30-17.45 Conclusions and close
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