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MNpBa MefyHapozHa koHdepeHumja ETVIMA
First International Conference ETIMA

PREFACE

The Faculty of Electrical Engineering at University Goce Delcev (UGD), has organized the
International Conference Electrical Engineering, Informatics, Machinery and Automation -
Technical Sciences applied in Economy, Education and Industry-ETIMA.

ETIMA has a goal to gather the scientists, professors, experts and professionals from the field of
technical sciences in one place as a forum for exchange of ideas, to strengthen the multidisciplinary
research and cooperation and to promote the achievements of technology and its impact on every aspect
of living. We hope that this conference will continue to be a venue for presenting the latest research
results and developments on the field of technology.

Conference ETIMA was held as online conference where contributed more than sixty colleagues, from
six different countries with forty papers.

We would like to express our gratitude to all the colleagues, who contributed to the success of
ETIMA’21 by presenting the results of their current research activities and by launching the new ideas
through many fruitful discussions.

We invite you and your colleagues also to attend ETIMA Conference in the future. One should believe
that next time we will have opportunity to meet each other and exchange ideas, scientific knowledge
and useful information in direct contact, as well as to enjoy the social events together.

The Organizing Committee of the Conference
IIPE/ITOBOP

Merynapoanata konpeperuuja Enexmpomexnuxa, Texnonozuja, Hngpopmamuxa, Mawuncmeo u
Aemomamuxa-mexHuuKu HAyKu 60 ciyxycoa na ekonomuja, oopazoseanue u unoycmpuja-ETHMA e
opraHu3MpaHa oJi cTpaHa Ha ENeKTpOoTeXHUUKHUOT paKkynTeT npu YHuBep3uteToT [ome Jemues.
ETUMA wuma 3a men ma ru cobepe Ha €IHO MECTO HAYYHHUIUTE, Mpodecopute, eKCHEepTUTE H
npodeCHOHAIIINTE O] MTOJIETO Ha TEXHUYKUTE HAYKH U Ja IIpeJicTaByBa (OopyM 3a pa3MeHa Ha UJCH, a
IO 3ajKaHyBa MyJITHIUCIUIUTHHAPHOTO HCTPAXKYBamkhe U cOpadOTKa U J1a TH POMOBHPA TEXHOJIOIIKUTE
JNOCTUTHYBamba M HUBHOTO BJIMjaHHE BpP3 CEKOj aclekT of kuBeewmeTo. Ce HazeBaMe JeKa OBaa
KoH(epeHIIMja ke TPOJOJDKU Ja OMJe HACTaH Ha KOj Ke Ce Mpe3cHTHpaaT HajHOBUTE PE3YJITaTH O]
UCTpaXyBamaTa U pa3BojoT Ha IIOJIETO HAa TEXHOJIOTHjaTa.

Kondepennujata ETUMA ce onpika online u Ha Hea Jjajioa CBOj JOIMPHUHOC MOBEKE OJ1 IIEECET aBTOPH
O]l IIECT PA3IIMYHK 3eMjU CO YETUPHECET TPYIA.

Cakame 512 ja nckakeMe Hamiata OJaroJapHOCT O CHUTE KOJIETM KOHM JOIpHHEcOoa 3a YCIEXOT Ha
ETHMA’21 co npe3eHTHpame Ha pe3yaTaTH O] HUBHUTE TEKOBHU HCTPaXKyBama U CO JAHCHPAme Ha
HOBH HJIEU NPEKY MHOTY IJIOJHHU TUCKYCHH.

Be nokanyBame Bue u Bammte xonern na 3emere ydectBo Ha ETVIMA u Bo mnanna. BepyBame nmexa
CIEIHHOT MaT K& UMaMe MOXHOCT Ja C€ CpeTHeMe, Ja pa3MEHUME HUJEH, 3HACHE U KOPHUCHU

I/IH(l)OpMaIH/II/I BO IUPEKTCH KOHTAKT, HO UCTO TaKa Ja Y)KMBaM€ 3a€IHO U BO APYIITBCHUTC HACTaHU.

Opeanuzayuonen 0060p Ha KoOHepeHyujama
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ACQUISITION, BASED ON WEARABLE DEVICES
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Abstract

A solid English Language comprehension is a necessity in today’s technology driven world. Furthermore, the
significance of the English Language is only amplified by its presence in modern higher education. This paper
presents a smartphone and wearable device oriented language learning model which can be used both during
and after lectures. The model intents to gradually enrich the students’ English language vocabulary as they
proceed further with their lectures. Additional features are designed to help students improve their pronunciation
of the newly discovered words. A key point that makes this model efficient is that students can advance their
vocabulary and pronunciation skills paralleled with their study subjects.

Key words
Language learning, Blended Learning, English vocabulary app.

Introduction

It goes without saying that the most of the available literature, that can be easily accessed
today, is written in English. Furthermore, the English Language is well known for being present
in every branch of science and technology, especially when it comes to scientific terms and
engineering vocabulary. Establishing itself as one of the most widely spread languages across
the world, it induces one’s necessity for a certain level of language proficiency.

Fluency in English is not only needed because of its significance in the exhaustive study of any
subject, but also for conducting research, different forms of formal communication, job
interviews, etc.

In this context, the aim of this paper is to describe a mobile and wearable device oriented
learning model that helps the students to comprehend the English Language better which is
used in their lectures and study.

1. Literature review

As constant usage of smartphones becomes evident among students, various mobile learning
applications have recently been developed. Many authors have seen the potential mobile
devices promise in teaching. Concretely speaking, in a research [1], English language students
have used 2D barcodes, namely Microsoft Tags, to learn new vocabulary more efficiently.
Furthermore, in another paper [2], the potential of context-aware mobile language learning is
presented, targeting German and Thai students.
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Considering the many language learning apps widely available today across various platforms,
an overview of some is presented in a rather interesting column (Godwin-Jones, R. (2011)), in
which the author also explains the technologies used for developing such apps.

Language learning apps can seem effective in that they provide a personal and learner-centered
learning opportunity with ubiquitously accessible and flexible resources and activities. This
could encourage learners to develop a sense of individuality and develop life-long learning
habits [4].

The Blended Learning approach to teaching a foreign language is taken into account by
Sharma, P. and Barrett, B. In their book [5], they present technological tools which can be used
in the classroom as well as instructions on how to use the Internet for teaching.

The effectiveness of smartphone usage has been tested in a different research where findings
show that smartphone usage has a great impact on 99% of targeted students [6].

Smartphones are even being used for pronunciation learning. A rather efficient technique is
presented in a paper by Lee et al. [7], where users can correct their pronunciation through
listening to native pronunciations.

What was revealed in a study [8] is yet another point on the benefits of smartphone usage in
the teaching process. Namely, the learner’s positive learning mood.

Likewise, it has been concluded that through an app-based spelling learning, not only did
students made progress in acquiring spelling ability, but developed learning habits as well.

To our observation, most of the current research, at least when it comes to vocabulary learning,
is based on fixed set of words, while our model differs in the continuous expansion of the
starting set of vocabulary words. That is, the initial number of words in the set of words grows
proportionally to the new learning material of the respective subject. .

2. The model

One way of making the process of learning a foreign language much easier for students is by
making the language itself easily accessible to them at any given time. We firmly believe
students should be regularly exposed to new vocabulary and they should be motivated to
practice communicating in English with their peers more often. After all, practice makes
perfect.

Having in mind the excessive use of mobile phones and wearable devices among students, we
recommend a way of discovering and learning new words through the use of the very same
mobile devices. Thus putting the smartphones to good use.

The suggested model consists of three main parts. The first, and foremost, being the front - end
part of the model i.e. the application used by the students. The second part is the back — end,
or server — side, part consisted of the network infrastructure and the servers used for data
storage. Finally, the third part is the teachers’ part, which includes a desktop application in
which the students’ activity and progress is being supervised. Because of technical similarities,
and for descriptive purposes, the first and the third part of the model will be grouped in the
next section. We would like to emphasize that the students (and their teachers) are themselves
a huge part of this model.

The briefly discussed building blocks of this language acquisition model will be separately
described in greater detail in the following sections.

3. The front-end part
For us, one of the most important prerequisites for a language acquisition model is its usability
and effectiveness. To achieve the set goals, we use a mobile application that serves as an

interface between the students and the material they need to learn. The app is connected to
multiple databases which will be discussed in the section dedicated to the description of the

server - side part of this model.



The application used by the teachers is mainly designed to function as a simple, yet efficient,
monitoring station. All data entered by the students is visible to the desktop app.

However, one may argue that for this kind of model it is of greater importance to more
thoroughly describe the application that the students use. It itself, is constructed of multiple
modules. Such module is the “Random word generator”, where students get a different word
every time they click a button, alongside a task to translate that word. If the translation is done
correctly by the student, the student receives in-app points. But, if the student doesn’t know the
word he/she can save it to a personal “list of words” or simply ask a friend for help. In order to
make the app more interesting, during this activity, groups of words are formed. An example
of one of those groups is the “Most difficult words this week”. The goal is to form a list of
words that can be reviewed over and over by the students, so ultimately they can remember the
new vocabulary more easily.

In order to use the smartphone application, the student first needs to sign in using his/her
student id and password. Figure 1 shows the Student sign in page.

] |
Student sign in

Fig. 1 Student sign in page, part of the mobile application that the students use.

Once the student has successfully signed in, he/she can practice and improve vocabulary skills
through the use of the previously described “Random word generator” module. Figure 2
illustrates an example of the use of this module. Students get a new word with a click of a
button. Afterwards, they have to fill in the correct translation and submit their answer.
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OTnopauk

Help Submit

Fig. 2 Random word generator page, part of the mobile application that the students use.

The starting set of words is previously entered (hardcoded) into a database named “Word
bank”. In the “Word bank” there are many English words with their corresponding translation.
An algorithm is used to check whether the translation is correct or not. As an extension to this
module, even the Google Translate APl may be used so that students could translate other
words and strings instantly. The point of this module is to get students familiarized with as
many English words as possible.

Through the application each student can add any word of their choice. That word will be sent
to the “Words added by students” database. Afterwards, each student can enter a translation
for any of the words stored in that database. Later, the translation is sent to the teacher for
approval. For each correct translation the student receives in-app points. This way students are
motivated to continuously update the starting vocabulary of the app. This part of the model
puts an emphasis on encouraging students to learn more freely from each other.

Another very useful module of the application is the “Words used in this lecture” module. Here,
the goal is to find words unknown to the app and possibly to the students. Particularly, words
that have been used in the students’ current lecture but have not been added to the “Word bank”
nor the “Words added by students” database yet. The found words are then sent to the students
via the app’s notification system. Please note that an algorithm scans for words written in the
students’ native language. Despite being temporarily stored in a database, at that moment the
words don’t have a suitable translation (or any translation at all). The students’ task for this
part is to find and enter the English translation of each new word. Afterwards, the translation
of the word is sent to the teacher. If the teacher approves the translation, the English translation
is then instantly linked to the corresponding word. In the next step, the unknown word along
with its translation is stored in the “Word bank” database. Finally, all students who have
correctly done the translation receive in-app points for each correctly translated word.

The data flow between the presentation notes, the network and the databases is illustrated in
Figure 3. Combined together, the previously described features of the app result in a real-time
update of the current set of words whilst encouraging student activity. In other words, the
beauty of this module is that the in-app vocabulary grows in proportion to the students’ own
vocabulary.
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Fig. 3 Real-time vocabulary update.

The working principle behind this module is based on simply scanning the PDF/PPT file that
the lecturer uses for presentation purposes. This module can be modified to scan for words
either in English or any other spoken language (students’ native language), meaning that it is
reversible.

Figure 4 presents the algorithm used for scanning the lecture notes and adding words to the
“Word bank” in real-time.

In the first step, the app connects to the databases and then loads the file from which potentially
unknown words can be acquired. The actual scanning for new words begins after the file is
loaded.

Until all the words have been looped, the algorithm executes a series of if-else statements. First,
a check is performed to determine whether all words in the file have been scanned. If not, the
algorithm proceeds onto scanning the next word. At this point, another check is performed to
see whether the word has already been added to either of the databases.

If the algorithm discovers that a word has already been added to a database, it skips that word
and returns to the point where it checks whether there are any other words remaining to be
scanned.
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Fig. 4 The algorithm used for performing real-time scan for unknown words.

As a result of the wearable devices’ popularity, this model features a smartwatch application,
similar to the previously described smartphone application. Figure 5 shows a screenshot of the
menu featured in the smartwatch application. Again, the student can select the “Random word
generator” module which is based on the same module used in the smartphone app. What’s
interesting about the smartwatch app is that it uses a phonetic algorithm so that students can
practice and work on their pronunciation. Speech-to-text technology is used to convert voice
to text. If the student pronounces the given word correctly, he/she receives in-app points.
Through the use of the “Practice saying the word” module, students receive tasks to pronounce
the words from the “Word bank” which is regularly updated. This app uses the same databases
and the same back-end technologies as the smartphone app uses.

@ O

Random Repeat this

Word word

Practice saying
the word

Fig. 5 The smartwatch application.

The “Practice saying the word” module is shown in Figure 6. Through a click of a button, the
student is given one random word. Next, the student has to hold the other button and repeat i.e.
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correctly pronounce the same word. For the purposes of this application a microphone has to
be used. In that manner, the student can use either the smartwatch’s built-in microphone or use
a microphone from a headset.

Click here for a
random word

Hold this button
and speak

Fig. 6 The smartwatch app, “Practice saying the word” module.

4. The back-end part

For the purpose of this model, a fully functional network has been built. A simplified
illustration of the network infrastructure that enables the communication between the students’
mobile devices and the teacher’s application is shown in Figure 7.

Even though only two databases have been introduced, the complexity of this model demands
the use of other databases as well. To be more precise, one such database is used for storing
the students’ data (name, surname, year of study, etc.). Another database has to be used to store
the teachers’ data. Different databases for teachers and students are used because the entries in
the teachers’ database have rights to modify the content in other databases, while the entries in
the students’ database have limited, even read-only access to some databases, as was previously
discussed.

As one might expect, all of the databases have to be stored somewhere on a server. We find
that Amazon’s cloud computing services, also known as Amazon Web Services (AWS) are
ideal for such use. Indeed, AWS offers a variety of database storage plans. A few services,
which are used in this English language acquisition model, will be briefly explained in the next
few sentences.

For example, the Amazon EC2 service enables us to create and manage our own server on an
operating system of our choice. Additionally, using the Amazon VPC service all data, which
is stored in the databases, is kept secure and only available to those involved (students and
teachers). Of course, privacy is important to both students and teachers.

The notification system used to notify students of newly added words that may be unknown to
them is part of AWS as well. For this purpose, we use the Amazon SNS, a notification system
which can be integrated with apps written in various programming languages, running on any
platform (web, mobile, Android, i0S). This is particularly useful for the successful
implementation of the model as it consists of applications that will run on smartphones and
wearables which run on multiple operating systems.
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Fig. 7 The network infrastructure

As was previously stated, one feature of the application is grouping words by different
categories. That is achieved by using Amazon’s Data Analytics in the Cloud service. Moreover,
among the vast range of tools offered by AWS, there are some that adequately meet the data
gathering demands of the desktop application used by the teachers. To be more precise, data
regarding the daily time spent in using the application by individual students as well as their
current performance, progress of task completion etc.

Furthermore, different AWS networking products are used for the network infrastructure as
well, making the network shown in Figure 7 only a small portion of the network used from
Amazon’s service — Network as a Service (NaaS).

Having all the data stored on the cloud will enable students to exploit this model’s resources
anywhere and anytime. Using their smartphones and smartwatches, through an already familiar
user interface, students can learn new vocabulary and practice their pronunciation (or revise)
at their own pace. This was actually one of the starting objectives of this model.

In our opinion, students should be exposed to the English Language vocabulary outside of the
faculty if good results are expected in the process of language learning and acquisition.

Conclusions

This model can be further modified and molded to serve as a teaching aid not only at the
universities, but also in high schools and elementary schools, especially vocational secondary
schools where knowledge of English Language terms and vocabulary is much needed.

As in the findings of other studies, the students’ satisfaction of using mobile technology while
learning was, as expected, at higher levels. The presented model is tested from a technical point
of view in a university environment and gives satisfactory technical characteristics to all of the
modules which creates secure perspectives for using in schools and universities from teachers
and students. At the same time, it’s also a good blended learning tool.
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