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Abstract—The aim of this study is to determine the adoption of distance
education and mobile technology by university students. Quantitative research
method was used in the study. The research was conducted in the fall semester
of 2021-2022. Volunteer 412 university students continuing their education in
Kazakhstan participated in the research. In the research, 3-week online educa-
tion mobile technology training was given to university students. "Mobile
Technology in Education" measurement tool developed by the researchers and
compiled by experts in the field was used in the research. The measurement tool
was delivered and collected by university students via online method. The anal-
ysis of the data was made by using the SPSS program, frequency analysis, t-
test, and the results were added to the research in the presence of tables. Ac-
cording to the results obtained from the research, it was concluded that there
was a significant difference between the post-test mobile technology status of
university students and that their mobile technology status was high.

Keywords—mobile technology, distance education, university students, quanti-
tative research

1 Introduction

Today, mobile technology finds a lot of use, from communication to education and
all. The importance of digitalization is increasing, especially because it provides ad-
vantages in many aspects such as speed, cost and time [1]. It is known that one of the
usage areas in question is the field of education, it can be said that it has been the
focus of attention in recent years because it provides the integration of education
components by eliminating the space and time limit with mobile technology [2]. It is
seen that with the improvement of mobile technology and internet, equivalent tech-
nologies and methods have emerged. It is seen that the use of mobile technology has
increased intensively due to COVID-19 with distance education. In addition, it is
estimated that the use of this and similar technology will continue, as there is still

4 http://www.i-jim.org
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uncertainty around the world about how long this time period will continue. The most
important stakeholders of mobile technology application are actors taking part in
educational activities [3]. With this method, it is an important issue whether the mo-
bile application serves the determined purpose, and in which subjects it provides ser-
vices. It is thought that the adoption level of the mobile application users and their
expectations from the application are an important issue that should be emphasized
[4]. Distance education, which serves this purpose, and whether the variables of ease
of use of mobile technology and perceived pleasure have an effect on perceived use-
fulness and perceived intention are tested with the model created within the scope of
the research [5]. While contributing to the development of mobile digital applications
similar to distance education is among other purposes, it is thought that it will con-
tribute to the literature in terms of perceived ease of use, functionality and perceived
intention variables, determining the level of adoption of digital applications, and ex-
panding the usage areas for the pandemic process and after [6].

It is essential to encounter various meanings related to distance education and e-
learning in research articles. It is seen that distance education is defined as a type of
education that students and teachers in different environments perform with commu-
nication technologies and postal services [7]. It is defined as “any learning, teaching
or educational activity enabled by the use of well-known mobile technologies, espe-
cially internet technology-based applications” [8]. Distance education is a broad con-
cept that includes applications and processes such as technology-based education,
mobile-based education, online classroom models and digital collaboration. It is seen
that distance education enables students to take responsibility for their own learning
[9]. It is expected that students will be able to create equal opportunities in education
and enable them to benefit from lifelong education, and course materials can be easily
updated, when necessary, with mobile technology [10]. Students' perspectives and the
integration of these technologies into the process are of great importance in order to
include these advantages brought by distance education into the teaching process [11].
It is known that determining the key factors affecting the perspectives of learners on
distance education and mobile technology together will create significant advantages
for both universities and businesses [12].

1.1 Related studies

In their study, [13] aimed to evaluate the factors affecting university students'
adoption of mobile technologies for mobile learning (m-learning) in their learning
processes, and according to this, in their research, they found that students' adoption
behaviours towards mobile technology adoption and students' benefit and perceived
ease of use. It has been found that it has a direct positive effect on the structures.

In his planned studies, [14] aimed to investigate the factors that predict online stu-
dents to use the mobile learning management system (m-LMS), and as a result, it is
valid for low-income students with digital literacy skills and limited access and for
many students, While institutions primarily teach in online modalities during the
COVID-19 pandemic, it is seen that mobile technology is the only way for them to
continue taking courses.

iJIM - Vol. 16, No. 23, 2022 5



Paper—Adoption of Distance Education and Mobile Technology by University Students

In the research conducted by [15], they aimed to investigate the perceptions of stu-
dents about the Madrasa platform and also to determine the important factors that may
affect the adoption of the Madrasa platform. and that it can help facilitate and encour-
age the use of the Medrasati platform among students.

As seen in the related research section, when distance education technologies and
mobile applications are combined with the course, it is seen that they benefit the field
and both the trainers and the people who take the course. Research will continue on
distance education and mobile learning.

1.2 Purpose of the study

The aim of this study is to determine university students' adoption of distance edu-
cation and mobile technology. In order to achieve the aim of the research, answers to
the following questions were sought:

1. What is the distance education performance status of the participant groups partici-
pating in the research?

2. What is the general level of acceptance of mobile technology by the participant
groups participating in the research?

3. Is there a difference between the levels of acceptance of distance education by the
participant groups participating in the research?

4. Is there a difference between the distance education and performance levels of the
participant groups participating in the research?

5. Is there a difference between the levels of following the mobile technology and
distance education of the participant groups participating in the research?

2 Method

Research method the research method used was in the hands in which the partial is
being monitored when given information about if the numerical values in the type and
source of the method section in research, data collection instruments and the infor-
mation given is compiled according to the study, are arranged.

2.1 Research model

The model used in the research is seen as a quantitative research model, and it is
known that with this model, the ideas and behaviors of the participant audience will
be reached and benefited from. When the quantitative research model is considered,
when we collect data about this model, it is seen that this method reveals the answers
of numerical and statistical findings. In addition, since this method is based on num-
bers, the sample representing the event or phenomenon should be determined com-
pletely and the right questions should be asked [16]. In addition, the aim of the study
was continued by patterning according to the determination of university students to
adopt distance education and mobile technology.
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2.2 Working group/participants

The research was carried out in the fall academic year of 2021-2022. It is seen that
the data of the research consists of 412 participant groups randomly studying at the
university in Kazakhstan. All of these students take their courses by linking distance
education and mobile technologies.

Gender. In this section, the gender status of the participants participating in the re-
search was examined and detailed information is given in Table 1.

Table 1. Distribution of University Students by Gender

Male Female
F % F %
Variable 207 50.24 205 49.76

Gender

As seen in Table 1, it is seen that the gender data of the participant groups partici-
pating in the research are included, in this context, it is stated that 50.24% (207 peo-
ple) are male participants, while 49.76% (205 people) are female participants. In the
gender section, the findings reflect the actual gender distribution.

Class. In this section, the class variable conditions of the population participating
in the research were examined and detailed information is given in Table 2.

Table 2. Distribution of Students Participating in the Study by Class

Class

3.Class

4.Class

F

%

F

%

Variable

170

41.26

242

58.74

As can be seen on the Table 2 given in the research, it is seen that the class distri-
butions of the study group participant groups are given and examined. It appears to be
in the 4th grade range. In the Class division, the findings reflect the actual Division
distribution.

Does encountering distance education in the classroom environment affect
performance positively? An answer was sought to the question of whether seeing the
participant groups included in the study in a classroom environment with distance
education affects your performance, and their distribution is given in Table 3.

Table 3. Distance Education technologies performance status

Related Question

No

%

%

Variable

99.03

0.97

When Table 3 is examined, 99.03% (408 people) of the participants included in the
study answered yes, while 0.97% (4 people) answered no, it can be said from this
table that a positive result will be obtained if the participants of the study are pro-
cessed in the classroom environment with distance education.
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2.3 Data collection tools

In the data collection tool section, it is seen that first of all, information will be giv-
en about which type of data collection tool will be used in the study. Data collection
instruments in research of mobile technology distance education and the views of the
participants to get the dimensions to increase, it is known that in the course of prepar-
ing this technology also examined by experts from research and the data collection
tool was prepared to be correct by subtracting sallastirilm unsuitable materials. The
personal information form developed by the researchers, which is called the "Mobile
Technology in Education" data collection tool and applied to the groups of partici-
pants participating in the study, was used. The scope validity of the developed meas-
urement tool was examined by experts with the title of 4 professors who work on
distance education systems and mobile technology platforms, and unnecessary items
were removed from the measurement tool and rearrangements were made.

1. Personal Information Form (Demographic Data): In the personal information form,
information such as gender, class, mobile technology performance effects are in-
cluded.

2. Mobile Technology in Education Data Collection Tool: A 5-point likert-type ques-
tionnaire was prepared in order to get information about the opinions of the partic-
ipant groups participating in the study about distance education and mobile tech-
nology situations and to adapt to this environment. 24 items of the measurement
tool consisting of a total of 28 items were used and 4 items were removed from the
measurement tool thanks to the expert opinion. The opinions of the participants
participating in the research were consulted from two factorial dimensions, such as
the situations of the participant groups participating in the study, such as “Distance
Education” and “Mobile Technology”. The Cronbach Alpha reliability coefficient
of the measurement tool as a whole was calculated as 0.81. Measurement tool;
“strongly disagree” (1), “disagree” (2), “I'm undecided” (3), “agree” (4) and
“strongly agree” (5) in the form of rated. The measurement tool was collected from
the groups of participants who participated in the study in the form of an online
environment with the MS teams questionnaire.

2.4  Application

Live courses have been prepared for 412 university students who continue their
studies in Kazakhstan in the form of interactive online education consisting of a total
of 7 sections. during the 3-week training, interactive distance education and online
training courses were given to the participant groups included in the research on the
occurrence and determination of mobile technology situations, these trainings; dis-
tance education, how to use the combination of mobile technology and professional
activity, how to reconcile it with time, how to accept the use of distance education,
what is its adaptation, etc., after 3 weeks of training, all of the data collection tools
were applied to the participant groups participating in the study and the data were
given in the findings section in tables. Education by many institutions and organiza-
tions meet over each section so it will be limited to 60 people, preferred Ms teams is
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set to be distributed over weeks, and a 50-minute time frame that has been processed
in each course participant groups in the environment of online education each week to
be included in a case study was applied. The information received from the data col-
lection tool applied to the participant groups was transferred to the analysis program
in the form of numerical values.

2.5  Analysis of the data

The data collected together with the online survey were analyzed using the SPSS
application. The percentage, frequency and descriptive, T-test (independent—samples
t-test), Kruskal Wallis H-Test, one-way ANOVA methods of the analysis results were
given. The data related to numerical developments were tabulated and Deciphered,
and whether there is a significant difference between the independent variables was
tested at the level of a =0.81. In addition, while analyzing the data, help was taken
from the information on Table 4.

Table 4. Limitations

Weight Limits Choice
1 1.00 - 1.80 I strongly disagree
2 1.81-2.60 I do not agree
3 2.61-3.40 I'm undecided
4 3.41-4.20 I agree
5 4.21-5.00 Absolutely I agree

3 Findings

In this section, the findings related to the acceptance and determination of the par-
ticipant groups participating in the research based on the dimensions of distance edu-
cation and mobile technology and the findings related to the objectives are given

3.1 Descriptive statistical findings of the mobile technology acceptance levels
of the participants participating in the research

Descriptive statistics regarding the determination of the mobile technology ac-
ceptance levels of the participants participating in the research are given in Table 5.

Table 5. Descriptive Statistical Findings of the Mobile Technology Acceptance Levels of the
Participants Participating in the Research

Dimension Cours Name N M S
Accepting with Mobile Technology | Online and Distance Education events | 412 4.42 428
Using Mobile Technologies Online and Distance Education events | 412 4.39 417
Mobile Technologies Evaluation Online and Distance Education events | 412 4.37 434
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As can be seen in Table 5, it is seen that the groups of participants participating in
the study have an average of M= 4.42 according to their mobile technology ac-
ceptance status regarding the determination of their level of acceptance of mobile
technologies. In addition, it is seen that the average of using mobile technologies is
M=4.39, and finally, the assessment scores of mobile technologies are M=4.37. In the
light of these findings, it can be said that the mobile technologies of the participant
groups participating in the study and their acceptance and acceptance of this technol-
ogy are high, and the dimensions of registration, technical support and evaluation are
in place.

3.2 T-Test analysis findings of the participants participating in the study
according to the gender variable of the acceptance levels of distance
education

Of the participants surveyed levels of acceptance and use of distance education is a
significant difference between the Sexes was applied in order to determine whether
the independent - samples t-test on data findings are given.

As seen in Table 6, according to the gender variable, the arithmetic mean and
standard deviation scores of male students to accept the system distance education
M=4.42 female students with arithmetic average and standard deviation scores of
records in the system distance education M=4.39, respectively. From the findings
obtained, it can be said Decisively that there is no difference between male and fe-
male students. Also finding other when examined, the male arithmetic average and
standard deviation scores of students of distance education adoption and use of
M=4.38, but a female arithmetic average and standard deviation scores of students of
distance education adoption and use of M=4.36, respectively. From the findings ob-
tained, it can be said that there is no difference between male and female students
according to the technical support department of the distance education system. Dec.
Finally, Table 6 also arithmetic average and standard deviation of male students of
distance education evaluation scores of the property M=arithmetic mean and standard
deviation scores of female students with the assessment system 4.39 M=4.37, respec-
tively. From the findings obtained, it can be said that there is no difference between
male and female students according to the Decency of accepting and using distance
education.

Table 6. T-Test Analysis Findings of the Participants' Acceptance Levels of Distance
Education According to Gender Variable

Dimension Gender| N | M SS | Sd t p Explanation
Acceptance to the Dis- Male 207 4.42 | .541 p>0.05 difference
. 412 |.218].521 .
tance Education System | Female | 205| 4.39 | .568 meaningless
Using and Implementing | Male |207| 4.38 | .524 p>0.05 difference
. . 412 1.232.632 .
Distance Education Female | 205| 436 | 534 meaningless
Distance Education Male |207| 4.39 | .588 p>0.05 difference
. 412 |.288].428 .
Evaluation Female | 205| 437 | 610 meaningless
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3.3 T-Test Analysis findings among the distance education and performance
levels of the participant groups participating in the decision

In this section, the Deficiency data of the independent-samples t-test findings ap-
plied to determine whether there is a difference between the distance education and
performance levels of the participant groups participating in the research according to
the distance education variable of university students are given.

As seen in Table 7, the variable distance education according to the arithmetic av-
erage and standard deviation scores of students who answered yes M= 4.38 distance
education with arithmetic average and standard deviation scores of students who re-
ported not according to the variable M=2.62, respectively. From the findings ob-
tained, it can be Deciphered that there is a significant difference between students
according to the distance education variable. Also as shown in Table 7, the variable
performance according to the performance of distance education students who an-
swered yes, the arithmetic average and standard deviation scores of the value of M=
4.41 distance education with arithmetic average and standard deviation scores of stu-
dents who reported no performance according to the variable M= 2.37, respectively.
From the findings obtained, it can be said based on Table 7 that there is a significant
difference when both dimensions are considered.

Table 7. Results of T-Test Analysis of mobile technologies and performance levels
participating in the research

Dimension Criterion | N M SS Sd T p |Explanation
Yes 408 4.38 442 P<0.05
Distance Education 412 -5.52 | .000 | difference
No 4 2.62 228 significant
. . Yes 408 4.41 521 P<0.05
Distance Education 412 -8.41 | .000 | difference
Performance No 4 237 233

significant

3.4  One way ANOVA results of the levels of mobile technology and distance
education follow-up of the participant groups participating in the study

In order to determine whether there is a difference between the levels of following
mobile technology and distance education technologies of the participant groups par-
ticipating in the study, data on the values of One Way ANOVA results were given.

As shown in Table 8, the level of tracking groups of participants surveyed mobile
technology "mobile technology" showed a statistically significant difference between.
According to the findings obtained, it can be said that the groups of participants who
participated in the study were more effective in the mobile technology tracking di-
mension according to their performance. Finally, as shown in Table 8, the surveyed
groups of participants “Distance Education Technologies” showed a statistically sig-
nificant difference between opinions of Don't follow. According to the findings ob-
tained, it can be said that the size of the follow-up of distance education technologies
of the participant groups participating in the research is effective.
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Table 8. One Way ANOVA Results of the Mobile Device and Media Technology Tracking
Levels of the Participant Groups Participating in the Study

Dimension Soux:ce of Sum of Sd Average of F p | Description
Variance Squares Squares
Intergroup 8.78 4 2.30 p<0.05
Mobile technology Ingroups 38.689 408 953 8.192 .000 | difference
Total 47477 | 412 ' significant
Intergroup 17.109 4 5.06 <0.05
Distance Educa- P
. . Ingroups 33.367 408 17.576 | .000 | difference
tion Technologies 215 L
50476 | 412 significant

4 Discussion

In the work they have done in the year as we bought the theoretical framework of
technology acceptance Model and students, [17] sought to explore the factors that
affect their intention to use an online education platform, business online course in
research design and as a result, perceived system quality and perceived external vari-
ables such as enjoyment and education that is detected with the help of an extra varia-
ble (Perceived Interactivity), defined as predictors of intention to use the platform
they achieved effective education of students. When this value is combined with the
results of the research, it is seen that the results have been reached that the groups of
participants who participated in the research accept and use distance education tech-
nologies while using them in the course. In this context, it can be said in the discus-
sion section of the research that this method used in the research benefits both the
participants and the next generation.

It has been widely adopted to address the educational chaos created by the Covid-
19 pandemic in the work of [18]. Reports on its limitations and difficulties are pub-
lished daily in the global media. However, explanations for the experiences of teach-
ers and students regarding this sudden change in the pedagogical modality are con-
spicuously absent in the current literature. This article in the context of higher educa-
tion in Bangladesh and Nepal during the epidemic, teachers and students was under-
taken to investigate their experiences of online learning and tailored to the local con-
text and the action potentials of digital artifacts as a result of their using them in the
best possible way to facilitate communication and improve student learning, they
showed that they achieved. In this context, when this value is combined with the re-
sults of the research, it is seen that the dimensions of using mobile technology are
high in the study and it is also concluded that they use this technology very well with
distance education technologies. Even if it is seen that both values in the research are
high, it can be said that more beautiful studies about the concept of distance education
should be included in the studies.

In the year to continue their journey in facilitating students ' learning conditions
and the work they have done for using this interactive resources interactive conferenc-
ing software, [19] aims to investigate the perceptions and attitudes towards and per-
ceptions as a result facilitator and also emphasized the importance of providing ap-
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propriate conditions to develop a COVID-19 digital transformation in education is
inevitably the speed reaches values it is seen that these results reflect the most recent
developments. In this context, when this value is combined with the results of the
research, it is seen that the values that benefit the participant groups by using distance
education and mobile technology dimensions in an interactive way have been reached
in the study.

If it is to be said that all the work in the discussion section has a meaning integrity,
it can be said that while distance education and technology benefit people and people,
a different dimension will always develop in the field article. While each value in the
research is ahead of the previous one, it is among the expectations to be made again in
the future periods within this research.

5 Conclusion

If the result section of the research is to be discussed, it is seen that the number of
people who were included and formed from the participant groups came first. If the
results of these people are considered by creating a semantic integrity, it is seen that
412 people voluntarily participated in the research. If another value of the research is
to be discussed, does the encounter in the classroom environment with distance edu-
cation positively affect the performance of the groups of participants included in the
study from their distribution, it is seen that most people answer yes and reach the
value that there is a positive result if it is processed in the classroom environment with
distance education. Also participating in the survey research of the participating
groups alinack to get another value if the level of acceptance of mobile technologies
mobile technology has achieved high results for the determination of acceptance du-
rumlarinnin also adopt mobile technology to accept their status and high levels of
registration, technical support and evaluation, it is seen that reached higher values of
the dimension.

When another value of the research is considered, it is seen that there is no differ-
ence between the arithmetic mean and standard deviation scores of male students for
admission to the distance education system and the scores of female students accord-
ing to the gender variable Decisively. Also, the other finding is examined, the remote
training system according to the Technical Support section, reached the conclusion
that there was not any significant difference between male and female students, it is
seen that distance education is also the ability to accept that there was not any signifi-
cant difference between male and female students according to the conclusion reached
is that it is seen. Another result of the research is that it has been Decisively conclud-
ed that there is a significant difference between students according to the distance
education variable. From the findings obtained in this context, it can be seen that there
is a significant difference when both dimensions are considered. Finally, the level of
tracking groups of participants surveyed mobile technology "mobile technology", it is
seen that the conclusion is reached that there is a statistically significant difference
between. According to the obtained results, the surveyed groups of participants ac-
cording to the performance of the track size of mobile technology is more effective
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and also the “distance education technologies” that there is a statistically significant
difference between the opinions of Don't follow, it is seen that conclusion is reached.
According to the findings obtained, it can be said that it has been concluded that the
follow-up dimension of distance education technologies of the participant groups
participating in the research is effective.

According to the results obtained from the research, it has been concluded that
there is a significant difference between the last test mobile technology Decencies of
university students and that their mobile technology statuses are high.
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Abstract—A smart campus is an emerging trend that will revolutionize the
education system by enabling universities to improve services, and processes as
well as achieve sustainability goals. With the proliferation of advanced technol-
ogies, a smart campus has emerged as an important concept that integrates tech-
nology into higher education. A smart campus takes advantage of IoT technolo-
gies to facilitate teaching and research activities. The purpose of this study is to
identify the IoT technologies that are required in the development of a smart cam-
pus. This study uses a Systematic Literature Review (SLR) methodology and
PRISMA processes to analyze high-quality articles on the loT-based smart cam-
puses from the last five years (2017-2022) as extracted from three databases like
Scopus, ScienceDirect, and IEEE. The findings of the study reveal that the im-
plementation of an [oT-based smart campus offers many advantages and benefits
but also presents challenges requiring further exploration. Because of the chosen
research approach, the research results may lack generalizability. Therefore, re-
searchers are encouraged to test the proposed propositions further. The paper ex-
plores the many benefits and advantages that are brought by the implementation
of ToT-based smart campuses. It also identifies key challenges that are presented
by such implementations. Researchers, policymakers, teachers, and students can
benefit from this study by gaining insights into the lIoT-based smart campus.

Keywords—smart campus, smart university, Internet of Things, IoT applica-
tions, big data

1 Introduction

With the proliferation of advanced technologies, a smart campus has emerged as an
important concept that integrates technology into higher education. The arrival of the
Internet of Things (IoT) has revolutionized the education industry [1] and increased
competition among universities to improve quality in an attempt to become excellent
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universities [2]. Moreover, the quality of the university is an important factor that stu-
dents consider when choosing a university to pursue their education further. The avail-
ability of an array of devices and the reach of the Internet has made the IoT a perfect
solution for building a smart campus as well as applications previously requiring human
intervention. IoT is about collecting accurate raw data, analyzing it, and then converting
it into information of value [2]. A smart campus takes advantage of [oT technologies
to improve the performance of processes and activities [3]. In alignment, Liang and
Chen [4] contend that a smart campus supports teaching, scientific exploration, and
services through the use of 10T, cloud computing, and geographic information systems.

On the other hand, another new technology, artificial intelligence, has also brought
a conceptual shift to the concept of a smart campus. It has transformed the education
and teaching methods of the university to become more diverse and advanced [5] and
identified seven areas of a smart campus including governance, environment, buildings,
people, mobility, living, and economy [6]. Furthermore, a smart campus serves as a
major gateway to information for university students. It strives to improve its techno-
logical infrastructure to provide quality education and improve user experience [7] by
providing the university community with sophisticated and personalized information.
Through this system, students gain access to an interactive learning platform with
global content and can adapt their learning strategies according to the gathered data [8].

Through a smart campus, educational institutions can improve their sustainability
performance and enhance research experiences through easy access to data and campus
facilities [9]. Additionally, they can improve the operation and management of univer-
sity buildings, including energy conservation and environmental sustainability [10].
Furthermore, the Covid-19 outbreak has placed tremendous pressure on educational
institutions to take advantage of advanced technologies to revolutionize their teaching
methods. The Internet of Things connects people, devices, processes, and data, enabling
stakeholders in education to turn the data collected by sensors and portable devices into
useful information [8]. Although technological advancements have enabled education
to advance rapidly, the implementation of smart technologies is not without challenges
that still require further exploration.

It is therefore within the objective of this study to determine which IoT applications
are required to achieve a smart campus. Through a systematic literature review, this
study aims to identify various applications providing answers to the formulated re-
search questions:

— RQI1: What is the distribution of publications over the years?

— RQ2: What is the publication’s geographic distribution?

— RQ3: Which research methodologies have been used?

— RQ4: Which technologies are required for a smart campus?

— RQ5: What are the advantages/benefits of deploying IoT in a smart campus?

— RQ6: What are the challenges experienced in deploying IoT in a smart campus?
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2 The theoretical framework

2.1  Internet of Things

Things Internet of (IoT) is an innovation arising from current technological advance-
ments. The term refers to a system of devices or things that interact with each other to
collect, exchange and use data from the environment and the users [2] and integrates
various technologies to deliver smart services to the users [10]. In simpler terms, IoT is
a way of connecting devices and objects through a private network (intranet) or a public
network (internet), so they are visible to each other and can communicate with each
other [11]. Zhou et al. [12] stated that it has three characteristics: Comprehensive per-
ception, reliable data transmission, and intelligent processing. IoT is the aggregation of
connected devices, data analytics, and physical objects [13] and brought along desirable
technological advances of Augmented Reality (AR), Virtual Reality (VR), Mixed Re-
ality (MR), and 3D immersive learning [14]. There is a greater opportunity for these
tools to revolutionize the teaching and learning processes, as they would allow students
to engage in immersive learning that is a hugely effective elevating learning experience.

The use of [oT applications is essential in managing things efficiently and econom-
ically. It can support the process of improving campus quality of life by implementing
a smart campus system [2]. As IoT-enabled services generate large amounts of data,
they are useful for a multitude of applications and optimizing critical infrastructure as
well as providing new insights and modern advancements [15]. The majority of this
data will be sensitive, demanding unobtrusive treatment that will not compromise the
freedom and privacy of the users. IoT can support key functions of university education,
such as teaching, learning, research, innovation, and support functions. As a result, fac-
ulty and administration processes are integrated seamlessly and campus infrastructure
is managed more efficiently, effectively, cost-effectively, and at a high standard of
quality. Additionally, IoT supports the interactive learning of students by inspiring their
innovation everywhere on campus [16].

2.2 Smart campus

A literature search has not provided a universal definition of a smart campus. How-
ever, many authors have provided various definitions in their studies. According to An-
agnostopoulos et al. [15], smart campuses are popular solutions among universities
willing to experiment intuitively with unknown situations and receptive to change man-
agement. This aligns with a definition presented by Zaballos et al. [17] that a smart
campus facilitates efficiency and allows for miniature experimentation by leveraging
technology. A smart campus is a small-scale version of a smart city with advanced
capabilities that facilitate creativity, social interaction, and intellectual exploration [18]
[19]. The similarities between a smart city and a smart campus anchor on many aspects:
They cover large urban areas with many different buildings (administrative buildings,
residential halls, research laboratories, lecture halls, bars, and cafés) and are inhibited
by a variety of people including university staff and students [20]. Additionally,
Chagnon-Lessard et al. [6] shared an organizational structure that encompasses seven
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smart areas such as “smart building, smart economy, smart environment, smart govern-
ance, smart living, smart mobility, and smart people”. This structure can expand to in-
clude information and communication infrastructure that enables the smartness of all
these smart areas.

The construction of a smart campus uses IoT technologies to combine learning ac-
tivities with supporting devices to achieve intelligent management of university ser-
vices [21]. A smart campus is a vital platform for students to access all types of infor-
mation. It strives to improve its technological infrastructure to provide quality educa-
tion and improve the user experience [7] by providing the university community with
sophisticated and personalized information. Additionally, it integrates learning and liv-
ing environments, bringing many benefits to campus users [21]. Nevertheless, the [oT-
powered smart campus is still in its infancy and has a long way to go before fulfilling
all its potential. Most IoT implementations used the same technologies to achieve a
smart campus [11] and these are Artificial Intelligence (Al), Big Data, Cloud Compu-
ting, and many other newer technologies [22-24] [7] [11] [3]. The application of these
technologies is essential for building capacity at the university campus to improve pro-
cesses and achieve sustainability. Cloud computing enables intelligent and secure man-
agement of information in a private cloud created within the university’s existing infra-
structure [25]. Big data analytics facilitates better data processing, analysis, and infor-
mation sharing to enhance decision-making [9]. The processing of big data through
artificial intelligence can contribute greatly to creating innovative learning solutions
and delivering sophisticated solutions [18].

3 Methodology

3.1 Research design

Following the guidelines proposed by Kitchenham and Charters [26], a Systematic
Literature Review (SLR) was carried out. This guideline suggests a strict predefined
protocol that guides a researcher throughout the research process. This meticulous pro-
cess identifies researchers’ biases, flaws, and gaps in knowledge, as well as indicates
the direction in which further research may be of benefit. Kitchenham and Charters [26]
defined a systematic literature review as a means by which researchers “identify, eval-
uate and synthesize all available research relevant to a particular research question,
topic area, or phenomenon of interest” (p. 3). Lamé [27] provided a summary of the
steps involved in the development of a systematic literature review: (1) Structuring a
clear question for review, (2) Definition of the inclusion and exclusion parameters, (3)
Identification of relevant studies, (4) Selection of the studies to be included or excluded
from the study, (5) Quality assessment of the studies, (6) Extraction of relevant data (7)
Summarizing and synthesizing the evidence and (8) Interpretation of the results.
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3.2  Search strategy

As shown in Figure 1, a systematic literature search was conducted in three data-
bases: Scopus, ScienceDirect, and IEEE following the PRISMA flow. In this search,
only English-language papers published in the last five years, between January 2017
and January 2022 were considered. The keywords and search operators used were (“In-
ternet of Things” OR “IoT””) AND (“smart campus” OR “smart university”).

[ Identification of studies via databases and registers ]
)
= Records identified from:
§ Databases IEEE=159 Records removed before screening:
= Science Direct= 155 Scopus=345 | —p» Duplicate records removed (n = 5)
E Registers =0 Records between 2017-2022 (n =57)
=
(n=659) Records not open access (n = 422)
Records screened > Records excluded due to availability
(n=175) (n=19)
. v
&
§ Reports sought for retrieval > Reports not retrieved due to title and ab-
5 (n =156) stract
@
‘ (n=50)
Reports assessed for eligibility Reports excluded:
(n=106) ’ Not relevant to the topic (n = 50)
Conference proceedings (n = 13)
—/
— v
E
g Studies included in the review
S =
g (n=43)
e

Fig. 1. PRISMA flow diagram of the study
3.3 Inclusion and exclusion criteria

To obtain relevant studies that fall within the scope of this study, the inclusion and
exclusion criteria were considered during the study selection process [26]. To ensure a
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rigorous selection process, inclusion criteria were clearly outlined; papers were to be
published in English and fully accessible in the named databases, as indicated in Table
1. Published works that failed to meet these conditions were excluded.

Table 1. Inclusion and exclusion criteria of the study

No. Inclusion Criterion
IC1 The English language articles.
IC2 Published articles between 2017 and 2022.
IC3 Articles focused on IoT and smart campuses.
IC4 Articles exploring the applications of IoT to a smart campus.
ICS Articles are available in full text.
No. Exclusion Criterion
ECl1 Books, book reviews, editorial materials, conference proceedings, and theses.
EC2 Duplicated studies.
EC3 Full text of the article is not available for download.
EC4 Articles that are not relevant to the stated research question.
ECS Articles lacking adequate detail to answer the research questions.

34 Selection criteria

The search on the databases yielded 659 records: ScienceDirect = 155; IEEE = 159;
and Scopus = 345. Before the screening, the records were checked to be certain no
duplicate records were obtained from the databases. Five duplicates were detected and
removed. The research was limited to open access records, 422 records were elimi-
nated. Records not published within 2017-2022 were also eliminated. A further 19 rec-
ords were eliminated as the full text of the records was not available for retrieval. In
implementing the inclusion and exclusion criteria, 156 articles were generated, of
which 50 were eliminated, as they were unrelated to the topic. A further 63 articles
were removed for not exactly fitting inclusion criteria or were outside the scope of the
study. The remaining 43 articles were retained for further review and analysis in the
results section. Table 1 itemizes the key items of the inclusion and exclusion criteria
used in the study. It must be noted that even though a rigorous approach has been fol-
lowed for selecting the studies that were reviewed, it is unreasonable to claim that all
smart campus facets were fully covered. Furthermore, it is also possible that a search
in other databases could have yielded additional studies in these categories (see Figure

1.

3.5 Data analysis

Using the retrieved articles that meet all the inclusion criteria, data is categorized as
follows:1) Title; 2) Year of publication; 3) Objectives; 4) Geography; 5) Methodology;
6) Key findings; 7) Recommendations; 8) Technologies; 9) Challenges; 10) Benefits;
11) Advantages; 12) Citation.

22 http://www.i-jim.org



Paper—Internet of Things and Its Applications to Smart Campus: A Systematic Literature Review

3.6  Data analysis

To standardize the data extraction process, the data extraction stage [28] considered
43 studies and complied with a list of elements established specifically for this study.

Table 2. Data extraction from the selected studies

Data item Description
Reference Name(s) of the author(s) and year of publication
Geography The country in which the research was undertaken
Study objectives The main aims of the study
Methodology The study approach
Findings Key findings of the study
Technologies Which are the IoT technologies implemented
IoT applications Which are the IoT applications implemented
Challenges The challenges that are encountered in the implementation of the technologies
Benefits The benefits/advantages brought by the applications of the technologies
Recommendations What are the recommended research areas for future works
4 Results

4.1  The distribution of publication by time frame

Figure 2 depicts the distribution of reviewed papers published from 2017 to 2022.
There were no significant research studies related to this topic in 2017 and 2019. This
is because the majority of studies focused on the implementation of smart campuses
with sustainability and energy efficiency options [29]. There was a numerical increase
in 2018, 2020, and 2021, reflecting an increased interest in this area. The decrease in
the number of publications in 2022 is a function of time as the search includes only two
months of that year.

15
10
10

2

2017 2018 2019 2020 2021 2022

Fig. 2. The publications’ distribution over the period 2017 — 2022
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4.2  The geographical and demographic distribution of the studies

Figure 3 illustrates the distribution of the authors’ countries per article. A significant
number of authors are from Asia (n=29) followed by Europe (n=16) and South America
(n=4). Asia and Europe combined, contributed 85% of all papers published. There is a
great deal of research opportunity on the subject in North America and Africa, as each
region published only 4% of the articles.

oy

Fig. 3. Authorship geographical distribution of the selected studies

4.3  The research methodologies implemented

The distribution of methodologies in this study suggests that the IoT-based smart
campus deployments have largely been conducted as experiments, opening up oppor-
tunities for real-world applications (see Figure 4). Moreover, most researchers have
acknowledged that smart campuses are excellent testbeds for IoT implementation [29]
[30].

Experimental Research I 27
Mixed Methodologies I 6
Case Study N 4
Survey Research [l 3
Literature Review [l 2
Qualitative Research M 1

0 5 10 15 20 25 30

Fig. 4. The research methodologies implemented
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4.4  The technologies required for the smart campus

A smart campus utilizes an loT-enabled network infrastructure that synchronizes all
data transmission and processing devices on a university campus (see Figure 5). IoT
involves complexity and diversity and includes a variety of technologies [1]. Rico-Bau-
tista [7] suggested four key smart technologies: Artificial Intelligence, Big Data, Cloud
Computing, and the IoT.

— Artificial Intelligence enables machines to learn from experience and mimic human
intelligence [23]. Using deep network technology, the authors developed a campus
virtual assistant that is emotionally aware.

— Big Data Analytics has become instrumental in analyzing large and complex data
sets that are used for the improvement of students’ learning experiences [1].

— Cloud computing is among the main technologies that enable infrastructure, soft-
ware, and platforms to operate together using common logic in a smart campus [22].
It is valuable in keeping the information in a central and safe place [7].

— Communication networks are applied to the smart campus to enable the transmission
of information. The most common communication networks include Wi-Fi, 3G, and
4G/LTE [18]. On the other hand, Xu et al. [31] proposed an online teaching platform
based on a 5G network to improve the learning experience. Furthermore, Jurva et al.
[14] expected a 5G network together with IoT sensor networks and big data analytics
to transform the education sector.

loT-based
) Smart Campus
Technologies Communications

Networks
Artificial Intelligence @

Cloud Computing £ Bluetooth’
Big Data Analytics

z

Fig. 5. The technologies required for the smart campus
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4.5 The advantages/benefits of deploying IoT in a smart campus

The research findings highlight numerous benefits and advantages brought by the
applications of IoT technologies on a smart campus. The main benefits of an IoT-based
smart campus include agility, cost efficiencies, flexibility, interaction, scalability, resil-
ience, the creation of intelligent classrooms, and the stimulation of creativity to support
personalized learning, to list but a few [8]. With IoT deployment, access control sys-
tems can manage access control and provide enhanced security to the university com-
munity. Comprehensive campus surveillance and real-time incident warning are im-
portant applications to improve security standards and campus safety [32] [33]. The
biggest advantage of an IoT-based smart campus is that it enhances campus manage-
ment efficiencies [1], improves response times, and elevates user experience [19]. Ad-
ditionally, an IoT-based campus enables the sharing of important educational resources
and the delivery of interactive and creative services to the campus community and ex-
ternal stakeholders. It has an enormous potential to transform the existing teaching
models to achieve desired innovations [5]. For example, Lin et al. [16] described an
IoT application that enables students not majoring in computer science to create their
innovations without coding. Noor et al. [34] presented another interesting innovation,
finding innovative ways to improve the campus bus management service by predicting
the shuttle travel times, fuel consumption, and harmful emissions. Furthermore, an IoT-
based smart campus delivers rich content that makes learning more interesting [9] and
produces learning-enthusiastic students and better-quality human resources [2]. An
IoT-based smart campus combines physical space and technology to enhance student-
teacher relationships resulting in improved communication and collaboration, as well
as the promotion of personalized learning [24]. A key role for IoT in advancing the
educational environment in universities is to improve teaching staff and educational
flexibility [25] as well as deliver adaptive learning to support students with disabilities
and learning challenges [8]. Also, they stated that it connects people (students, teachers,
and administrators), processes, devices, and data enabling stakeholders in education to
turn data collected from sensors and portable devices into valuable information for de-
cision-making. Its full usage can greatly reduce the workload of the administrative staff
[31] and enhance operational effectiveness by saving time and cost for the university
management processes [33]. Furthermore, sustainable and responsible management of
buildings using IoT technologies can minimize energy consumption and environmental
footprint during construction, usage, and decommissioning [6]. [oT is primarily about
digitizing everyday activities, so it has a very broad range of applications and market
opportunities [1]. Table 3 summarizes the advantages and benefits of IoT applications
spread across the seven smart areas.
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Table 3. The advantages/benefits of deploying IoT applications in a smart campus

Smart Area

Benefits

Smart Environment

Efficient measurement of consumption and conservation of energy and wa-
ter conservation.

Real-time surveillance to ensure safety within the parameters of the cam-
pus estate.

Enhancing environmental sustainability by reducing the temperature in the
environment.

Optimization of waste management

Smart People

Accurate recording of attendance for students and teaching activities by
the academic staff.

Reduction in the online sign-in time and improvement in the delivery of]
learning material.

Improvement is the student's attitude towards learning.

Strengthened relationship between students and teachers

Smart Building

Accurate occupancy detection and optimal utilization of space in the cam-
pus buildings

Improvement in the quality of the indoor environment (temperature, noise
pollution, lighting, ventilation, humidity).

Automation of maintenance improves the response time to restoring func-
tionalities of the university buildings.

Smart Living

Accurate management of the parking space on campus grounds.

Seamless access control to campus facilities

Incorporation of teaching staff and students with learning facilities and the
information generated by them.

Smart Governance

The ability to make data-driven decisions to benefit the university commu-
nity and external stakeholders.

Improvement in the university services and the administrative manage-
ment processes.

Detecting the learning habits of the students to inform developments of the
academic agenda.

Smart Mobility

The ability to calculate fuel consumption and gas emissions by the campus
shuttles.

The ability to measure the travel time for all campus shuttles to facilitate
better planning and enhance the quality of service.

Smart Economy

The ability for students to create new mobile applications to contribute to
the innovation efforts at their universities.

4.6  The challenges experienced in deploying IoT in a smart campus

Implementing an IoT-based smart campus offers many benefits, but also presents
challenges including resistance to changing academic learning methods, high costs of
smart applications, and privacy and data security issues [7] [18]. This systematic liter-
ature review identified that most of the existing approaches to smart campuses have
inherent challenges that limit their applications [15] [35]. Chagnon-Lessard et al. [6]
stated that these include “sustainability and energy issues, acceptability and ethics,
learning models, open data policies and interoperability” (p.1). The five key barriers to
overcome to implement IoT-based smart campuses are explored:
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a) Privacy and security issues. Due to the interconnected nature of IoT devices, any
device with poor security will potentially compromise network security and pri-
vacy. Moreover, the full potential of IoT depends on respect for privacy preferences
[15] [36]).

b) Operational issues. The software accompanying many IoT devices may not neces-
sarily integrate with the standard IoT gateways and protocols. Due to a lack of in-
tegration between the interfaces, failures are more likely to happen and detection
times are longer [30] [11].

¢) Interoperability and integration. 10T environments face many challenges due to in-
creased connectivity. Interoperability allows IoT devices to communicate with each
other (e.g., students-to-students, students-to-teacher, and teacher-to-teacher) and fa-
cilitate the integration of various components to improve the quality of communi-
cation [14].

d) FEnergy and environmental issues. Physical environments such as humidity and high
temperatures can adversely affect the performance of IoT devices. There is a need
for operations to enable autonomous detection, prevention, and improvement of is-
sues at certain scales without human intervention. The IoT devices are energy-in-
tensive and deployments of [oT applications required energy consumption efficien-
cies [18] [37][10] [38].

e) Legal and compliance issues. The implementation of [oT-based devices raises many
legal and compliance issues including cross-border data flows, data misuse, and In-
ternet legal frameworks [15].

5 Discussion

A smart campus is an outcome of rapid developments in technology to deliver qual-
ity services [25] and achieve advanced management on a university campus [21]
[39,40]. The development of a smart campus requires the integration of existing infor-
mation systems and IoT technologies to create a holistic and intelligent platform [1].
By leveraging technology, the university can improve processes while extending con-
trol over actions that are otherwise performed by people [19]. The universities face the
challenge of delivering quality education efficiently through digitalization, which al-
lows for streamlining academic processes and the development of smart services. Due
to the outbreak of the Covid-19 pandemic, universities around the globe are using new
technologies to transform their teaching methodologies. Consequently, many students
engaged in some kind of remote education and are aware of the several advantages and
possibilities offered by various teaching and learning methods [6]. With the aid of e-
learning concepts and digital technologies, students could continue their educational
pursuits safely from a distance [41].

There are numerous advantages and benefits to using IoT applications across the
university campus [3]. Students want a learning environment that is technically ad-
vanced and content-rich. In the same way, universities are becoming intelligent cam-
puses and technology is becoming the major factor in their growth [19]. It enables the
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development of smart classroom teaching [42-45] that facilitates both individual learn-
ing and interactive learning [24]. It plays a pivotal role in facilitating fast access to
educational services [10] which results in the digitization of university teaching [3].
Additionally, Fu, Chen, and Cheng [46] explored the integration of wearable smart de-
vices that leverage the power of computer graphics and image technology to enhance
students’ learning enthusiasm and improve participation in the classroom.

In the administration of the university, the management of physical resources ena-
bles the university to implement innovative educational models. On the other hand, the
management of academic resources is more complex since it includes variables for
measuring the development of learning and the discovery of paradigms like identifying
the learning habits of students [35] [47-50]. Missed opportunities or financial losses
can be attributed to poor management of these resources. Therefore, the utilization of
real-time data monitoring and dynamic data visualization on dashboards are powerful
tools in the decision-making process [13] [52,53]. The university campus usually con-
sists of large energy-intensive buildings. The use of sensors, actuators, metering de-
vices, and various forms of network activities [38] facilitates the operation and man-
agement of such buildings [10] for energy conservation and environmental sustainabil-
ity [29]. Several studies have shown that smart campuses have successfully deployed
IoT-based environmental monitoring systems. The integration of the Building Energy
Management System (BEMS) with IoT sensors facilitates the monitoring of indoor
conditions and optimizes energy use in university residences [53] [54]. The deployment
of an irrigation system that uses IoT nodes to collect environmental data such as soil
and air temperatures and activate the system remotely through intelligent automated
actions [55][56]. An installation of a green rooftop using LoRa to monitor and sense
temperature changes as well as to minimize energy consumption [57]. The above stud-
ies focused on university buildings where cost optimization and cost savings were the
main goals for integrating IoT, BEMS systems, and other advanced technologies.
Moreover, a green campus with long-term sustainability can be achieved with the char-
acteristics of IoT technology.

Disaster management is another underexplored area. Several disasters like fire,
storms, floods, and earthquakes can occur on a university campus resulting in huge
losses including human life. Ali et al. [37] suggested the implementation of an afford-
able ToT-based disaster management solution to escape these kinds of disasters. Fur-
thermore, comfort and space are essential elements for successful learning [58] and
social advancement [17][59][60]. In this area, the efficient management of open spaces
and occupancy of university buildings is one of the beneficiaries of IoT applications
[19][61][62]. Scientists are exploring the potential synergies between IoT and Building
Information Modeling (BIM) in the environmental monitoring and emotion detection
fields to provide insights into comfort levels, the researchers are exploring the potential
synergies between the two technologies. The authors further explore the ability of uni-
versities to contribute to local sustainability projects by sharing knowledge and experi-
ence across a multi-disciplinary team. Lastly, an intelligent bus dispatch system im-
proves campus bus operations by improving efficiency [63] and optimization of bus
routes [34] as well as improving the bus user experience [19].
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The most significant obstacles encountered with the IoT application in a smart cam-
pus are concerns about data security and dependability, as well as operational chal-
lenges [31][64][65]. Additionally, Mircea, Stoica, and Ghilic-Micu [8] stated that the
dependence on excessive technology might result in vulnerabilities of information sys-
tems and IT infrastructures in education. To implement IoT-based smart campuses,
these are the greatest barriers to overcome. Nonetheless, IoT continues to play a vibrant
contribution in the future and the improvement of education reforms [25] and universi-
ties can increase both their long-term success as well as the quality campus experiences
that their students have [66].

6 Conclusion and future works

In response to the plethora of issues affecting service delivery at universities, smart
campuses have gained increased popularity. The combination of IoT technologies, sen-
sors, and computer networks has enhanced the development of a smart campus. In this
study, the existing literature on IoT applications that will enable a smart campus has
been systematically reviewed. The results revealed that a smart campus is developing,
yet the important concept that is driving informatization and digitization in higher ed-
ucation. Moreover, the advanced technologies including IoT, big data analytics, cloud
computing, and artificial intelligence complement each other in the construction of a
smart campus.

A smart campus is a sustainable and connected environment that aims to enhance
education, experience, and efficiency. Through interconnected devices and IoT tech-
nologies, a smart campus can facilitate communication and open many opportunities
for performance management in numerous areas of the university campus. Despite its
many advantages and benefits, the IoT-based smart campus presents some challenges
that deserve further exploration. The challenges of rising electricity costs and environ-
mental impacts are clear motivators for achieving efficiency and sustainability goals.
Future research should analyze the energy consumption of IoT deployments from a
cost-effectiveness perspective. Furthermore, the study will benefit researchers, policy-
makers, teachers, and students by gaining insights into the loT-based smart campus.
However, like many other systematic literature reviews, this study has limitations that
are associated with many others. Firstly, the selection of the studies was limited to the
last five years. Secondly, this review was limited to publications from three databases.
Thirdly, the review included only peer-reviewed studies available in full text. Future
research may expand the inclusion criteria to include other scientific disciplines and
extend the study period to at least ten years to determine if additional studies are rele-
vant.
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Abstract—This study aims to examine the opinions of university students
about using mobile learning Technologies in an online mathematics course
during the pandemic (COVID-19) period. The participant group of the study
consists of 266 university students studying at a private university. In the study,
a mixed research method, in which quantitative and qualitative research methods
are used, was used. A questionnaire form which was "Student Opinions
Regarding Using Mobile Learning Technologies in an Online Mathematics
Lesson During the Pandemic Process" created by the researchers and open-ended
questions were used to reveal the opinions of the students about the online
mathematics lesson. According to the results of the study, one can be seen that
the majority of the students make an effort and spare time to understand
mathematics in online lessons who use mobile learning technologies during the
Covid-19 pandemic process. In addition, they argued that the majority of the
students believe that they will be successful in the exam at the end of the online
mathematics lesson by using mobile learning technologies and that it is easy to
follow the mathematics lesson online using mobile learning technologies
during the Covid-19 pandemic process, depending on the teacher giving the
lesson. In addition, they stated the inadequacy of knowledge in the field of
numeracy and the lack of technical infrastructure in distance education among
the difficulties experienced by the students in the online mathematics course.
As learning strategies in the virtual environment, the students stated that they
did it again and again, watched the live lesson videos over and over, prepared
an individual study program for themselves, took notes, attended regular
classes, and watched educational videos by using mobile learning technologies.

Keywords—Covid-19, pandemic, mathematics lesson, online learning, learning
strategies

1 Introduction

The coronavirus (COVID-19) emerged in Wuhan and then turned into a pandemic
that affected the whole world and did not differentiate between people [1]. As it is
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known, the Coronavirus (Covid-19) has affected the whole world, and we have gone
through a difficult process around the world. There are some changes in this process,
one of which is that education has started to be continued with distance education [2].

When we look at what's going on in this period, the long-term science and education
that we all have to review our fields of work and perspective take its toll [3]. On top of
that, closer relations can be established between such fields. In this context, it may be
necessary to control emotions such as deep anxiety and hopelessness in processes such
as the pandemic process [4].

There is a large literature on the closure of educational institutions to reduce the
spread during the pandemic process. To prevent the emergence of infectious diseases
in society by breaking this meeting chain, the transition to distance education was made
without a break. Universities quickly switched to the mode of transferring many courses
and programs to students as face-to-face online courses [5].

The distance education method has been integrated into the education system to
eliminate the problems experienced in traditional education to some extent. This model,
which is supported by the state in many countries as a solution to the disruptions in
education, has recently been supported for purposes such as reducing the costs of
education, lifelong education, and equal opportunity in education. Distance education
is an education system that was born as an alternative to formal education without the
limitation of time and place and in which technology is integrated today [6] - [8].

A fast and strong sustainable modern education approach has been adopted for the
creation of online learning modules in the education process of university students of
this pandemic [9] [23]. During the pandemic process, when distance education systems
were used effectively, information was transferred to students quickly. Differences may
occur in students' learning of mathematics. Therefore, this study aimed to reveal the
opinions of university students about the online mathematics course during the
pandemic process.

Early definitions of mobile learning are Palm, Windows CE machines, and digital as
electronic learning (e-learning) with mobile digital devices such as mobile phones
defined. In Keegan's technology-centered definition, limits mobile devices to those that
are portable by users, and mobility emphasizes the concept. That mobile learning is
mobile learning that women can easily carry in their bags and men in their pockets.
learning from devices while the user is on the go. Today, the mobile Scope of learning
by researchers an expanded and distinct paradigm shift is defined as. mobile in general
learning, education without a specific place content, benefit from dynamically gener-
ated services and interact with others. allowing the user to communicate Immediate
response to individual needs through mobile technologies that increase productivity and
work performance efficiency by its educational method [10] —[11].

2 Method

In the research, university students' views on an online mathematics course who use
mobile learning technologies were examined. In this study, the mixed method was used
by using the survey method, which is one of the quantitative research methods, and the

iJIM - Vol. 16, No. 23, 2022 37



Paper—The Use of Mobile Learning Technologies for an Online Mathematics Course: Student Opinions. ..

interview method, which is one of the qualitative research methods. According to
Biiyiikoztiirk [12], studies aiming to collect data to determine certain characteristics of
a group are called survey research. Mixed methods research is research in which the
researcher collects and analyzes data, incorporates findings, and draws conclusions
using qualitative and quantitative approaches or methods in a single study or research
program [13].

2.1 Participants

Regarding the characteristics of a mixed research study, the number of participants
was limited. Since the aim was not to generalize the findings, the study was conducted
in a private school. The present study was carried out at the school where the
researchers worked. This school was chosen because of its easy accessibility. 35.4% of
the participants are female and 64.6% are male students.

2.2  Data collection tools

As a data collection tool in the study, the first part consists of the "Student Opinions
Regarding Using Mobile Learning Technologies in an Online Mathematics Lesson
During the Pandemic Process" questionnaire and the second part consists of open-ended
questions. While preparing the questionnaire, the literature was used and the opinions
of two experts in the field were taken and examined in terms of face validity. To apply
the questionnaire form, necessary permissions were obtained via e-mail and the
questionnaires were applied after obtaining permission. The first part of the
questionnaire consists of 21 items and is in a 5-point Likert type. For each of the 21
items, it was asked to choose one of the states of strongly disagree, disagree, undecided,
agree, and strongly agree. While calculating the questionnaire form score, 1, 2, 3, 4,
and 5 points were given to the answers, respectively. In the study, the reliability test
was applied to the scale and the Cronbach Alpha value was determined as 0.89 (good
reliability). In the second part of the questionnaire, open-ended questions were
included. Again, expert opinion was taken for the validity and reliability of the open-
ended questions. Content analysis was carried out for the analysis of the obtained data.

Open-Ended Questions:

1. What kind of difficulties did you experience in learning mathematics online by using
mobile learning technologies during the pandemic? (a) What prevented you from
learning mathematics? (b)

2. What kind of study strategies have you identified for learning online mathematics
by using mobile learning technologies during the pandemic?

3. What are your general views on learning mathematics online by using mobile
learning technologies during the pandemic?
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2.3  Data analysis

The collected data was transferred to the computer environment and the
questionnaire was analyzed with the SPSS 24.00 program. To collect the data, a survey
form was created via the survey Google Forms. First of all, frequency distribution was
made for the survey results, and then the mean and standard deviation values of each
item were calculated. For open-ended questions, content analysis was performed and
frequency values were tabulated.

3 Findings

The findings obtained from the analysis of the data were presented in tables and
comments were made according to the tables. The descriptive statistical findings of the
"Student Opinions Regarding Using Mobile Learning Technologies in an Online
Mathematics Lesson During the Pandemic Process" questionnaire form were given in
Table 1 and the answers to open-ended questions were given in the other tables by
making content analysis.

Table 1. "Student Opinions Regarding Using Mobile Learning Technologies in an Online
Mathematics Lesson During the Pandemic Process" questionnaire form

Arithmetic | Standard
UNITS Mean Deviation
X Sd
During the pandemic, I make an effort to understand mathematics in online
. . . . 4.48 0.761
classes by using mobile learning technologies.
During the pandemic, I believe that I will be successful in the exam at the end
. . . : . 3.95 1.012
of the online math lesson by using mobile learning technologies.
During the pandemic, I enjoy studying mathematics online by using mobile
. . 3.84 0.942
learning technologies.
During the pandemic, I try to learn more in online math classes by using
. . . 4.16 0.895
mobile learning technologies.
During the pandemic, I often repeat my notes by using mobile learning
- . 3.63 1.016
technologies before the online class.
During the time of the pandemic, it is easy to follow the math lesson online by
K . . . 4.01 1.145
using mobile learning technologies.
During the pandemic, the online math course is easy to understand by using
. . . 3.72 1.113
mobile learning technologies.
During the pandemic, the materials presented for the math lesson are useful
; . . . 4.29 0.900
for me to learn by using mobile learning technologies.
During the pandemic, I make time for an online math lesson by using mobile
. . 4.44 0.773
learning technologies.
During the pandemic, the online math lesson is more interesting to me by
. . . . 342 1.261
using mobile learning technologies.
During the pandemic, I often watch the content presented in the online
: . . . . 4.03 0.986
mathematics course by using mobile learning technologies.
During the pandemic, I determined my study method for the online math
. . . . 3.96 1.021
lesson by using mobile learning technologies.
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During the pandemic, I made a study plan by using mobile learning

technologies for my online math lesson. 3.72 1142
During the pandemic, I can not afford to fail an online math class by using
. . . 4.77 0.687
mobile learning technologies.
During the pandemic, I have no motivation for an online math class if I do not
. . 2.79 1.380
use mobile technologies.
During the pandemic, I am worried that I will fail the online math class by
. . . . 3.17 1.489
using mobile learning technologies.
During the pandemic, I will not be successful even if I study for an online
. . . . 2.27 1.273
math lesson by using mobile learning technologies.
During the pandemic period, I do the homework and assignments given in the
. . . . . 431 0.828
online mathematics course by using appropriate strategies and methods.
During the pandemic, I do not allow other activities to disrupt my study 410 0967
schedule in the online math class by using mobile learning technologies. ’ ’
During the pandemic, I have a suitable home/dormitory environment to study
. . . . . 4.02 1.173
the online math course by using mobile learning technologies.
During the pandemic, I try to stay away from the stimuli to study the online 348 1084

math course by using mobile learning technologies.

During the pandemic, I have difficulties using the system (UZEM) by using
mobile learning technologies where the online mathematics course is located 242 1.295
(connecting to the course, downloading videos, uploading files).

During the pandemic, I have difficulty expressing myself to my teacher by
using mobile learning technologies in the online mathematics lesson 2.37 1.369
compared to the normal classroom environment.

During the pandemic, my anxiety about the math lesson increased even more

by using mobile learning technologies. 2.80 1458
During the pandemic, I have difficulty learning math concepts and formulas

. . . . 2.76 1.317
by using mobile learning technologies.
During the pandemic, I contact other students by using mobile learning 326 1338

technologies who are taking math lessons to get help via social media.

According to Table 1, during the Covid-19 pandemic, the students stated that they
answered "I absolutely agree" for the topics of making an effort to understand
mathematics in online lessons by using mobile learning technologies and allocating
time for an online mathematics lesson and that their conscience would not allow them
to fail the lesson. In addition, during the pandemic period, the students’ used
appropriate strategies and methods in the assignments given in the online mathematics
lesson by using mobile learning technologies, the materials presented for the
mathematics lesson were useful for their learning, and they tried to learn more in the
mathematics lessons by using mobile learning technologies, they did not allow other
activities in the lesson to disrupt their study order, the students presented in the online
mathematics lesson. They stated that they frequently watch the content by using mobile
learning technologies and that they have a suitable home/dormitory environment to
study the online mathematics course.

In addition to all these, it is easy to follow the online mathematics lesson by using
mobile learning technologies, the students choose their study method for the online
mathematics lesson, they believe that they will be successful in the exam at the end of
the mathematics lesson by using mobile learning technologies, and they enjoy studying
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the online mathematics lesson by using mobile learning technologies, it is easy to
understand the lesson, they make a study plan for themselves by using mobile learning
technologies, they stated that they often repeated their notes before the lesson, tried to
stay away from stimuli to study the lesson, and stated that the lesson was more
interesting for them by using mobile learning technologies.

During the pandemic, the students who took mathematics lessons did not always
communicate to get help from other students on social media, they were undecided
about their motivation, learning formulas, and being anxious by using mobile learning
technologies. During the pandemic, the students stated that they had no difficulty in
using the distance education system where the online mathematics course was
available, that they had no difficulty in expressing themselves to the instructor in the
online mathematics lesson compared to the normal classroom environment, and that
they did not think that they would fail in the mathematics lesson by using mobile
learning technologies.

In Table 2, it is seen that 33% of the students in the first place have difficulties in
online mathematics lessons due to inadequacy in the numerical field. In other words,
the students also stated that before they came to the university, their lack of mathematics
background prevented them from learning the course. In the second place, there are
expressions such as technical problems, pandemic anxiety, inability to adapt to online
lessons at home, not being motivated, and unable to express themselves by using mobile
learning technologies.

Table 2. Student views on what kind of difficulties they experienced in learning mathematics
during the pandemic by using mobile learning technologies

Opinions f %
No difficulty 9 3
Having a lesson conflict 12 5
Intensive program 14 5.5
Inability to Express oneself 15 6
Inability to concentrate 18
Inability to adapt to the home environment 25
Pandemic anxiety 32 12
Technical issues 52 19.5
Lack of background in maths 89 33
Total 266 100

Table 3 contains the students' opinions regarding the difficulties mentioned.
According to these opinions, although 5% state that there is no difficulty, virtual
environment problems and power outages are among the biggest reasons. In addition,
among the technical problems, problems in the internet infrastructure and COVID-19
follow other problems.
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Table 3. Student views on the reasons that prevent learning mathematics

Reasons f %
Giving more homework and projects 12 5
Why not 12 5
Covid-19 35 13
Internet infrastructure problems 48 18
Power cut 65 24
Virtual environment 94 35
Total 266 100

Table 4 shows the study strategies developed by students for learning online
mathematics by using mobile learning technologies. Considering the frequency values
in the table, it was seen that the students preferred strategies such as doing a lot of
repetition and watching the live lesson videos over and over by using mobile learning
technologies. In addition, it is among the findings that they developed strategies by
preparing an individual study program, taking notes, attending regular classes, and
watching educational videos by using mobile learning technologies.

Table 4. Study strategies for learning mathematics online during the pandemic

Opinions f %
I couldn’t determine the strategy 13 5
Watching educational videos 17 6
Take notes 19 7
Attend regular classes 23 9
Studying regularly 28 11
Note down the lectures in the notebook 33 12
Preparing an individual study program 38 14
Watching live lecture videos recorded over and over 45 17
Do a lot of repetition 50 19
Total 266 100

Table 5 shows the general views of students on learning online mathematics during
the pandemic by using mobile learning technologies. Among these opinions, it has been
revealed that the most important factor facilitating online mathematics lessons with a
frequency value of 17% is the lesson teacher. In addition, it has been argued that since
the mathematics course is a numerical course, it cannot be efficient in distance
education and it can be beneficial by watching the course videos again and again by
using mobile learning technologies.
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Table 5. Student views on learning online mathematics during the pandemic by using mobile
learning technologies

Opinions f %
All courses except applied courses should be given by distance education. 2 0.8
Not disrupting education even in difficult times. 8 3
Mathematics lessons should not be in the form of distance education. 12 5
Too much workload. 14 52
Being a process that drains all energy. 16 6
Be a difficult process. 21 8
Not like face-to-face training. 24 9
Distance Education is efficient, but its application in mathematics lags. 26 9.5
It is difficult in the distance education stage because it is a numerical course. 28 10.5
Listening to lectures over and over is very productive. 30 11
The most important factor facilitating distance education is the course. 40 15
It is necessary to have sufficient experience to adapt to distance education. 45 17
Total 266 100

4 Discussion

According to the results of the study, by Basar et al. [14] similarly, we see that
students have different perceptions. These perceptions include both positive and
negative statements. These findings were performed by Bayram et al. [15] showing
parallelism with the study. We see that the majority of students are undecided about
making an effort and taking time to understand mathematics in online classes during
the Covid-19 pandemic process by using mobile learning technologies. In addition, it
was concluded that the majority of the students were undecided about believing that
they would be successful in the exam at the end of the online mathematics course by
using mobile learning technologies.

Geng et al. [16]'s findings show that we have obtained the same results. In addition,
we see in the results of the study that they developed a strategy of listening to the live
lesson videos again and again. In line with the opinions of the students, the opinion
that online mathematics lessons are difficult in the virtual environment by using
mobile learning technologies Karatepe et al. [17] was found to be the same as the
findings. In addition, Karakus et al. [18], it was concluded that technical problems
(internet and power outages, etc.) were among the difficulties experienced by the
students in the first place.

The same conclusion was reached with the study of Cumhur and Tezer [19],
emphasizing that the most important factor in students' online mathematics lessons,
as in face-to-face education, is the teacher (educator) factor and that the ease of the
lesson depends on this factor. In addition, pandemic anxiety has a negative effect on
learning mathematics and this causes online mathematics lessons to be a non-positive
cause of the difficulty. This result, on the other hand, is in parallel with the study of
Cumbhur and Tezer, and it is seen that anxiety has negative effects on students in
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learning mathematics. To eliminate this inequality, which is defined as the digital
divide by the OECD (2021), it is necessary to strengthen the internet and mobile
technologies infrastructure, expand access to information and communication
technologies, and develop individuals in this regard (Oztiirk, 2005)[20].

Korucu and Biger (2019)[21] and Koparan and Yilmaz (2020)[22] stated that the
mobile learning environment is beneficial and motivating since it contributes positively
to the development of a positive attitude towards the maths lesson, increasing the mo-
tivation towards the lesson, and facilitating the student-student and student-teacher
communication. As a result, it has been determined that students have positive opinions
about the mobile learning environment created by online mathematics lessons.

5 Conclusion and recommendations

In the online mathematics lessons of the students, as in the face-to-face lessons,
the students are making an effort to understand mathematics in the online lessons by
using mobile learning technologies during the “COVID-19 pandemic process. They
stated that they took time to study for the mathematics lesson and they used their
study strategies to understand the lesson by using mobile learning technologies. They
stated that the materials presented for the mathematics lesson were useful for their
learning, and they tried to learn more in mathematics lessons by using mobile learning
technologies. In addition to all these, it is easy to follow the mathematics lesson
online, but the students who take the lesson stated that they do not always
communicate with other students to get help via social media by using mobile learning
technologies, they are a little worried about their motivation, about learning the
formulas, worrying about failing the mathematics lesson.

Before coming to the university, students stated that their lack of mathematics
background prevented them from learning the course, technical problems, pandemic
anxiety, inability to adapt to online courses at home, virtual environment problems,
and power cuts were other obstacles to learning the course. Despite all these
problems, students used appropriate study strategies during the pandemic. It was seen
that the students used the strategies of doing a lot of repetition and watching live
lesson videos over and over, preparing an individual study program for themselves,
taking notes, attending regular classes, and watching educational videos by using
mobile learning technologies. Teachers and students should be made aware of the
efficient use of mobile technology in education. Studies should be conducted to
examine the difficulties faced by teachers and students who teach online mathematics
lessons. In their studies, very productive results can be obtained by preparing a suitable
lesson plan and making the necessary planning.

Thanks to the widespread use of mobile learning technologies in education, students
did not have difficulty in using lecture notes, videos, and course materials related to
online education, but still, a significant number of students expressed their concerns
about staying in the mathematics course. More detailed research is needed to reveal the
difficulty of online mathematics lessons and what other difficulties students in the
pandemic process are experiencing and their reasons for concern. To reveal these
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difficulties with other research, very productive results can be obtained by taking
measures to reduce the difficulties faced by students who use mobile learning
technologies in online mathematics courses at the university and reduce their anxiety,
and by making the necessary planning.
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Abstract—The aim of this study is to investigate the determination of uni-
versity students’ use of mobile technology in an interactive distance education
classroom environment. The quantitative research method was used in the re-
search. The research was conducted in the fall semester of 2021-2022. A total
of 318 university students continuing their education in Kazakhstan voluntarily
participated in the research. In the research, a 4-week online training was given
to university students. The ‘distance education and mobile technology’ meas-
urement tool developed by the researchers and compiled by experts in the field
was used. The measurement tool was delivered and collected by university stu-
dents via the online method. The analysis of the data was made by using the
SPSS programme, frequency analysis, t-test and analysis of variance (ANOVA)
test, and the results were added to the research in the form of tables. According
to the results obtained from the research, it has been concluded that while uni-
versity students’ level of knowledge in terms of distance education and mobile
technologies is high, the situation of university students not using mobile tech-
nologies is quite low, but the rate of using them very often is quite high; and it
is used by reflecting on the distance education systems in the course.

Keywords—university students, distance education, mobile technology, inter-
active education

1 Introduction

Computer and Internet have started to show themselves in every field in distance
education. However, different conveniences have come with it in many different are-
as, and technological products have become widespread and an inseparable part of
daily life at the end of a certain period [1]. Cell phones, also called mobile phones,
have an important place in the country. It is known that the individual fulfils many
needs in this life not only with its communication feature, but also with many innova-
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tions it has provided such asimage, sound and Internet [2]. Especially in an environ-
ment where students or learners can individualise their learning needs in the areas
they want, the individual learning approach is gaining more and more importance [3].
The use of technologies that support this approach provides a personalised learning
environment. The fact that devices based on mobile technologies are gradually be-
coming learning centres for learning purposes reveals the mobile learning applications
[4].

It is observed that important developments have been recorded in the mobile field
with the ever-renewing and developing technology. Its main developments are the
strengthening of laptop and tablet computers, the spread of pocket computers, porta-
ble media players and smartphones [5]. It is seen that wireless connection, GPRS
connection, Bluetooth and infrared connection possibilities are increasingly used in
order to enable mobile devices to connect online by themselves or by using them
together. In addition, there are significant developments in technologies for storing
and transporting information between mobile devices and transferring them between
different formats [6]. In the lifelong learning process, the individual must learn by
himself. The individual develops skills to access information in different ways in the
learning process [7]. It is seen that technological developments play an important role
in this process in order to reach information. By providing a flexible environment for
the learner, it enables them to use their time more efficiently [8]. Flexibility will ena-
ble those who are physically challenged to be in the same environment, those who
want to receive an education in addition to the education they have received and the
opportunity to easily benefit from their home or any point they want to connect [9].
The rapid increase in information day by day and the desire to access information
whenever and wherever makes it necessary to follow this increase, which has in-
creased the importance of learning technologies.

In the studies, mobile devices have been used in different fields and as an envi-
ronment where different learning activities are carried out. Mobile technologies have
been used for application evaluation or experimentation in fields such as grammar,
foreign language education, mathematics, management and computer science to sup-
port teaching [10]. Similarly, it is possible to come across applications for different
purposes such as sharing course documents, formative assessment, exam, homework
submission, research and writing [11]. In the mobile learning model, the interaction
between the teacher and the students is created, and it is possible to participate in the
teaching from different places, homes and even from different countries. Unlike the
traditional learning approach, the student is at the centre of this contemporary organi-
sation [12]. Contrary to the fact that all information is learned during the lesson, re-
gardless of time and place, the student learns the subjects as he wishes and can easily
connect with his teacher with the help of technology. Mobile learning can be learned
without going to school, spending money and time for transportation [13]. Those who
live far from schools have the opportunity to learn without leaving their place for
reasons such as work, health and family.
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1.1 Related research

In their study, Acheampong et al. [14] aimed to investigate the potentials of using
mobile technologies to improve the delivery of academic library services in the dis-
tance education environment, and as a result, they reached the conclusion that the use
of mobile devices in the university environment has become widespread and that
distance education supports this application.

Chiu [15], in his research, aimed to reveal the importance of adopting dis-
tance/online learning to help students continue learning during the closure of schools
due to the COVID-19 pandemic, and as a result, distance education and digital sup-
port strategies better meet the needs of students. It has been concluded that needs are
the predictors of participation level and that relationship support is very important.

In their study, Pastirmacioglu et al. [16] aimed to determine the mobile internet us-
age levels of special education teachers. They concluded that the mobile Internet
acceptance model of the special education teacher candidates is positive and they can
easily use it in their daily lives. They also said that special education teacher candi-
dates should combine mobile technologies with their own fields.

When the studies conducted in the related research section are examined, it is seen
how important the power of mobile technology and distance education is and that they
support students in their fields. It can be said that the same results are expected from
this study.

1.2 Purpose of the study

The aim of this study is to determine the mobile technology usage of university
students in the interactive distance education classroom environment. In line with the
purpose of the study, answers to the following questions were sought in the study:

1. What is the mobile technology performance status of the participants participating
in the research?

2. What is the mobile technology satisfaction level of the participants participating in
the re-search in general?

3. Is there a difference between the distance education satisfaction levels of the par-
ticipants participating in the research?

4. Is there a difference between the mobile technologies and performance levels par-
ticipating in the research?

5. Is there a difference between the levels of following the mobile device and distance
education participating in the research?

2 Method

When the method part of the research is handled, it is observed that information
about which method is used in the research is provided.
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2.1 Research model

The quantitative research method was used in the study; the data collection tool
developed by the researchers was applied to university students with the help of an
online questionnaire. When we collected data about the quantitative research method
from the literature, it was seen that this method brought the results of numerical and
statistical data to light. In addition, since this method is based on numbers, the sample
representing the event or phenomenon should be determined completely and the right
questions should be asked [17].

2.2 Working group/participants

The research was carried out in the fall academic year of 2021-2022. The research
consisted of 318 volunteer students studying at universities in Kazakhstan at random.
All of these students take their courses by linking distance education and mobile tech-
nologies.

Gender. In this section, the class status of the population participating in the re-
search was examined and detailed information is given in Table 1.

Table 1. Distribution of university students by gender

Male Female
f % F %
Variable 161 50.63 157 49.37

Gender

As seen in Table 1, the gender data of the participants in the research are included.
In this con-text, it is stated that 50.63% (161 people) are male and 49.37% (157 peo-
ple) are female university students. In the gender section, the findings reflect the actu-
al gender distribution.

Class. In this section, the class variable conditions of the population participating
in the research are examined and detailed information is given in Table 2.

Table 2. Distribution of students participating in the study by class

2.Class 3.Class 4.Class
f % F % f %
Variable 107 33.65 110 34.59 101 31.76

Class

As seen in Table 2, 33.65% (107 people) of the university students in the study
group consisted of second-year students, 34.59% (110 people) were third-year stu-
dents and 31.76% (101 people) were fourth-year students. Findings in the grade sec-
tion reflect the actual distribution.

Does encountering mobile technology in the classroom affect performance
positively? The question of whether seeing the primary school students included in
the research with mobile technology in the classroom environment affects your per-
formance has been sought and the distribution is given in Table 3.
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Table 3. Mobile technologies’ performance status

Yes No
f % F %
Variable 298 93.71 20 6.29

Related question

When Table 3 is examined, it can be seen that 93.71% (298 people) answered yes
and 6.29% (20 people) answered no, according to the distribution of whether mobile
technology positively affects their performance in the classroom environment. It can
be said that if it is processed in an environment, a positive result will be obtained.

2.3 Data collection tools

In the data collection tool section, it is seen that, first of all, information will be
given about which type of data collection tool will be used in the study. The data
collection tool, on the other hand, was prepared by experts in order to increase the
mobile technology views of university students on interactive distance education
classes, and the unsuitable items were removed from the research and corrected. A
personal information form called ‘distance education and mobile technology’ meas-
urement tool, which was applied to the participants participating in the research and
developed by the researchers, was used. The content validity of the developed meas-
urement tool was examined by four experts with professor titles working on distance
education systems and mobile technology platforms and unnecessary items were
removed from the measurement tool and rearranged.

1. Personal information form (demographic data): In the personal information form,
information such as gender, class and mobile technology performance effects are
included.

2. Distance education and mobile technology data collection tool: A 5-point Likert
type questionnaire was prepared in order to obtain information about university
students’ views on distance education and mobile technology situations. 24 items
of the measurement tool consisting of a total of 26 items were used and 2 items
were extracted from the measurement tool, thanks to expert opinion. The opinions
of the participants participating in the research were sought from two factorial di-
mensions, such as ‘distance education’ and ‘mobile technology’ of the participants
participating in the research. The Cronbach alpha reliability coefficient of the
measurement tool as a whole was calculated as 0.95. The measuring tool was in the
range of strongly disagree’ (1), ‘disagree’ (2), ‘undecided’ (3), ‘agree’ (4) and
‘strongly agree’ (5). The measurement tool was collected from the people who par-
ticipated in the research in the form of an online environment with a Google sur-
vey.

2.4  Application

Live lessons in the form of interactive distance education consisting of 7 sections
in total were arranged for 318 primary school students continuing their education in
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Kazakhstan. During the 4-week training, mobile technology courses were given on
the increase and determination of students’ interactive distance education and mobile
technology status, including how to use the combination of distance education, inter-
active education and professional activity; how to reconcile it with time; what is dis-
tance education information adaptation; and so on. After the 4-week education, the
interview data collection tool was applied to the students and the data are given in
tables in the findings section. The education is arranged on the Google meet, which is
preferred by most primary schools, and each section is limited to 50 people, distribut-
ed over the weeks, each lesson was taught in 40 minutes, and the participants partici-
pating in the research in the form of online education were expected to attend the
lesson with video and microphone, thanks to their smart devices. The interview form
applied to the students was taken with their families through Google Forms.

2.5  Analysis of the data

The data collected with the online questionnaire were analysed using the SPSS
IBM 24.0 programme. Percentage, frequency and descriptive analysis results are
given by t-test (independent samples t-test), Kruskal-Wallis H-Test and one-way
ANOVA methods. Data on numerical developments were tabulated and interpreted,
and whether there was a significant difference between independent variables was
tested at the level of a=0.95.

In addition, while the data was being analysed, the information in Table 4 was of
assistance.

Among the values in Table 4, the values in the findings section were interpreted
and shared in the findings section of the tables.

Table 4. Limitations

Weight Limits Choice
1 1.00-1.80 I strongly disagree
2 1.81-2.60 I do not agree
3 2.61-3.40 I'm undecided
4 3.41-4.20 I agree
5 4.21-5.00 Absolutely I agree

3 Findings
In this section, the determination of the professional activity adaptation based on

distance education and mobile technology dimensions of the participants participating
in the research and the findings related to the findings are included.
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3.1 Descriptive statistical findings of the mobile technology satisfaction levels
of the participants participating in the research

The descriptive statistics regarding the determination of the mobile technology sat-
isfaction levels of the participants participating in the research are given in Table 5.

Table 5. Descriptive statistical findings of the mobile technology satisfaction levels of the
participants of the study

Dimension Course name N M S
Registration to the System with Interactive Distance
Mobile Technology Education 318 4.20 0.578
Mobile Technologies Technical 318 417 0683
Support
. . . Interactive Distance
Mobile Technologies Evaluation 318 4.11 0.871

Education

As seen in Table 5, it is seen that there is an average of M= 4.20 according to the
status of registration to the system with mobile technology regarding the determina-
tion of the satisfaction levels of the participants participating in the research. In addi-
tion, it is seen that mobile technologies technical support status is and average of
M=4.17 and finally mobile technologies’ evaluation score is M=4.11. In light of these
findings, it can be said that the participant groups participating in the research have a
high level of satisfaction with their mobile technologies, and that the registration,
technical support and evaluation dimensions are appropriate.

3.2  T-test analysis findings of the participants’ distance education satisfaction
levels by gender variable

In order to determine whether there is a significant difference between genders in
the distance education satisfaction levels of the participants participating in the re-
search, the relevant data were given to the independent samples t-test findings.

As seen in Table 6, according to the gender variable, the arithmetic mean and
standard deviation scores of male students were determined as M=4.12, and the
arithmetic mean and standard deviation scores of female students enrolled in the dis-
tance education system were determined as M=4.09. From the findings, it can be said
that there is no difference between male and female students. In addition, when an-
other finding was examined, the distance education technical support department
arithmetic mean and standard deviation scores of male students were M=4.22, and the
distance education technical support arithmetic mean and standard deviation scores of
female students were determined as M=4.18. From the findings, it can be said that
there is no difference between male and female students according to the distance
education system technical support department. Finally, in Table 6, the distance edu-
cation evaluation feature arithmetic mean and standard deviation scores of male stu-
dents were determined as M=4.28, and the system evaluation arithmetic mean and
standard deviation scores of female students as M=4.26. From the findings, it can be
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said that there is no difference between male and female students according to the
distance education evaluation feature.

Table 6. t-test analysis findings of the participants’ distance education satisfaction levels by

gender variable

Dimension Gender N M SS SD t P Explanation
Registration to Male 161 40.12 0.53852 .
the distance 318 | 261 | 601 |P >?r;2§n(iilff§§§§l°e
education system Woman 157 4.09 0.58960 g
Distance educa- Male 161 4.22 0.50835 .
tion technical 318 | 242 | 762 |[P70.05 (difference
support Woman | 157 | 4.18 | 0.64684 meaningless)
Distance educa- Male 161 4.28 0.64029 318 268 742 p>0.05 (difference
tion evaluation Woman 157 4.26 0.61052 ' ' meaningless)

3.3  T-test analysis findings of mobile technologies and performance levels
participating in the research

In this part, the data related to the independent samples t-test findings applied to
determine whether there is a difference between the mobile technologies participating
in the research and the t-test analysis findings of the performance levels of the univer-
sity students according to the mobile technologies variable are given.

As seen in Table 7, the arithmetic mean and standard deviation scores of the stu-
dents who answered yes according to the mobile technologies variable were deter-
mined as M= 4.22, and the arithmetic mean and standard deviation scores of the stu-
dents who answered no according to the mobile technologies variable were deter-
mined as M=2.80. From the findings, it can be said that there is a significant differ-
ence between the students according to the mobile technologies variable. In addition,
as seen in Table 7, the arithmetic mean and standard deviation scores of the students
who answered yes according to the mobile technology performance variable were
determined as M= 4.28, and the arithmetic mean and standard deviation scores of the
students who answered no according to the learning variable were determined as M=
2.42. Based on Table 7, it can be said that there is a significant difference when both
dimensions are considered from the findings.

Table 7. #-test analysis results of mobile technologies and performance levels participating in
the research

Dimension Criterion | N M SS SD t p | Explanation
Yes 311 422 0.5624 p<0.05
Mobile technologies 318 —5.49 | 0.000 | (significant
No 7 2.80 0.2684

difference)

Yes 311 4.28 ] 0.57161

. p<0.05
Mobile technology No 7 | 242 02735 | 318 | -831 |0.000| (significant
performance difference)
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3.4 One-way ANOVA results of mobile device and distance education
tracking levels participating in the research

In order to determine whether there is a difference according to the level of follow-
ing mobile devices and media technologies of primary school students, data on values
of one-way ANOVA results are given.

As seen in Table 8, it is seen that there is a statistically significant difference be-
tween the mobile device tracking levels of the participants participating in the re-
search and their ‘mobile device’ tracking views. According to the findings, it can be
said that the mobile device tracking dimension of the students is more effective than
their performance. Finally, Table 8 shows that there is a statistically significant differ-
ence between the participant groups participating in the research according to their
views on following ‘distance education technologies’. According to the findings, it
can be said that the follow-up dimension of the distance education technologies of the
participants participating in the research is effective.

Table 8. One-way ANOVA of primary school students’ levels of following mobile devices
and media technologies

Dimension S““.rce of Sum of SD Average of F P Description
variance squares squares
Intergroup 8.788 3 3.300 o
Mobile device In groups 38.689 315 8.192 | 0.000 |P=0-03 (signifi-
0.359 cant difference)
Total 47.477 318
Intergroup 17.109 3 6.036
Distance educa- p<0.05 (signifi-
tion technologies In-groups 33367 315 0.308 18.57 1 0.000 cant difference)
Total 50.476 318

4 Discussion

Sumadi et al. [18] aimed to examine the literature on the analysis of learning op-
portunities in the pandemic period regarding the effectiveness of online learning, and
as a result, they concluded that distance education is the most preferred and used
method because it is more practical and easy to use and parents can control the learn-
ing process. When this value is combined with the results of the research, it is seen
that the students participating in the research have high-performance levels against
distance education. In this context, it can be said that the power and importance of
distance education is understood during the pandemic period and the values are high.

Kim et al. [19] aimed to provide a clear idea about the determining factors that in-
crease students’ intention to use online learning systems (based on an integrated tech-
nology acceptance model and theory of planned behaviour) and to provide the moder-
ator role of innovation as an important factor, and as a result, it is seen that they play a
regulatory role in the relationship between innovativeness, subjective norms and be-
havioural intention, and that mobile technology contributes to the students entering
this field. The results that they followed regularly were reached.
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Xue et al. [20] aimed to investigate the action of online education and also aimed
to target that online education includes policy development, education informatics
policy, online education system and online education mechanism in China, especially
during the epidemic, and as a result, simultaneously they stated in their research that
they found classroom-based teaching mode, asyn-chronous enrollment and broadcast
teaching mode, online flipped classroom teaching mode and online course-based
teaching useful. It is seen that they achieved the results.

In this context, it can be said, based on the researches that distance education with
mobile technology has a meaning and that education becomes more enjoyable with
distance education. It is among the expectations that this research sheds light on other
researches.

5 Conclusion

When the results part of the research is considered, it is seen that the number of
participants comes first; the number of participants in the research is always important
for a research. Another result of the research is that the participant groups included in
the study answered yes to the distribution of whether mobile technology positively
affects their performance in the classroom environment. In this context, it is important
for the research that they want to see mobile technologies in education.

When another value of the research is considered, it is seen that the status of regis-
tration to the system with mobile technology regarding determining the satisfaction
levels of mobile technologies of the participant groups participating in the research is
high; the technical support status of mobile technologies is high; and the registration,
technical support and evaluation dimensions are appropriate. Another value is wheth-
er there is a significant difference between the genders of the participants in the dis-
tance education satisfaction level of the participants and it was concluded that there
was no significant difference between both male and female participants. Among the
final values of the study, it was concluded that the arithmetic mean and standard devi-
ation scores of the students who answered yes according to the mobile technologies
variable were higher; the arithmetic mean and standard deviation scores of the stu-
dents who answered no according to the mobile technologies variable were lower. In
addition, considering that the same situation is valid in the performance value, it can
be said that there is a significant difference and reached when both dimensions are
considered from the findings obtained.

When the final result of the research is considered, it is seen that there is a statisti-
cally significant difference between the mobile device tracking levels of the partici-
pants participating in the research and their ‘mobile device tracking’ views. Accord-
ing to the findings, it can be said that the mobile device tracking dimension of the
students is more effective than their performance. Finally, it is seen that there is a
statistically significant difference between the participant groups participating in the
research according to their views on following ‘distance education technologies’.
According to the findings, it can be said that the follow-up dimension of the distance
education technologies of the participants participating in the research is effective.
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Abstract—The aim of this study is to determine the opinions of university
students about mobile technology and Moodle applications, considering that
university students continue their lessons through the distance education plat-
form throughout the pandemic, mobile technology will turn into an advantage
for them. Quantitative research method was used in the study. The research was
conducted in the fall semester of 2021-2022. 270 volunteer university students
that study in Kazakhstan participated in the research. In the research, 3-week
online training was given to university students. In the research, the "Moodle &
Mobile Technology" measurement tool developed by the researchers and com-
piled by experts in the field was used. The measurement tool was delivered and
collected by university students via online method. The analysis of the data was
made using the SPSS program, frequency analysis, t-test and anova test, and the
results were added to the research with tables and comments. According to the
results obtained from the research, it has been concluded that university stu-
dents have a high opinion of mobile technology and module application.

Keywords—Moodle, mobile technology, personalized learning, distance learn-
ing platforms, university students

1 Introduction

It is known that the Covid-19 epidemic, which is accepted as a pandemic all over
the world in today's conditions, deeply affects education and training activities, as it
does in many areas [1]. With the effect of this situation, it is seen that formal educa-
tion is suspended in schools and universities in our country and all over the world,
and compulsory distance education is started [2]. Many students and teachers around
the world have had to stay at home like other members of society. It is seen that the
necessity of this transformation to be very fast at all levels of education complicates
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the process [3]. The distance education approach, which was previously known to be
more suitable for mobile technology education for university students, had to be im-
plemented at all levels of education due to the epidemic, which is likely to last for a
long time. [4]. It is known that even the institutions of different schools with online
education and distance education experience face different difficulties in conducting
their current academic activities remotely in a short time compared to university terms
[5]. Two important difficulties experienced in higher education institutions in the
transition to compulsory distance education in a short time were the need to quickly
provide the necessary technological infrastructure for these applications and to in-
crease the technical and pedagogical competencies of the users in these technologies.
distance education in a short time [6]. It is foreseen that all teaching activities will be
carried out over the internet with asynchronous and synchronous tools, but this has
brought unexpected loads to the existing information infrastructures of higher educa-
tion institutions [7]. It has been difficult to increase the capacities in technical infra-
structures due to the inability to provide adequate supply for the rapidly increasing
demand, unexpected costs, lack of experts and the uncertainty of the pandemic pro-
cess. On the other hand, technology literacy of all higher education members, espe-
cially students and lecturers for general and distance education, had to be minimized
in a short time [8]. Trainers with different experiences and attitudes in information
and communication technologies have had to take fast, intensive and mostly online in-
service seminars due to the pandemic. Especially in the spring of 2020, when the
effects of the pandemic emerged, many faculties and students had to do many activi-
ties through distance education for the first time: digitizing and sharing course materi-
als, synchronized processing of lectures over the Internet, online exams, etc. The
difficulties, effects and solutions experienced in the transition to compulsory distance
education and its implementation have been experienced at different levels in differ-
ent universities [9].

The fact that distance education can be done easily with technological develop-
ments has led institutions and companies to conduct their education in this way.
Online learning systems serve companies and institutions. It is known that systems
such as Moodle, Blackboard and other learning management systems are used as
instructional management systems used in this field [10]. Especially open source
Moodle is a popular teaching management system used by universities. These instruc-
tional management systems have developed versions suitable for mobile use with the
increasing use of mobile platforms [2]. In addition, with the updated version of
Moodle's mobile application, mobile devices that provide easy access to students and
the Internet become the first choice for accessing the Internet. Being always open and
always with people puts this platform first in internet access [11]. While the develop-
ments in the mobile internet infrastructure of operator companies accelerate the use of
mobile internet, the number of people using mobile internet is also increasing. As the
capabilities and capabilities of mobile systems evolve in line with technological de-
velopments, more media can be viewed, played, and code stacks run [12]. This rich
content infrastructure enables the development of many different sectors in the mobile
field. The internet world, which users now access from mobile, has now had to make
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mobile designs. Website designs that adapt and respond to the screen size have taken
their place in the internet world [13].

1.1 Related studies

In the study of [14] the study aimed to examine the effect of Moodle, as an aca-
demic flow-based learning management system, on the writing skills of English
learners, and as a result, they found that the writing skills of the students participating
in the study were improved by using Moodle in their online virtual classroom instead
of traditional methods. and also stated in their studies that Moodle application is bene-
ficial for students.

It is expressed in the work of [15] within the framework of current trends in Higher
Education, particularly the assurance, structuring and development of complete virtual
courses on the web without the need for deep computer science knowledge. They
aimed to be developed for the various teaching methods and learning trends available
under conditions and facilities that allow virtual courses to be electronic, hybrid or
mobile, and as a result, in their research they ensured the smooth structure and func-
tioning of undergraduate and postgraduate virtual courses on the Moodle platform,
and also while designing teaching activities. and they have reached the conclusion
that it is more accurate to combine their digital resources with moodle in order to
bring them together and develop them.

[16] are aiming to adapt their work in (2022) to the research facility of the Moodle
platform, this year digitalize while designing and assembling their effectiveness and
improving them. , research and as a result, working with the system Moodle, Moodle-
based English Learning approach and also with the help of Moodle in the package, it
is seen that students achieve better learning results in this area.

When the relevant research part is discussed and the articles and researches are ex-
amined, it is seen that there are values that the moodle application and mobile tech-
nology also positively affect the educational dimension in their lives. In this context,
it is thought that the formation of the same values in the participant groups in this
study will benefit and benefit the field writing.

1.2 Purpose of the study

In this study, it was aimed to determine the opinions of university students about
mobile technology and moodle applications and to seek answers to the following
questions regarding the related problem situation and general purpose.

1. How Are the Mobile Technology Usage Times of the Participant Groups Partici-
pating in the Study?

2. What is the Level of Knowledge of the Participant Groups Participating in the
Study about the Moodle Application?

3. What are the Views of the Mobile Technology Groups of the Participants in the
Study?
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4. What are the opinions of the Participant Groups participating in the Study about
the field of Moodle Application?

5. Is There a Difference between Moodle and Mobile Technology According to the
Gender Criteria of the Participant Groups Participating in the Study?

6. Is There a Difference between Moodle and Mobile Technology According to the
Age Criteria of the Participant Groups Participating in the Study?

2 Method

In this part of the research, the method used in the study, which will include the in-
formation given and seen in the method section of the researches about the type of
data collection tools and the numerical values in the source based on moodle and
technology, has been compiled according to the information given. the work has been
edited.

2.1 Research methods

It is seen that research methods are used in the sub-dimensions of the research
through the quantitative research model. from previous lifetimes to the present [17].
In this research, in or-der to determine the opinions of university students about mo-
bile technology and moodle applications by using quantitative research method; gen-
der was defined according to the vari-ables of education period.

2.2 Working group/participants

The participation groups included in the research are East Kazakhstan Technical. It
is observed that it consists of 270 students continuing their education at the university
institution. The measurement tool used in the study was applied to 270 participants
with the help of an online questionnaire and accepted.

Gender. In this section, the differences of the university students participating in
the research according to their gender are given in Table 1.

Table 1. Distribution of the Participants Participating in the Study according to Gender

Variable
Male Female
Gender
F % F %
Variable 136 50.37 134 49.63

When the values on Table 1 of the study were examined, distributions were deter-
mined according to the gender variable of the participant groups participating in the
study and the in-formation was examined and added to Table 1. In this context, it is
seen that 50.37% (136 people) of male participants, while 49.63% (134 people) of
female participants. In the gender section, the findings reflect the actual gender distri-
bution.
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Mobile technology usage times of the participant groups participating in the
study. In this section, the times of using mobile technologies during the day for the
audience participating in the research were investigated according to the problem
situation of the research, and detailed information is given in Table 2.

Table 2. The Mobile Technology Usage Times of the Participants Participating in the Study

During the Day
The use on mobile 1-2 Time 3-4 Time 5 and above hours
technology F % F % F %
Variable 17 6.30 52 19.26 201 74.44

When Table 2 is examined, the group surveyed within a day of the days of mobile
technology researched and detailed information are given in Table 2 time zones used
in this context, Table 2 is examined, %6.30% to (17 people) using mobile technology
for 1-2 hours, as they uttered, when %19.26 percent (52 people) they expressed using
mobile technology in the range of 3-4 hours, and finally %74.44 percent (201 people)
and over 5 hours to use mobile technology became, in this context, it is observed that
he prefers using mobile technology in the range of 5 hours and above in the research
period of the day December.

The level of knowledge of the groups of participants participating in the re-
search about the Moodle application. In this section, the knowledge levels of the
participants who participated in the study about the problem situation of the research
about the application of moodle have been investigated and detailed information is
given in Table 3.

Table 3. The Level of Knowledge of the Groups of Participants Participating in the Re-search
about the Moodle Application

Knowledge Levels of I have information I don't know I have partial knowledge
Moodle Application F % F % F %
Variable 63 23.33 159 58.89 48 17.78

When Table 3 is examined, in relation Moodle groups of participants surveyed
were investigated and the application of knowledge about a problem state levels are
given in Table 3, in this context, when Table 3 is examined, %23.33 percent (63 peo-
ple) when choosing the option to have knowledge of, %58.89 percent (159 people), 1
don't have the information option, and finally %17.78 percent (48 people), it is ob-
served that select the option I have information partially, the problem is I don't have
the most information about the status of option was selected when the students Moo-
dle, which will be described in this section can be seen.

Age status. In this section, the age status of the study participants was examined,
and detailed information was given in Table 4.

iJIM - Vol. 16, No. 23, 2022 63



Paper—Determining University Students’ Views on Mobile Technology and Moodle Applications in...

Table 4. Distribution of the groups of participants participating in the study according to their

Age Status
18-21 22-26 27 and above ages
Age
F % F % F %
Variable 176 65.18 73 27.04 21 7.78

When Table 4 is examined, the data on the age status of the participant groups par-
ticipating in the research were examined and the relevant information according to the
age scale was added to the table. Considering the Table 4, 65.18% (176 people) are
between the ages of 18-21, 27.04% (73 people) are between the ages of 22-26, and
finally 7.78% (21 people) 27 years and over. In the age status section, the findings
reflect the true distribution.

2.3 Data collection tools

In the data collection tool section, it is seen that first of all, information will be giv-
en about what kind of data collection tool will be used in the research. The data col-
lection tool has been prepared by experts to increase the opinions of university stu-
dents about mobile technology and moodle applications and the inappropriate sub-
stances have been removed from the research and the data has been shaken correctly.
A personal information form called the “Moodle and Mobile technology" measure-
ment tool, which was applied to the groups of participants participating in the study
and developed by the researchers, was used. The scope validity of the developed
measurement tool has been examined by experts with the title of 4 professors working
on learning management systems and mobile technology platforms, and unnecessary
items have been removed from the measurement tool and rearrangements have been
made.

1. Personal Information Form (Demographic Data): In the personal information form;
information such as age, gender, mobile technology usage and knowledge levels
about moodle are included.

2. Moodle & Mobile Technology Data Collection Tool: In order to get information
about the opinions of university students about mobile technology and moodle ap-
plications, a 5-point likert type questionnaire was prepared. 22 items of the meas-
urement tool consisting of a total of 25 items were used and 3 items were removed
from the measurement tool thanks to the expert opinion. The opinions of the partic-
ipants participating in the research were ap-plied from two factorial dimensions,
such as the situations of the participant groups participating in the study, such as
“Moodle Usage” and “Mobile Technology”. The Cronbach Alpha reliability coef-
ficient of the measurement tool as a whole was calculated as 0.91. Measurement
tool; “strongly disagree” (1), “disagree” (2), “I'm undecided” (3), “agree” (4) and
“strongly agree” (5) in the form of rated. The measurement tool Moodle question-
naire was also collected from the people participating in the study in the form of an
online environment.

64 http://www.i-jim.org



Paper—Determining University Students’ Views on Mobile Technology and Moodle Applications in...

2.4  Application

The uznab prepared according to the application dimensions to determine the
views of university students on moodle and mobile technology and applications can
be seen. Video conference and Google meet with the program participant groups
determined in Kazakhstan to East Kazakhstan Technical University, Kazakhstan re-
gion by researchers who continue research, education and research with the help of
people. Moodle mobile technology and use cases were determined with the help of
live events, live and timely preparation on the course, prepared with the Google Meet
video conference application program and this event was organized by showing it to
the experts in the field. In the field of educational environment, when the activity part
of the research is completed, it is aimed that university students will discover the
moodle environment and have a good command of mobile technologies. During the 3-
week training, activities related to the live narrations of the participating groups, such
as "moodle environment", "mobile technology", etc. The information was transferred
to the participants in the research as follows: distance education and participants were
expected to participate in this topic every week. After the 3-week training, the data
collection tool and the information form were applied to the participant groups
through an online questionnaire in moodle, and the data were given in tables in the
findings section. Education On most platforms used in the Google video conferencing
app Part 2, and each Support distributed through the program will be capped at a
maximum of 140 participants in a designated section, so it's set to be distributed in
total to each event in the program next week. 45-minute training In the 60-minute 15-
minute question-answer period, one of the groups participating in the online training
was expected to take images using devices such as tablets, phones, computers and
microphones. attend training. The measurement tool applied to the participant groups
was collected through an online questionnaire, coded in calculation programs and
transferred to the SPSS program.

2.5  Analysis of the data

In the analysis of the data, statistical data obtained from university students were
analyzed in the Statistical program using frequency (f), percentage (%), mean (M),
standard deviation (SS), t-test, One Way ANOVA with ira. Numerical values are
given to the data obtained from the program in tables, accompanied by comments in
the findings section.

3 Findings

In this section of the research, the numerical findings obtained as a result of the
analysis of the statistical data obtained in the research have been added to this section
in the form of tables, and various interpretations have been given in accordance with
the findings.
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3.1 Mobile technology opinions of the participant groups participating in the
research

In this part of the research, the findings related to the mobile technology views of
the participant groups are given on Table 5.

Table 5. Mobile Technology Opinions of the Participant Groups Participating in the Research

No Opinions on Mobile Technology
M| S

I refreshed my knowledge in mobile technology and used mobile technology thanks to 434|061
innovative training . .

2 |Mobile technology has made me understand education better 4.4610.63
3 |Thanks to mobile technology, I understood the lesson better 4.3110.75
4 It gave me pleasure to use the mobile technology he uses in different places, not in the 4211 0.65

classroom environment

5 |Courses given using mobile technology increase the efficiency of students and courses 4.2610.74
6 |The lessons given using mobile technology allow me to express myself more easily 4.3410.72
7 | The use of mobile technology in the lessons increases motivation. 4.36|0.62
8 |Mobile technology enables active learning 4431 0.7
The presentations shared in the activities made through mobile technology offer different
9 . 4.3410.72
perspectives to the students
The questions shared in the activities with mobile technology enable the students to learn
10 4.36 | 0.69
the lesson better
11 |Mobile technology gives students the opportunity to offer richer content 4.2610.74
General Average 4.3310.68

When Table 5 is discussed, surveyed participants regarding their opinions of the
statistical findings among groups of mobile technology, each answer carries a differ-
ent meaning after the events of the participating groups, although this area that is high
on the basis of the views of Table 5 can be said of the research, from the most obvious
expression, “it helped me understand better education, mobile technology,” M=4.46
finding was reached. In addition, it was found that one of the most obvious statements
of the research is “I refreshed my knowledge in mobile technology and used mobile
technology thanks to innovative education” M=4.34. It is seen that the views of partic-
ipants surveyed groups of mobile technology is quite high, while other findings
“courses using mobile technology allows you to easily ex-press myself more” M=4.34
finding was reached. Another finding of the research is that “Mo-bile technology
provides active learning” It was found that A/=4.43, finally, it is seen that the general
average is found to be M = 4.33.

When examining the future of mobile technologies in the lives of the group of
study participants Table 5 that you can use very easily and also, they can reach where
you want it actively in their learning, they provide mobile technology, mobile tech-
nology, mobile technology that they found the courses they express themselves better
among the findings are simple and useful. In this context, it can be said based on the
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findings that mobile technology is positive for the participant groups because all the
values in Table 5 have a positive meaning.

3.2 Opinions of the groups of participants participating in the research on the
field of Moodle application

In this part of the study, the findings regarding the moodle application of the par-
ticipant groups participating in the study are given on Table 6.

Table 6. Opinions of the Groups of Participants Participating in the Research on the field of

Moodle Application
N Opini Moodle Applicati
[} pinions on Moodle Application w1 s
The lessons I took with the Moodle application provided more lasting learning compared
1 o . 4.3410.65
to the traditional classroom environment
2 |The lessons I have taken on the Moodle application increase my interest in the lesson 4.4110.63
3 |I believe that the lessons given using the Moodle application increase success 4.4110.63
4 |It is more interesting to create activities in the lessons given using Moodle 4.3410.69
5 |Lessons taught using Moodle become more effective in collaborative learning 4.3910.66
6 |Lessons taught using Moodle increase the efficiency of students and courses 4.3410.61
7 |The lessons given using Moodle allow me to express myself more comfortably 4.3610.73
8 |The use of Moodle in lessons positively affects my motivation 4.3410.65
9 |The Moodle app enables active learning 4.4110.63
The presentations shared in the activities made through Moodle offer different perspec-
10 |.. 4.2910.74
tives to the students
I believe that the questions shared in the activities with Moodle enable students to learn
11 4.36(0.62
the lesson better
Overall Average 4.36 | 0.65

Table 6 statistical research participants in relation to moodle on the application
when examining the findings are among the groups participating in the each answer
carries a different meaning, although after the events of Moodle that are high regard-
ing the field of application on the basis of the views of Table 6 can be said of the
research, from the most obvious ex-pression, “the lessons I learned on the course
Moodle increases my interest in the app,” and “using Moodle courses to help promote
the success of I believe in the” M=4.41 finding was reached. In addition, it was found
that one of the most obvious expressions of the research is “The lessons given using
Moodle allow me to express myself more comfortably” M=4.36. Another finding of
the research “Moodle learning environment compared to traditional class-room cours-
es I took with the more permanent the app is provided” M=4.34, and “I believe that
students learn better questions shared in the lesson activities with Moodle” M=4.36
finding was reached. In addition, another value of the research is that “presentations
shared in activities through Moodle offer different perspectives to students” It was
found that M=4.29, final-ly, it is seen that the overall average is found to be M = 4.36.
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Table 6 shows that the groups of participants were able to follow the lessons relat-
ed to the problem situation of the research using the moodle application, that they
were able to do active learning with the moodle application, that their motivation
increased by using the moodle application, that they enjoyed the activities given with
the moodle application and that they received and reached a lot of positive infor-
mation. In this context, it can be said based on the findings that all the values in Table
6 are useful in the field of moodle application of participant groups, as they have a
positive meaning.

3.3 The Moodle and mobile technology status of the participant groups
participating in the study according to gender criteria

In this section of the research, the moodle and mobile technology situations of the
participant groups were examined according to the gender variable and whether there
is a significant difference is given in Table 7.

Table 7. Technology Status of Participant Groups According to Gender Criteria

) Gender N M SD Df t p
Moodle and Mobile Male 136 438 047
Technology Cases 270 -523 .500
Female 134 4.35 0.44

When Table 7 was examined, the mobile technology and moodle situations of the
participant groups were examined according to the gender variable and it was found
that there was no significant difference according to the gender criterion. [t(270)= -
523, p<.05]. When the mobile technology and moodle situations of the participant
groups are examined, it is seen that the average score of the male participant groups in
this area is (M=4.38), while the average score of the female participants in this area is
(M=4.35). In this context, it can be said that there is no difference between the mobile
technology and moodle scores of male participants compared to female participants in
this study, the findings of the study can also be said Decisively.

34 The Moodle and mobile technology status of the participant groups
participating in the study according to the age criterion

In this part of the study, it is seen that the One Way ANOVA findings were pre-
sented to the participant groups in order to determine the values of determining the
moodle and mobile technology status according to the age criterion.

As can be seen in Table 8, there was no significant difference between the results
of the comparison of the moodle and mobile technology status of university students
for the age criterion. Dec. (32 (3)= 1.882; P=.135; P>0.05). Age of college students
Moodle mobile technology and the criteria for judging the results of the comparison
of the situations the highest value between the ages of 18-26 21lyas than the lowest
value in the range are in the range of age and above, and these values did not show a
significant difference in the highest and lastly it can be said that the age range.
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Table 8. Moodle and Mobile Technology Status of the Participant Groups Participating in the

Study According to Age Criteria

Age N Rank Average SD X2 P
18-21 176 38.5
22-25 73 29.1 3 1.882 135
26 and over 21 22.5

4 Discussion

In 2021, [18] worked on the student's attendance, behavior and personality predic-
tion model by offering students to Moodle log data to investigate the impact of factors
impact the performance and sought to use, and as a result his or her contribution and
to propose a framework for an intelligent learning environment moodle to work with
the performance of the environment is symmetric, because it is seen that the statistics
and the results of their own values reach compliant, when the result of the research is
combined with this value, it is seen that the values of university students re-garding
the moodle application are in a positive direction, in this context, it can be said that
these technologies provide positive benefits to people receiving education.

The main purpose of [19] were to examine the relationship between language by
Deciphering, improve the graphics of teachers 'self-efficacy and mobile education is
aimed at studying, and as a result the level of self-efficacy of mobile technology and
the level of training of Language teachers attitude I can do less unstable' they
achieved in this context, the results of this research, when combined with the values
the use of mobile technology in research, it is observed that the results they provide
active learning is reached in, in this context, it can be said that the values of the stud-
ies carried out with mobile technology differ according to the time and place and the
participant groups.

The work by [20], in the purpose of this article, is aimed at providing a description
of various approaches to adaptive learning, and as a result, in the system Moodle e-
learning courses, as well as Polish and Ukrainian students by using the Google Suite
for Ms teams conducted for students in synchronous and asynchronous modes of the
results arrived at, and also achieved the lessons they provide the benefits of this tech-
nology, in this context, when this value is combined with the values of the research, it
is seen that the audience in the study is trained with google meet technology, and it is
concluded that moodle applications benefit their courses synchronously within the
system they use, it can be said that they benefit students in both values in this con-
text.

Research carefully examined, and a common set of mobile technology to stay a
step ahead of Moodle has been made in the education of students shows that, in this
context, this re-search is of significant value in shedding light to this study there is no
connection between the expectations of students, it can be argued as important for
educators to always be one step ahead.
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5 Conclusion

If the results of the research are taken into account, it is seen that the number of
participants came first, in this context, as a result, it is seen that 270 people participat-
ed in this re-search, with another change, the excess of these people will benefit and
benefit in the field summer. Another Value Study Group of the research participant
within a day of time zones used in the days of mobile technology, researched, and as a
result the range up to 5 hours and the above results have been achieved in the use of
mobile technology, thus the problem is reached, it is observed that the results would
be made a step forward. Another value of the research is that it has been investigated
whether there are information levels about moodle application regarding the purpose
of the research and it seems that it has been concluded that there are no information
levels, an explanation of this value has been provided in the application environment
and is given in other tables.

Another important result of the study of mobile technology researched opinions re-
garding their opinions of the participating groups participating in the survey, and as a
result, participant of the groups that can use mobile technology mobile technologies in
future lives, they can also very easily reach where you want and they provide actively
in their learning, mobile technology, mobile technology courses they express them-
selves better in the simple, convenient and they found the results have been achieved.
If research participants in relation to an-other value the opinions of Moodle imple-
mentation of research, researched, and as a result, the state dismissed the application
to the research problem of the participating groups, they were able to follow the les-
sons using Moodle, moodle with the application of active learning that they are capa-
ble of, there's more of motivation by using the application, moodle, moodle is provid-
ed with the application knowledge and the activities that they enjoy and their many
positive conclusions are reached, it is seen that take place. Another value of the re-
search is that the mobile technology and moodle situations of the participant groups
were examined according to the gender variable and it is seen that there is no signifi-
cant difference according to the gender criterion, and it is also seen that the results of
both gender values are high. The final value of the research is that it seems that there
is no significant difference between the results of the comparison of the moodle and
mobile technology situations of university students for the age criterion.

According to the results obtained as a result of the research, it was concluded that
university students have a high opinion of mobile technology and moodle application.
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Abstract—This study aims to reflect teachers' perspectives on the use of in-
novative and interactive teaching methods (mobile learning and others) and to
present the importance of the application of modern teaching methods by first-
level teachers (grades 1-5) and second-level teachers (grades 6-9), in the devel-
opment of student competencies. The research includes the Anamorava Region
in Kosovo which covers an area of 650 km? and has about 200,000 inhabitants.
Quantitative methods were used to research this issue, while Likert scale ques-
tionnaires were used as a tool for measuring teachers' thoughts and attitudes. The
research sample consists of 97 teachers working with first and second-level stu-
dents. The results show that teachers do not use a variety of methods while a
number of them state that teaching methods are always in coherence with the age
and skills of students. A small number of teachers pay special attention to stu-
dents' prior knowledge. Based on the general data from the research, I have no-
ticed that teachers do not practice enough modern teaching methods to develop
students' competencies and promote their activity and creativity.

Keywords—Mobile Learning, Contemporary methods, perceptions, student ac-
tivities, competencies, technology

1 Introduction

Teaching methods have a long history and since the beginning of educational work,
they have always accompanied the process of learning development. In addition to the
development of learning and the theoretical and practical basis of the organization of
this activity, teaching methods have been developed, as an integral part of educational
work [24] [26]. Quoting Jan Amos Komenski [25], [10] states that Komenski, Loku,
Rousseau and Pestalozzi were all supporters of monomethodism (the use a single
method) in teaching. In Chapter XVIII, when Komenski spoke of the "Basics of Easy
Learning," among the ten requirements, the last requirement states that easy learning
can be achieved "if all is developed by the same permanent method".

Attempts to update the universal method in later periods were made by Berthold
Otto, Maria Montessori, etc [1]. Various representatives did not accept the universal
method but tried to deny the need for the existence of teaching methods, emphasizing
that "teaching work depends on the skill, dexterity and personal ability of the teacher”
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[25]. Even in ancient Greece, teaching was based on teaching methods. Like [18]
pointed out that the multimethod has been introduced since Greek mythology. Various
scholars, such as Socrates, Plato and Aristotle made extensive use of teaching methods
(polimethodism), and the Socratic method of conversation or Socrates' Dialogue is still
popular nowadays. Some pedagogues [18], [20] demanded that instead of corporal pun-
ishment, teachers should use different teaching methods [2] [3].

According to [23], multimethodism should be understood as a requirement deriving
from the differentiated character of the organization of learning based on numerous
didactic modalities, according to which the active participation of students is a starting
point in the selection and definition of methods. In contemporary teaching theory and
practice, the issue of teaching methods has special importance, as they accompany the
whole course of teaching development. According to [6], the action between the teacher
and the student leads to the formation of a teaching method. Other [17] thinks that
teachers need to have affirmative pedagogical approaches to the student to achieve the
success they expect from students. While [24] has emphasized that the word method
derives from the Greek language (methodos), which means the way or manner whereby
one is guided when performing tasks and work actions.

The teacher’s skill [24], [25] is one of the key factors in this case, he (the teacher)
should "create interactive dynamics, trigger the curiosity and interests of students and
thus make learning productive". Others [5] emphasized that the followers of active
methods were directed with requests for a more pronounced manifestation of student
participation in learning. Reform movements in pedagogy, such as that of the Active
School, the New School, etc., also developed from the demand for the use of active
methods. Polymethodism should be understood as a requirement deriving from the dif-
ferentiated character of the organization of base on numerous didactic modalities, ac-
cording to which student participation is the starting point in choosing and determining
the methods, in addition to the subject to be mastered [25]. Some other [19] thinks that
“advanced teaching methods for the classrooms are a guide to education about, through
and for technology” [27]. “Teaching methodologies that are chosen to be used by teach-
ers in their daily work are highly impacted by their attitudes and perceptions” [8].

Nowadays, many people think that using the right teaching method is critical in the
learning process and also in the development of the new student. Some think that using
the wrong method can lead the student to a bankruptcy stage, and push him or her to
drop out of school. The correct use of teaching methods also affects the formation of
students' personalities, enabling and preparing them for life and work, especially for
self-education and self-education, as one of the most contemporary requirements of our
school. As [22], [25] points out, there are many definitions of teaching methods, but
they all include mainly the structures of the elaborations I did above, because they con-
tain the meaning of the reasoning of the value of teaching methods, no matter how they
are treated. The methods should aim at the joint work of the teacher and the students.

If we take a retrospective look at the development of teaching theory and practice,
we see that some of the methods used today have been used in the past though in other
terms and circumstances. From the didactic point of view, the issue of teaching methods
has been and remains an integral part of the theoretical and practical activity of every
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teacher. Permanent treatments of methods have left traces giving to different develop-
ments of this issue an importance in the organization of teaching work [7]. In the pro-
cess of developing teaching methods both in the past and today, there are several atti-
tudes still unharmonized, especially when it comes to the issue of their classification
and the use of one or more teaching methods. Situational learning is often referred to
as "culture" or as embracing norms, behaviours, skills, beliefs, languages, and attitudes
of a certain community [15].

The development of teaching methods has gone through several stages, while the
time of introduction of active methods with special emphasis on the active participation
of students in learning is also important. Citing Schoenfeld [9] emphasizes that the per-
ception that the teacher creates about teaching affects his or her outcomes. As [17] de-
scribes teaching methods talks about constructivism, where he emphasizes that from a
constructivist point of view, learning is not a stimulus-response phenomenon. Quoting
Piaget, [14] emphasizes that knowledge building is driven by internal processes such
as organization, acquisition, and adaptation. New knowledge is abstracted from previ-
ous knowledge. Teachers should be based on the learning objectives within their teach-
ing sets as well as the attitude that students should hold towards what they have bene-
fited in the lesson [11], [12], [13], [16]. Has foreseen in the core curriculum document
the innovative teaching methodologies that teachers must implement during the teach-
ing [21].

According to [4] “everything must change once because otherwise, a static society
will develop". The demand for the use of teaching methods derives from the essence of
the organization of teaching work and the didactic-methodological structure of articu-
lation of the teaching process.

2 Methods

2.1  The purpose of the research

This study aims to reflect teachers' perspectives on the use of innovative and inter-
active teaching methods (mobile learning and others) and to present the importance of
the application of modern teaching methods by first and second-level students in Ko-
sovo, in the development of student competencies.

2.2 Research hypotheses

HI. Teachers practice teaching methods that are not in line with the age of the stu-
dents.

H2. Students are not active participants in the development of personal competen-
cies.

H3. Technological tools (projector, laptop, etc.) are not practiced to the proper extent
by teachers.

H4 Teachers still have a traditional approach to teaching where the student is not at
the center.
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2.3 Research methods

This research is based on the quantitative method of collecting and processing data
that are structured and presented in numerical form. Data collection was based on pri-
mary data through the Likert scale questionnaire. For the purposes of the research, the
questionnaire with 14 statements was used, as well as the space for comments by the
respondents.

2.4  Participants

The population is numerically large, definite, and homogeneous. Our sample is in-
tentional and randomly selected from the region of Anamorava, respectively including
3 municipalities, the municipality of Gjilan, Kamenica, and Vitia. For the sample, I
have assigned 6 primary and lower secondary schools (nine-year) from these three mu-
nicipalities, respectively three schools in urban areas and three other schools in rural
areas. The survey procedures were performed by the first level teachers (grades 1-5)
and the second level teachers (grades 6-9) of these 6 schools with 97 teachers.

2.5 Data collection instrument

The survey was conducted through a questionnaire compiled for teachers. And mo-
bile learning teaching methods. The questionnaire was compiled according to the Likert
scale within which 14 statements were placed. The questionnaire includes 5 possible
alternatives, starting from alternative 1 fully agreeing with the statement, and alterna-
tive 5 which proves complete opposition to the given statement.

3 Results and discussion
The research sample included 97 teachers working in urban and rural areas. Table 1
presents the data of teachers by gender and age. The data show that the largest number

of teachers is female and that the largest number of teachers is from 36 to 55 years old.

Table 1. Teacher demographic data

Data of primary and secondary school teachers regarding age and gender
Age 25-35 age 36-45 age 46-55 age 56-65 age
Gender M F M F M F M F
Class 0 15 6 26 1 12 10 4
teacher 0% 15,46% 9,27% 26,80% 1,03% 12,37% 10,30% 4,12%
Subject 0 3 1 0 2 8 7 2
teacher 0% 3,09% 1,03% 0% 2,06% 8,24% 7,21% 2,06%
In total 0 18 7 26 3 20 17 6

0% 18,55% 7,21% 26,80% 3,09% 20,61% 17,52% 6,18%

Note: Adapted from (Part of the PhD thesis unpublished): Contemporary teaching methods in primary and
lower secondary schools, by F. Latifi, 2017, p. 149.
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In the first question, I have presented in the questionnaire that teaching methods are
key factors for the sustainable learning of students and I wanted to get the opinion of
teachers whether they support the idea of whether teaching methods affect student
learning or not. Out of 97 teachers surveyed in the three municipalities, 54 or 55.67%
of them stated that teaching methods are every time a key factor to the sustainable
learning of students, while 42 teachers or 43.29% stated about the alternative often. 1
teacher or 1.03% is stated for the alternative never or rarely.

The various activities and methods that the teacher plans to do with the students, in
each case should be in full accordance with the skills and age of the students. Such a
statement has also taken place in our questionnaire which I have prepared for teachers.
Out of a total of 97 teachers surveyed, 71 or 73.19% of them stated that they adapt
every time the teaching methods to the skills and age of the students, while 23 teachers
or 23.71% stated the alternative often. For the alternative sometimes 2 teachers or
2.06% have been declared and 1 teacher or 1.03% of them has declared for the alterna-
tive never or rarely.

Table 2. Results of the survey of teachers from the municipalities of Gjilan, Kamenica, and
Viti (Anamorava region)

. . . Never or I do not

Questions (q) Every time Often Sometimes rarely Know
A Themodastoie | s [ o [ [ o |
ing 55,67% 43,29% 1,03% 0% 0%
Q2. I adapt teaching methods based 71 23 2 1 0
on the age and abilities of the stu- o o o o o
dents. 73,19% 23,71% 2,06% 1,03% 0%
Q3. T use a variety of teaching
methods to help stimulate students' 65 o 28 o 4 N (3 (3
ideas. 67,01% 28,86% 4,12% 0% 0%
Q4. Students' prior knowledge is es- 51 41 5 0 0
sential in my teaching. 52,57% 42,26% 5,15% 0% 0%
Q5. Students actively participate in 35 44 16 2 0
personal knowledge building. 36,08% 45,36% 16,49% 2,06% 0%
Tl IO N T O I
outer) & 24 5,15% 28,86% 38,14% 27.83% 0%
Q7. Using modern methods means 13 54 27 3 0
even more noise in the classroom. 13,40% 55,67% 27,83% 3,09% 0%
Q8. We place students' work in the 56 28 12 1 0
visible parts of the classroom. 57,73% 28,86% 12,37% 1,03% 0%
Q9. Contemporary teaching meth- 30 56 10 1 0
ods can be applied regardless of o o o o o
school conditions. 30,92% 57,73% 10,30% 1,03% 0%
i conerence it the teammg unit | %0 14 3 0 0
being developed g 82,47% 14,43% 3,09% 0% 0%
Q11. Learning objectives are worth-
less if they are not consistent with 3 o 3 o 15 o 6 N 8
teaching methods. 52,57% 25,77% 15,46% 6,18% 0%
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Q12. I always answer students' 18 48 20 11 0

questions 18,55% 49,48% 20,61% 11,34% 0%

Q13. Within the school year, we de-

velop some learning units outside 3 o 26 o 32 o 16 o 2

the classroom 3,09% 26,80% 53,60% 16,49% 0%

Q14. At the end of the lesson, i ask

students to reflect on what they S o 24 o 2 o 9 9
73,19% 24,74% 2,06% 0% 0%

have learned.

Note: Adapted from (Part of the PhD thesis unpublished): Contemporary teaching methods in primary and
lower secondary schools, by F. Latifi, 2017, p. 150.

The variety of methods is also one of the key factors that motivate students to keep
the knowledge they receive longer and the same to be more functional. Given these
facts, I have presented a statement in the questionnaire which requires the statement of
teachers whether they use a variety of methods in their teaching or not. Out of 97 teach-
ers surveyed, 65 teachers or 67.01% of them have stated every time, while 28 teachers
or 28.86% have stated the alternative often. For the alternative, 4 teachers or 4.12% of
them sometimes.

Given that students' previous knowledge is a good basis for building new knowledge,
through a statement in the questionnaire, I wanted to get the opinions and attitudes of
teachers during the teaching whether they build new knowledge on students' experi-
ences or not. Out of 97 teachers surveyed, 51 or 52.57% stated alternative every time,
while 41 teachers or 42.26% for the alternative often. 5 teachers or 5.15% stated de-
clared sometime.

100%
80%

60%

40% -
20% - |
0% T T T T

m Every tigqle u Oftelg2 Sometgnge u Nevgr40r almos@gever u ch?o not knan?

Fig. 1. Teachers' opinions from the first to 7 questions of the questionnaire

Note: Adapted from (Part of the PhD thesis unpublished): Contemporary teaching methods in primary and
lower secondary schools, by F. Latifi, 2017, p. 152.
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Active participation of students in personal knowledge building is essential if we
want to have good results. It is not enough for the student to be present in the classroom
and to acquire knowledge only through the "sense of hearing", but sustainable learning
occurs when the student manages to connect theory with practice and life in general
when critical thinking gives ideas and solutions in certain situations, in other words
when he looks at the process from the inside and is not just a passive viewer. To see the
active participation of students in knowledge building, I have presented in the question-
naire for teachers a statement where out of 97 teachers surveyed, 35 or 36.08% stated
that students are every time active participants in knowledge building, while 44 or
45.36% for the often alternative. 16 teachers or 16.49% of them have stated sometimes,
while 2 teachers or 2.06% have stated the alternative never or rarely. In the time we are
living in, controlling information is almost impossible. They come not only from texts
and textbooks but also other sources that today are very easily accessible and usable by
anyone. Computers and other devices that enable access to the Internet enable us to
access information within a very fast period. To see if teachers in their teaching use
teaching technology, such as computers and projectors in their teaching, I asked them
to choose one of the five identified alternatives in the statement presented in the ques-
tionnaire.

Out of 97 teachers surveyed, only 5 or 5.15% of them stated the alternative every
time, while the alternative often was stated by 28 teachers or 28.86% of them. The
alternative sometimes was stated by 37 teachers or 38.14% and 27 teachers or 27.83%
stated the alternative never or rarely. The next statement concerns classroom manage-
ment in general and discipline in the use of contemporary teaching methods and tech-
niques. I have noticed that most of the teachers' opinions deviate from the alternatives
from time to time and rarely, respectively from 97 teachers surveyed, regarding the
alternative 13 teachers or 13.40% stated every time, while the alternative often was
stated by 54 teachers or 55.67%. 27 teachers or 27.83% of them stated the alternative
sometimes. In the next statement, I wanted to know if teachers practice working in pairs
and groups as well as if their works are posted on the walls of the classroom and school.
From the data, I have noticed that out of 97 teachers surveyed, 56 or 57.73% have stated
the alternative every time, while 28 or 28.86% the alternative often. 12 teachers or
12.37% stated the alternative sometimes.

The use of modern teaching methods can be done only by knowing the procedures
of teaching methods and techniques regardless of school conditions. One of the state-
ments in the questionnaire is intended to note whether teachers agree that teaching
methods can be used in whatever conditions the school offers. Out of 97 teachers sur-
veyed, 30 or 30.92% of them have stated the alternative every time, while 56 or 57.73%
of the teachers have stated the alternative often. 10 teachers or 10.10% rarely stated
sometimes.

Teaching methods must be in full coherence with the learning unit that is developed
so that the method has the effect for which it is intended, and this goal is to make it
easier for students to learn and it is long-term. So, the teaching method or technique
should be in full compliance with the teaching unit and not the other way around. Dur-
ing the data collection, I notice that teachers generally take this fact into account, and
out of 97 teachers surveyed 80 or 82.47% have stated the alternative every time, while
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14 teachers or 14.43 have stated the alternative often. 3 teachers or 3.09% of them stated
the alternative sometimes.

100%

90%
80%

70%
60%
50%
40% -
30%
20% :
10% - —BR——
0% - r r
Q8 Q9 Q10 Q11 Q12 Q13 Q14

® Every time ® Often = Sometime ® Never or almost never ® I do not know

Fig. 2. Teachers' opinions from 8 to 14 questions of the questionnaire

Note: Adapted from (Part of the PhD thesis unpublished): Contemporary teaching methods in primary and
lower secondary schools, by F. Latifi, 2017, p. 155.

It is well known that each preparation or plan outline of the teacher also contains the
learning objectives that are thought to be achieved within the lesson. The importance
of setting learning objectives is crucial given the fact that the objectives help us get to
where I planned. All three processes, the learning unit, the learning, objectives, and the
teaching methods must be in full coherence with each other. To see if the teachers pre-
sent clear objectives for each teaching unit and if the objectives are in line with the
teaching methods and if they are realized at the end of each lesson, in our questionnaire
I have presented a statement by which I wanted to know whether teachers support these
facts or not. Out of 97 teachers surveyed, 51 or 52.57% have always stated every time,
while 25 teachers or 25.77% of them have stated the alternative sometimes. 15 teachers
or 15.46% of them stated the alternative sometimes, while 6 or 6.18% never or rarely.

Through the next statement which asks the teachers to determine whether it is only
them answering the students' questions or the answers are also given by the students, |
have noticed that 18 of the teachers surveyed or 18.55% stated that they give the an-
swers every time as teachers, while 48 teachers or 49.48% have stated the alternative
often. Of the respondents, 20 teachers or 20.61% stated the alternative sometimes, while
11 teachers or 11.34% stated the alternative never or rarely. In most cases, the connec-
tion of theory with practice has the greatest effect on student learning.

To see if teachers make this connection by going out with students outside the class-
room to conduct a lesson, in our questionnaire I have submitted a statement where 1
have asked teachers to state whether they practice such a thing or not. Out of 97 teachers
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surveyed, 3 or 3.09% stated the alternative every time, while regarding the alternative
26 teachers or 26.80% of them stated often. 52 teachers or 53.60% stated the alternative
sometimes, while 16 teachers or 16.49% the alternative never or rarely. Reflection is
the part where teachers observe all phases of the lesson and verify whether certain ob-
jectives and methods have performed their function. This was also the last statement
with which I wanted to get the opinions of teachers if they reflect at the end of each
teaching unit to see if the set objectives have been achieved. Out of 97 teachers sur-
veyed, 71 or 73.19% have stated the alternative every time, while 24 teachers or 24.74%
have stated the alternative often. 2 teachers or 2.06%. stated the alternative never or
never or rarely.

4 Conclusions

The use of innovative methods in teaching and their diversity affect students to de-
velop the full competencies that are provided in the Kosovo Curricula. Through the use
of contemporary methodology, we manage to develop students' cooperation, make
them capable discussants of certain issues, develop interactive reading, encourage them
to write and build writing skills, etc. In the first statement of the questionnaire for teach-
ers, if teaching methods are key factors for sustainable learning, 54 teachers or 55.67%
of them have stated the alternative every time, while 42 teachers or 43.29% stated the
alternative often. Of 71 teachers or 73.19% of them stated that they every time adapt
the teaching methods based on the age and abilities of the students. 65 teachers or
67.01% of them stated that they every time use a variety of teaching methods to help
stimulate students' ideas. Teachers should keep in mind that students' prior knowledge
is a good basis for building new knowledge. 51 teachers or 52.57% of them have stated
that teachers keep this fact in mind every time.

Regarding the fact whether students are active in building their knowledge, 35 teach-
ers or 36.08% have stated the alternative every time, while 44 teachers or 42.26% have
stated the alternative often. Only 5 teachers or 5.15% stated that they every time use
the computer in their teaching, while 28 or 28 28.86% of the teachers stated the alter-
native often. 37 teachers or 38.14% stated that they sometimes use the computer in
teaching, while 27 teachers or 27.83% stated that they never or rarely use computers in
teaching. If the use of modern teaching methods always causes noise in the classroom,
13 teachers or 13.40% are declared, while 54 teachers or 55.67% stated alternative of-
ten. 27 teachers or 27.83% stated the alternative sometimes and 3 or 3.09% the alterna-
tive never or almost never. 56 teachers or 57.73% of them stated that they every time
put students' work in the classroom, while 28 or 28.86% stated the alternative often.
Contemporary teaching methods can be applied at any time regardless of school condi-
tions, 30 teachers stated or 30.92%, while 56 or 57.73% stated the alternative often. If
the teaching methods should always be in coherence with the teaching unit that is de-
veloped, 80 teachers or 82.47% have been declared, while for the alternative 14 teachers
or 14.43% have stated sometimes. Only 3 teachers or 3.09% stated the alternative every
time I asked them if they develop any teaching units outside the classroom, while the
alternative often was stated by 26 or 26.80% of the teachers. In the statement at the end
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of the class, I ask students to reflect on what they have learned, 71 teachers or 73.19%
have stated the alternative every time, while 24 or 24.74% have stated the alternative
sometimes.
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Abstract—Today, it can be said that coding has become a key competence
for students and people working in many different fields in the business world. It
is assumed that those who seek and develop new ways to learn-teach coding will
be one step ahead. The educational use of coding started with the use of the Logo
programming language in the 60s.This concept has started to revive in recent
years with visual programming languages such as “Alice, its code, code.org and
Scratch”. These visual programming structures enable young learners to write
applications without having to learn the complex code structures of traditional
programming languages. In this study to develop an experimental study to deter-
mine the basic robotic coding skills of preschool students with intellectual disa-
bilities. The sample of the study consists of a total of 20 students with studying
in pre-school education institutions in a city in Tiirkiye. The ages of the students
are between 5 years old. Semi-experimental design, one of the experimental re-
search designs, was used in the research. In this context, 1 experimental and 1
control group was formed with the random assignment method. The materials
used in both the experimental and control groups were determined as the pre-
school robotic coding set U-bot starter package.5 weeks were determined as the
teaching process and a total of 12 activities that served the purpose were applied
to the students. During the applications, the data of the students were collected
with the help of the observation form, coding skill test and after the application,
they were collected through focus group interviews. As a result, at the end of the
5-week period, it was observed that there were positive significant changes in the
two dependent variables (academic achievement andlearning rate) that were used
as a basis for measuring the learning skills of both the experimental group and
the control group students.

Keywords—robotic coding skills, U-bot starter package, pre-school children
with mental retardation, kindergarten students
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1 Introduction

The educational use of the concept of coding dates back to the 60s.When the litera-
ture is examined, there are four different orientations to coding education. These orien-
tations consist of visual programming, programming with robotics, text-based program-
ming and computer-free computer science, which is based on teaching coding concepts
without using technological devices such as computers (Bower & Folkner 2015).

The concept of coding first started with the Logo programming language (Calao et
al. 2015), and in recent years, it has started to become popular again through visual
programming languages such as Alice, Code.org, and Scratch. These structures used by
students consist of virtual structures based on producing their own games, animation,
story and many other creativity in environments supported by visual programming lan-
guages (Taylor et al. 2010). The main purpose of using these environments is coding.
It is based on the acquisition of other skills that are desired to be developed, rather than
being taught. It is seen that after the application on these environments, the motivation
of the children is increased by producing their own products (Resnick, 2013).

It is aimed to gain basic coding skills in the courses that are compulsory for 5th and
6th grade students and optionally taught to 7th and 8th grade students under the name
of "Information Technologies and Software" in public schools in Tiirkiye. In addition
to public schools, programming education has started to be given at pre-school levels
in many private education institutions in the current system. For this purpose, it is aimed
to train individuals who use information technologies effectively and efficiently (Uslu,
Mumcu & Egin, 2018).

In today's world, where the importance given to coding education is becoming more
widespread day by day, ensuring that it is more effective and meeting the needs through
the trainings to be given is based on the acquisition of these skills starting from a young
age.

2 Conceptual framework

When the literature on robotic coding education in the pre-school period is exam-
ined;

Altun (2018), investigated the effect of algorithm and coding education integration
into the preschool curriculum on students' problem solving skills. The study group of
the research conducted in the mixed pattern model consisted of 30 students in the age
group of five attending a private kindergarten. In the research, 4 weeks of algorithm
training and then 4 weeks of OSMO Coding training was given under the name of basic
coding training."Problem Solving Skills Scale" was applied to all students before and
after the application as a pre-test and post-test. As a result, at the end of the 4-week
period, it was observed that there were significant positive changes in the development
of problem solving skills of both the experimental and control group students.

Tagci (2019), investigated the effect of coding education on primary school students
in her study. In the 2017-2018 academic year, 26 primary school students studying in a
province of Tiirkiye were given 6-week training and an application was made regarding
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this education. As a result, when the coding education skill test data were analyzed, it
was seen that there was a statistically significant difference between the pre-test and
post-test and the scores of the students in the coding skill test increased.

Curaoglu (2019), investigated the effect of algorithm and coding education integra-
tion into the secondary school curriculum on students' problem solving skills. The par-
ticipants of the study consist of 26 volunteer students studying in a secondary school in
a province in Turkey. The method of the research is based on mixed design. In the
research, "Robotic Preliminary Questionnaire", "Robotic Satisfaction Test", "Problem
Solving Inventory for Children" and "Activity Perception Scale" were used, observa-
tion and focus group interviews were conducted. According to the analysis of the col-
lected data, it was seen that the five-week robotic coding training made a significant
and positive contribution to the problem solving skill levels of the students.

2.1  Purpose and sub-objectives of the research

The general aim of the research is to develop an experimental study to determine the
basic robotic coding skills of preschool students with intellectual disabilities. Within
the framework of this general purpose, answers will be sought for the following sub-
objectives:

o Is there a significant difference between the pre-test scores and the post-test scores
for the academic achievement of the students who received algorithm and basic cod-
ing training?

o Is there a significant difference between the pre-test scores and the post-test scores
for the learning rate of the students who received algorithm and basic coding train-
ing?

e What are the views of the students who receive algorithm and coding education
about the learning process?

2.2 The importance of the research and its contribution to the literature

Today, children's acquaintance with technology has fallen at a very early age. It has
been seen that it is recommended to give coding education in the pre-school period,
which can transform the students' familiarity with technology into a positive one and
improve their problem solving and critical thinking skills (Mittermeier, 2013; Kert
&Ugras, 2009; Sayginer & Tuzun, 2017; Altun et al., 2021).

When the literature was searched, it was seen that the studies on coding education in
the pre-school period were quite limited and they were generally studied with primary
school and university students. It is thought that this research will contribute to the
literature due to the scarcity of studies conducted in the preschool period in our country
and will be a guide in terms of algorithm and coding education to be given in the pre-
school period.

Counts. It is assumed that students have previous experience of using tablets.

Limitations. This study is limited to five age group special education students at-
tending a private kindergarten in Adapazari district of Sakarya province in Tiirkiye.
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3 Method

In the research mixed design, in which qualitative and quantitative data were ob-
tained, was used in order to determine the effect of algorithm and coding education to
be given to five-year-old special education students attending pre-school education on
learning skills. Johnson and Turner (2003) describe the mixed method as the collection
of multiple data using different strategies, methods and approaches. True-experimental
design, one of the experimental research designs, was used in the research. These are
the patterns in which the subjects in the randomly created sample are randomly assigned
to the groups (Creswell & Creswell, 2017). In this context, 1 experimental and 1 control
group was formed with the random assignment method.

3.1 Study groups

The research was carried out with special education students in the age group of five
attending a private kindergarten in the Adapazan district of Sakarya in Tiirkiye prov-
ince in the 2021-2022 academic year. The distribution of these students is given in Ta-
ble 1.

Table 1. Study Group Distribution

Group Male Female Method Total
Experimental group 4 6 Algorithm+U bot 10
Control group 3 7 U bot training 10

7 13 20

3.2 Data collection

Within the scope of the research, qualitative and quantitative data collection tools
were used together. As a qualitative data collection tool, an observation form prepared
by the researcher and focus group interview technique were used to monitor the
learning process. Within the scope of the research, a total of two groups of special
students attending kindergarten were studied. The first group received 4 weeks of
algorithm training followed by 4 weeks of U-Bot Coding training, and the second group
received 4 weeks of U-Bot Coding training without algorithm training.

3.3 Data collection tools

During the applications, the data of the students were collected with the help of the
observation form, coding skill test and after the application, they were collected through
focus group interviews.

Coding skill test. The main purpose of using skill tests in the study process is to
determine the learning situations before and after the application and to determine to
what extent they have achieved the skills they want to gain. For this purpose, a skill test
was prepared by taking expert opinion. The prepared skill test consisted of 9 sub-
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questions; types of questions such as short answer, true - false, matching, multiple
choice were used. The skill test was administered to special students under the
supervision of their teachers. Before the skill test data were analyzed, the test items
were examined and a question pool was created. During this examination, total scores
were obtained by giving 1 point for each correct answer and 0 for each incorrect answer
and blank answer.

After obtaining the total scores, the total scores were ordered from the highest score
to the lowest in order to determine the item discrimination index and item difficulty
index on the skill test. Starting from the highest score in the ranking, 27% upper and
lower groups were determined according to the lowest score. After determining the
upper and lower groups, the item discrimination index and difficulty index were
calculated. The coding skills pre-test and post-test results of the experimental and
control groups are given in the Tables 2 and 3.

Table 2. Control Group Coding Skills Pre-test Results

Pre-Test

Activity

Numbers

Student Coding: 1| 2] 34| 5]|6|7|8] 9| 10|11]| 12 | Tetal

1 X1 |+ -] -] --]-]-] - - - - 10
2 X2 Sl N S I I I I I - - - 10
3 Y1 -+ + |+ - -] - -] - - - - 15
4 X3 R T o I o s R N I R - - - 20
5 Y2 o HR T TS O S N0 [ B IR R I 10
6 Y3 -]+ ] --]-]-] - - - - 15
7 Y4 |+ |+ - -] -] -] - - - - 20
8 YS Sl I I I I I R I - - - 15
9 X4 + -+ -] - -] -] -] - - - - 10
10 Y6 S e e e I e I e N 20
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Table 3. Control Group Coding Skills Post-test Results

Post-Test
Activity
Numbers
Student Coding: 21314 5|6] 7|8 9| 1011 12 | Total
1 X1 + - -l - -] -] - - - - 35
2 X2 + |+ - E N - - - 40
3 Y1 - + - - - - - 30
4 X3 S A T o I R B - - 13
5 Y2 + |+ - - - - - - 40
6 Y3 + -l - -] - - - 35
7 Y4 T I - - 40
YS + SO I o I I - - 35
X4 + -+ - - - - - - 25
10 Y6 s e e e N - - 40

According to Table 2 and Table 3, the names of the students were kept hidden and
only nicknames were given. Female students began to be coded with the nickname Y,
male students with the nickname X. During the learning-teaching process, 12 activities
were presented to the students in 5 weeks and the questions for these activities in the
skill test were developed by the researchers. The score for completing each activity is
determined as 5 points. The points that students will get from 12 activities are deter-
mined as a maximum of 60 and a minimum of 5 points. When the pre-test and post-test
results of the control group were compared; results showed that the post-test scores of
the control group students who received U-bot coding training had a positive and sig-
nificant effect.

According to Table 4 and Table 5, the names of the students were kept hidden and
only nicknames were given. Female students began to be coded with the nickname Y,
male students with the nickname X. During the learning-teaching process, 12 activities
were presented to the students in 5 weeks and the questions for these activities in the
skill test were developed by the researchers. The score for completing each activity is
determined as 5 points. The points that students will get from 12 activities are deter-
mined as a maximum of 60 and a minimum of 5 points. When the pre-test and post-test
results of the experimantal group were compared; results showed that the post-test
scores of the control group students who received Algorithm+U bot coding training had
a positive and significant effect.
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Table 4. Experimental Group Coding Skills Pre-test Results

Pre-Test

Activity

Numbers

Student Coding: 21345 10 | 11 12 | Total
1 Y7 +| -] - - - - - | 30
2 Y8 il Bl N N i B L
3 Y9 -] - il B L
4 Y10 + ] ] - - - ] 2
5 Y11 + 0+ - -] - - - - 25
6 X5 + - + | + - - - - 30
7 Xo + + + + - - - - 25
8 Y12 + - + | + - - - - 30
9 X7 o] - - - - - | 25
10 Y13 + |+ |+ - - - - 25
Table 5. Experimental Group Coding Skills Post-test Results

Post-Test

Activity

Numbers

Student Coding: 21345 10 | 11 12 | Total
1 Y7 + - - - - - - 50
2 Y8 + + - - - - - 50
3 Y9 - + - - - - 40
4 Y10 + |+ |+ F] - - - - 40
5 Y1l |+ o] - - - - - 55
6 X5 + -+ F] - - - - 55
7 X6 + |+ |+ |+ - - - - 50
8 Y12 + -+ F] - - - - 55
9 X7 + -+ -] - - - - 60
10 Y13 + |+ |+ |+ - - - - 60
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3.4  Media and materials used in the experimental group

Fig. 1. U-Bot Preschool Robot Coding Kit - Starter Pack
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Fig. 2. U-Bot Learning Target- Starter Pack

3.5 Comparison of pre-test post-test academic achievement and learning rate
scores of experimental groups and control group students

According to the Wilcoxon signed-rank test, the z values are -6.628, -6.781 and -
6.780, and the significance level is below the critical value of .05. In this context, a
significant difference was found between the pre-test and post-test scores of the exper-
imental and control group students; this difference is in favor of posttest scores. In order
to calculate the effect size of the difference, using the Wilcoxon signed-rank test effect
size formula;

e For Experimental Group r=Z / \N (r=--6.628 / V180) r = -0.51
e For Control Group =Z /YN (r=--6.780 / V180) r = -0.51
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Table 6. Pre-Test Post-Test Academic Achievement and Learning Rate Scores of
Experimental Groups and Control Group Students

Pre-test Significant
Groups Post-test N |Rank Average| Df z P difference
Negative Rank 1 33.50 33.50 There is a significant
Experimental Postive Rank 58 ’ ) 6.628 | .000 difference
. 29.94 1736.50
Indifferent 1 between groups
Negative Rank 0 00 00 There is a significant
Control Postive Rank 59 : ; 6.780 | .000 difference
. 30.00 1770.00
Indifferent 1 between groups

Since this calculated effect size is greater than 0.5; it has been revealed that there is

a significant difference between the pre-test and post-test scores of the experimental
groups and the control group. This difference shows positive significance towards them
in the post-test.

3.6

inform students
about the process

inform students
about the process

Learning process steps

first week activity

third week activity

providing
interviews with
students about the
first week activity

second week
activity

providing

interviews with
students about the

third week

fourth week
activity

providing fifth week activity providing

interviews with ‘::> interviews with

students about the students about

fourth week the fifth week
N

Fig. 3. The learning-teaching process steps followed for 5 weeks

Observation form and focus group interview. During the applications, the obser-
vations of the students were collected with the help of the observation form and after
the application, the data were collected through focus group interviews. Qualitative data
were collected through the observation form developed by the researcher and the audio
recordings made during the focus group interviews after the application.

An observation form consisting of the steps of the coding education was developed
by the researcher. The following stages were carried out in the preparation of the ob-
servation forms:

a) The scope of the observation forms was determined by scanning the literature.
b) The prepared observation forms were submitted to expert opinion for content valid-
ity. The observation forms were reviewed by the thesis advisor, a faculty member
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from the preschool department, two experts in the field of educational technology,
2 special education teachers, and a specialist psychological counselor, and they were
rearranged by making changes in line with their opinions.

¢) Observation forms were applied to 5 special students.

d) After the preliminary application, necessary arrangements were made in the obser-
vation forms and the forms were given their final form.

Focus group discussions did not exceed 15 minutes. Between 6 and 8 students par-
ticipated in each focus meeting. At the beginning of the interview, a few questions were
prepared by the researchers to get the students' opinions and thoughts on the U-Bot
application. These questions are:

What comes to mind when you think of U-Bot?
What can you do using U-Bot?

What did you gain by using U-Bot?

Would you like to use U-Bot in lessons?

What comes to mind when you think of coding?

3.7 Findings obtained from focus group interview analysis

When the answers given by the students to the questions prepared for the focus group
interview are examined;

e The students stated that they compared the u-bot to a ladybug and that they realized
learning with the commands given by it.

o Although the students do not know how to read and write, they stated that they can
easily learn the logic of coding with the U-bot.

o The students stated that the U-boot made them think, thanks to this they hovered and
hopped on space and solar systems.

e “Would you like to use U bot in lessons?” all students gave an enthusiastic “yes”
answer to the question. It is thought that the use of applications that attract the atten-
tion of students, facilitate their learning, and appeal to more sense organs in the
teaching process make students more willing.

e When asked what comes to mind when you think of coding, students often said “ro-
bot”.

4 Result, discussion & suggestions

In this study to develop an experimental study to determine the basic robotic coding
skills of preschool students with intellectual disabilities. The sample of the study con-
sists of a total of 20 students with studying in pre-school education institutions in a city
in Tirkiye. The ages of the students are between 5 years old. Semi-experimental design,
one of the experimental research designs, was used in the research. In this context, 1
experimental and 1 control group was formed with the random assignment method. The
materials used in both the experimental and control groups were determined as the pre-
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school robotic coding set U-bot starter package.5 weeks were determined as the teach-
ing process and a total of 12 activities that served the purpose were applied to the stu-
dents. During the applications, the data of the students were collected with the help of
the observation form, coding skill test and after the application, they were collected
through focus group interviews.

The main purpose of using skill tests in the study process is to determine the learning
situations before and after the application and to determine to what extent they have
achieved the skills they want to gain. The prepared skill test consisted of 9 sub-ques-
tions; types of questions such as short answer, true - false, matching, multiple choice
were used. During the learning-teaching process, 12 activities were presented to the
students in 5 weeks and the questions for these activities in the skill test were developed
by the researchers. The score for completing each activity is determined as 5 points.
When the pre-test and post-test results of the control group were compared; results
showed that the post-test scores of the control group students who received U-bot cod-
ing training had a positive and significant effect. When the pre-test and post-test results
of the experimantal group were compared; results showed that the post-test scores of
the control group students who received Algorithm+U bot coding training had a posi-
tive and significant effect. Pre-test and post-test results were analyzed with Wilcoxon
significance test and positive and significant results of post-test results were revealed.

During the applications, the observations of the students were collected with the help
of the observation form and after the application, the data were collected through focus
group interviews. Focus group discussions did not exceed 15 minutes. Between 6 and
8 students participated in each focus meeting. At the beginning of the interview, a few
questions were prepared by the researchers to get the students' opinions and thoughts
on the U-Bot application. When the answers given by the students to the questions pre-
pared for the focus group interview are examined; the students stated that they com-
pared the u-bot to a ladybug and that they realized learning with the commands given
by it. Although the students do not know how to read and write, they stated that they
can easily learn the logic of coding with the U-bot.

When similar studies in the literature are examined; Konyaoglu (2019) tried to de-
termine the opinions of secondary school students on robotic coding activities and de-
signed a five-week, single-group experimental research in this context. The method of
the research is based on mixed design. In the mixed design, qualitative and quantitative
data were collected simultaneously and analyzed separately. In the research, "Robotic
Preliminary Questionnaire", "Robotic Satisfaction Test", "Problem Solving Inventory
for Children" and "Activity Perception Scale" were used, observation and focus group
interviews were conducted. As a result, it is among the results of the research that the
students participating in the research were very satisfied with the activities, their pre-
liminary thoughts towards robotics were positive, and they enjoyed the activities and
had fun.

The following suggestions can be given to educators who are interested in the sub-
ject;

e U-Bot robots were used in this study. Similar studies can be done with different
educational robots.
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e The duration of this learning is limited to a period of 5 weeks, two hours per week.
In future studies, more activities can be organized by increasing the duration of the
learning.

e Scientific studies investigating the effects of robotic coding education on students'
creative thinking and collaborative studying skills will contribute to the field.
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Abstract—The purpose of this paper is to show the design technique and pro-
gramming of an autonomous robot prototype that can go to a predetermined lo-
cation and return to its starting place utilizing the Global Positioning System
(GPS). An HD camera along with an ultrasonic sensor and two IR sensors is used
to provide necessary data from the real world to the robot to avoid obstructions,
by following GPS Waypoints. A smart algorithm was introduced for path plan-
ning and re-planning. The robot can modify its direction using a digital compass
reading and input from sensors by computing the heading angle from the current
GPS point. This self-navigation mobile robot's accuracy was evaluated in several
locations and is quantified in terms of heading angle and path length from the
starting point to the goal point.

Keywords—autonomous mobile robot, fuzzy logic, OpenCV, GPS, IoT, py-
thon

1 Introduction

Robotics is a significant field of study that employs knowledge from several disci-
plines, including mechanics, electronics, and computer engineering, to move a mobile
robot in a specified environment with some degree of autonomy [1]. The development
of microcomputers, single board computers and embedded systems has helped to de-
ploy low-cost solutions [2] for this very attractive and multidisciplinary field. In this
paper we proposed a mobile robot platform which has a fixed four-wheel chassis. The
platform was equipped with multiple sensors. Like any other path planning algorithm,
the proposed algorithm based on fuzzy logic operates depending upon the position and
orientation of the robot. GPS module, ultrasonic sensor and IR-sensors have been
mostly used to gather essential data for obtaining current location coordinates of the
robot in real time during its journey from source to goal point.
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2 Related work

2.1  Design of low-cost self-navigation rover based on IoT [3]

The rover proposed in this study is capable of making its own decisions and moving
in an unknown area without the assistance of humans. A camera module was installed
on the Raspberry Pi board to better comprehend the challenges those ultrasonic sensors
face. The rover's GPS allows it to indicate its whereabouts on the map. Using GPS-
based navigation, a star (A*) algorithm is employed to find a path from source to des-
tination. According to the authors, these findings can be used in the future to improve
the implementation of self-navigation rovers with various sensors such as gas detection
sensors, temperature sensors, and humidity sensors, among other things.

2.2 Comparative study on object tracking algorithms for mobile robot
navigation in GPS-denied environment [4]

The goal of the study was to compare different algorithms under the same settings
for the same set of criteria (such as accuracy and processing time). The Kalman filter
(KF), extended Kalman filter (EKF), and particle filter are the techniques addressed
and examined in this study for object tracking and location prediction of moving objects
(PF). The scientists concluded that KF-based algorithms perform better in tracking
slow-moving objects in dynamically cluttered GPS-denied situations for mobile robot
navigation.

2.3  Design and implementation of autonomous car using Raspberry Pi [5]

The goal of this study was to show how to make a self-driving automobile prototype
utilizing a Raspberry Pi as the processing unit. The writers employed a high-definition
camera and an ultrasonic sensor to feed data from the actual environment into the au-
tomobile. The authors utilize the OpenCV image processing package to program au-
tonomous cars. Using OpenCV, a unique approach for determining uneven, marked, or
unmarked road margins is detailed.

To provide the autonomous automobile the required control, the authors merged nu-
merous known algorithms such as lane detection and obstacle recognition. This ap-
proach is valid for all types of roads (whether they are designated with white lanes or
not), according to one of the numerous conclusions of this research.

2.4 Mobile robot platform with Arduino Uno and Raspberry Pi for
autonomous navigation [2]

A mobile robot platform with a fixed four-wheel configuration chassis and an elec-
tronic system based on the Raspberry Pi and Arduino Uno interfaces was suggested in
this study. The robot's functioning is managed by a Raspberry Pi, a tiny single-board
computer that is configured to handle mapping, navigation, obstacle detection, and
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avoidance/transport. The Arduino Uno is a microcontroller board that can operate ul-
trasonic sensors, infrared sensors, and dc motors, among other things. The I2C synchro-
nous communication protocol is used to transfer data between the Raspberry Pi and the
Arduino. As a line follower robot with mapping, navigation, and obstacle avoidance
capabilities, the mobile robot can travel through 2D surroundings.

The platform also includes a robotic arm with one degree of freedom (DOF) for
lifting and transport.

3 Proposed design and implementation

3.1 Hardware development

Table 1. List of robot components

Component Quantity
Raspberry Pi 4 Model B 1
Raspberry Pi Camera Module 2 1
DC Motor 4
Mini Motor Drive Shield Expansion Board L293D Module 2
GPS U-blox NEO-6M Module 1
HMCS5883L Triple Axis Compass Magnetometer Sensor Module 1
Infrared Sensor Module 2
Ultrasonic Module HC-SR04 1
Mini Nickel-Plating Prototype Breadboard 170 Tie-points 2
Micro Servo SG90 1
HC-06 Wireless Bluetooth Transceiver RF 1
Multicolored Breadboard Dupont Jumper Wires (Male to Female) 12
Multicolored Breadboard Dupont Jumper Wires (Male to Male) 16
AAA Rechargeable Batteries 1.2V 6
Power Bank 10000mAh 1

Raspberry pi. Microcontroller chip designed by Raspberry Pi. It is the brain of the
robot since here all the data is collected and processed. Every component of the robot
is controlled from here. This chip is powered by Power Bank 10000 mAh.

GPS module. GPS U-blox NEO-6M: it is a low-cost device and tracks the current
location of robot through GPS in form of latitude and longitude. Except latitude and
longitude this device provides many more data.

Sonar sensor. Ultrasonic Module HC-SR04 measures the distance between the ro-
bot and an obstacle using ultrasonic sound.

Infrared sensor. IR-sensors are used to detect obstacles on the left and right of the
robot.

This sensor module consists of an IR transmitter & an IR receiver. IR Transmitter
continuously emits IR signal which is then reflected by an obstacle and is then detected
by the IR receiver [6].
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Triple Axis Compass. HMCS5883L Triple Axis Compass Magnetometer Sensor
Module. The robot can adjust its direction using a digital compass reading. It provides
heading accuracy from to 1 to 2.

Bluetooth. HC-06 Wireless Bluetooth Transceiver RF. The robot is equipped with
this device so that we can control it manually via Bluetooth. The robot must be paired
with the mobile phone via Bluetooth. Then we can control it from the phone Bluetooth
through the app.

Micro Servo SG90. The robot is equipped with a servo motor to make its head flex-
ible to rotation. On the head of robot are mounted these three sensors: An ultrasonic
sensor and two IR-sensors.

Raspberry Pi Camera Module. The Raspberry Pi camera can take high-resolution
photos as well as full HD 1080p video, and it can be operated completely programmat-

ically.

Infrared sensor Ulira sonic sensor Infrared sensor

Camera module
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Fig. 1. Robot architecture
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3.2  System development

The proposed Algorithm is developed in Python 3 programming language under
Thonny IDE (integrated development environment) based on Fuzzy logic techniques.

The sensor-based Algorithm is an improvement of Fuzzy Logic Algorithm and man-
ages at the same time navigation and obstacle avoidance tasks [8]. Moreover, it uses
during its operation two other python libraries: OpenCV and RPi.GPIO.

OpenCV (Open-Source Computer Vision). It is a programming library geared
mostly for real-time computer vision. It includes over 2500 efficient algorithms for im-
age processing, detection and face recognition, object recognition, and other tasks. [10]

RPi.GPIO. The RPi.GPIO Python library allows you to easily configure and read-
write the input/output pins on the Raspberry Pi. [7] GPIO must be imported on header
within a Python script.

To perform the moveToNextPoint function, the proposed algorithm needs two pa-
rameters and data coming from the obstacle avoidance sensors, GPS sensor and images
coming from HD Pi camera. Those two parameters are: distance between current posi-
tion of robot and the next GPS waypoint, and the angle orientation (direction). To cal-
culate the distance from current position to the next waypoint, the algorithm used the
Haversine Formula (3), which gives the distance between two points on a sphere from
their longitudes and latitudes. As for the direction or heading calculation, the algorithm
uses the Forward Azimuth Formula (6).

a = sin2(A@/2) + cos @, * cos @, * sin®(A\/2) (1)
¢ =2*atan2 ((J(1 - a), Va) 2)
d=R*c 3)
Where:

@1 is the latitude of initial point;

@2 is the latitude of the final point;

A is the longitude of the initial point;
A2 is the longitude of the final point;

A(o = @Q2- Q1 (4)
AL = /12 - /11 (5)
e R is the radius of the Earth, expressed in meters (R = 6371 km) [9]

Note: That angles need to be in radius to pass to trig functions.
The azimuth can be found using the same latitudes and longitudes with the following
equation:

O = atan2[(sind@, * cos @), (cos @1 * Sin @, — sin @, * cos @, * A1)] [9] (6)
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Fig. 2. Working flowchart of the proposed Algorithm

4 Results of tests and discussion

The robot has been tested in an outdoor and dynamic environment. The robot has
been via Bluetooth controlled to traverse a test path. This path contains five way-points

and based on their coordinates, this path is graphically represented on the Google Map
as shown in Figure 3.
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Fig. 3. Test route (5 way-points) on Google Map

The robot has independently (without any human interaction) traversed this path
and returned to its starting point.

The obtained results are presented in tabular form. The waypoint-coordinates and
path length (in meters) between each way-point of the route are given in Table 2.

Table 2. List of legths of way-points

Test. No.| Starting location Target location Dismn:;:zil;g only Distar;;illlzi:;goizmera
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The results in tabular form were presented graphically, writing small programs in
the programming language python 3 and using the libraries: numpy and matplotlib.
As can be easily seen from the table above, the total length of all waypoints is shorter
when the robot has used the sensors and camera. It happens, because the ultrasonic
sensor does not detect obstacles so well without the help of the raspberry pi camera and
the OpenCV library.
The robot must travel the longest distance to the object and recognize it as an obsta-
cle, if it uses only the sensors. As a result, the total path length is longer than when
using the camera.

Table 3. Table 1 List of angles and directions

Test. No. Starting location Target location Distance | Current angle | Target angle
1 o | nsmm e | e | s
: oo | oo [ | wen | o
3 ‘;21-.61‘;‘;5938% ‘;21-.61‘;159‘;‘(‘)’ 11957 123.18 326.8
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Fig. 5. Graphic representation of error and direction angle

During returning back to its initial starting coordinate, the Robot does not follow the
previous route. The reason for this was that the GPS sensor did not provide data more
often than 1 second and sometimes the data were not accurate. The consequence of this
was that the length of the return route was longer.

The length of the return route was extended even further if the obstacle sensors de-
tected on the road obstacles that were not along the initial route, due to the dynamic
environment.

5 Conclusions

In this paper it was proposed a low-cost solution for a mobile robot platform with
four-wheel chassis. This self-navigation robot has ability to move in static as well as
dynamic environment. The sensor-based algorithm mentioned in the paper has been
successfully implemented on this autonomous robot with a single board (microcontrol-
ler). This research work has utilized the power of IoT mechanism based on raspberry
pi framework. The accuracy of the proposed algorithm, depends on the accuracy data
coming from sensors and image frames from Raspberry Pi Camera Module.
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Abstract—As the Internet has evolved rapidly, Learning Management Sys-
tems in recent years, particularly during the pandemic era, have become increas-
ingly popular and can effectively override time and gives people new insights
into the education field. A substantial amount of research was performed on a
Technology Acceptance Model (TAM) framework and popularity in Learning
Management Systems, in general, was indicated. However, there are gaps in es-
tablished awareness of representative academic literature that form the basis of
research in LMS and TAM. The summary of the current research effort on TAM
implementation in the area of LMS is the main objective of this systematic liter-
ature review. This systematic literature review found 21 related studies between
2010 and 2020 based on the aim of this research through the systematic search of
the most popular scientific databases. We hope that the findings of the review
will inspire institutional administrators and users to recognize the factors that in-
fluence the quality and effectiveness of the use of LMS by TAM.

Keywords—Technology Acceptance Model, adoption, learning management
systems, higher education, users

1 Introduction

The Learning Management Systems (LMS) is a common information system that
many institutions around the world are equipping to improve the quality of education
[1]. Unlike traditional learning environments, modern LMS provides a gamified envi-
ronment to learners, making it more engaging and interactive, enabling learners to com-
plete courses, while having a fun learning experience [2]. The Learning Management
Systems assists students in the management, communication, and review of the class
schedule, work submissions, assessments, and interactions with schoolmates [3]. The
instructor can distribute quizzes, materials, and messages to students through a Learn-
ing Management system and save time [4]. Therefore, they have ample time to inspire
students for better understanding and thoughts [5], especially during this COVID-19
pandemic for instance [6]. Today, most of LMSs have a mobile version that can be used
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on mobile devices more easily, So, it can be said that LMS is the most important plat-
form for mobile learning (m-learning), which is cost-effective, more engaging, and
more accessible than traditional learning methods. Moreover, mobile learning applica-
tions/platforms such as LMS provide valuable support for lifelong learning. Today, all
individuals must adopt lifelong learning [7] so that they can survive in the competitive
world.

Traditionally, the Learning Management Systems have been studied using the Tech-
nology Acceptance Model (TAM), which is a theoretical information system that maps
how the users embrace and use technology, the true implementation of the system at
the end-point of technology use, and the behavioral intention that leads people to the
use technology [8]. The TAM has been one of the most prominent models in techno-
logical acceptance with two primary elements affecting the user’s decision to use a
learning development system or, more broadly, any new technology: perceived ease of
use and perceived usefulness. The perceived ease-of-use (PEOU), according to [9] is
the extent to which a user feels that the use of a specific system is easy to operate while
perceived usefulness is the user’s perspective that using a certain system improves their
performance, in context of students’ academic performance, motivation, and engage-
ment. Similar to [10], an individual feels that improving a certain device improves the
efficiency of their usage [11]. These two variables are the main determinants of the
adoption and application of information technology by individuals [12]. Also, these two
variables form the basis of the system attitude such that the actual behavior is generated
[13]. In this study, the literature is reviewed systematically, to offer a critical description
of ongoing research activities and empirical data on the predictive validity available so
far on Technology Acceptance Model and Learning Management Systems, and to de-
fine future research perspectives.

1.1  The aim of the study

This study aims to identify, review and analyze representative academic literature
on Technology Acceptance Model and Learning Management Systems with the fol-
lowing research questions:

e RQI: How is the distribution of the related studies on publication year and LMS’s
user?

¢ RQ2: How has the Technology Acceptance Model influenced students and instruc-
tors using learning management systems?

¢ RQ3: What are the future suggestions proposed to TAM and LMS?

2 Methodology

2.1  Research setting

A search of peer-reviewed papers underlying studies on the Technology Acceptance
Model and Learning Management Systems was observed using the systematic literature
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review method. This methodology adopted a PRISMA research technique for meta-
analyses and systematic reviews. As a checklist, PRISMA is not just an instrument for
quality assessment of systematic reviews; in all parts of articles such as title, summary,
introduction, process, results, and discussion, it can be very useful for critical evalua-
tion goals [14]. Related scientific studies have been chosen using a three-phase ap-
proach covering data collection, data analysis, and reporting the review.

2.2 Research strategy

For this study, Scopus, Web of Science, Science Direct, EBSCO, and IEEE Xplore
are specifically selected for their key presentations of articles and journals on their plat-
forms. Full-text journals were examined to select papers to be included in the study and
the papers which did not meet the included criteria were excluded. The key strings used
in the research are (“TAM” OR “Technology Acceptance Model” OR “Adoption”)
AND (“Learning Management System” OR “LMS”) AND (“Higher Education” OR
“University”). Ten years from 2010 to 2020 were used as the search filters for the period
of the study.

2.3 Selection criteria

A few criteria were considered before selecting papers to achieve the primary goal
of obtaining papers that are appropriate for the study. The criteria for the selection were
based on language, which was limited to English, and on published papers that only
focused on TAM and LMS under computer science topics from 2010 to 2020. These
parameters provided a straightforward roadmap for determining which papers are ap-
propriate for our study.

Table 1. Data collection and description

Data collection Description
Database Papers downloaded from Scopus, Web of Science, Science Direct,
Springer Link, and IEEE Xplore.
Search keywords (“TAM” OR “Technology Acceptance Model” OR “Adoption”)

AND (“Learning Management System” OR “LMS”) AND (“Higher
Education” OR “University”).

Date of publications Studies published between 2010 and 2020.
Language of publications The studies will be restricted to those published in English.
Included criteria o Studies that focus on Technology Acceptance Model or/and learn-

ing management systems.
e Studies carried out under computer science topic.
e Studies published from 2010 to 2020.
o Studies published only in peer-reviewed journals/Articles.

Excluded criteria e Studies using models other than Technology Acceptance Model
in learning management systems.
o Studies that are open access or not full texts will be excluded
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24 Selection criteria

The data analysis identified several terms as guidelines to capture and report the
literature findings. The search results were obtained from the five scientific databases
that are most popular all over the world. The detailed selection process of the studies
can be seen in Figure 1.

EBSCO | | Web of Science Science Direct Scopus IEEE xplore
11 Results | T Results 18 Results 55 Results 3 Results

| 94 Papers in total

- i®
| 3 papers Excluded due to |
A theoretical publications ,I

g | 91 Papers Remaining

T Duplicated \. o
papers excluded SN —

I 84 Papers Remaining

& ™

| 4 3 papers excluded '|
@ due to language

‘ 81 Papers Remaining

: 60 papers excluded 5
| due totitle, abstracts | —
' and Mot Full text i

21 Papers that has
been duly analyzed
met the inclusive
criteria

((incuded | (“Eligibiity | [ Screening | [ identification |

Fig. 1. Flow diagram of the publication selection process

At the beginning of the search in the chosen scientific databases which is the
PRISMA research technique’s identification stage, 94 articles were acquired that in-
cluded “TAM” or “Technology Acceptance Model” alongside the keyword “Learning
Management System” or “LMS” and “Higher Education” or “University” as described
in the title of the publication. Since these were the findings of the search in all five
databases, the screening and eligibility stages were observed to find papers that are truly
relevant to our study. In that process, 3 papers were omitted due to theoretical writing,
and 7 replications were removed as well, resulting in 84 academic publications with
distinct titles. To guarantee the relevance of content concerning requirements of inclu-
sion criteria, the title, abstract, and text were examined (full-text publications and lan-
guages). During this procedure, 60 publications were removed due to the title, abstracts,
and not full-text: three (3) due to the language issues (not English), resulting in 21 pa-
pers that have been duly analyzed and aligned with the inclusive criteria in the included
stage of the PRISMA research technique.

2.5 Data extraction

The following information was extracted from the study in the data extraction stage:
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Author(s)

The aim

Research type
Participants

Most important findings

Data extraction quality assessment
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The assessment of the quality of any research project is critical. This paper assessed
the quality of the final 21 papers whose aim is to improve the selected articles by de-
termining the objectives of each article, their most important results, the research types,
and participants. Participants of the selected articles are categorized into instructors and
students, and related studies’ research methods are identified as survey, interview, or
systematic analysis. The details of the related studies' assessments can be seen in Table

2 below.

Table 2. Analyzed information from the related studies

Reference

Aim of Study

Research
Type

Participants

Most Important Findings

[15]

Evaluating models defining
the preference for performing
tasks using either LMS or al-
ternate means and illustrating
the importance of effective us-

age and ease of use.

Survey
Method

Instructors

A two-step process, inspired by its

usefulness and ease of use, is one of

the above models, which offers the

clearest persuasive representation of
the decision process.

[16]

Explaining the various tools
inside LMS from a technology
acceptance perspective should

be identified.

Survey
Method

Instructors

TAM refers to the level of the com-
bination of methods and tasks. This
particular LMS tool was inspired by
the utility of software and simple
use.

[17]

To research the impact of
LMS on student experience
and e-learning satisfaction.

Survey
Method

Students

The findings showed an ease of use
and usefulness between computer
anxiety and students. The character-
istics of the students are important
to promote the acceptability and sat-
isfaction of the positive use of LMS.

[18]

Explaining the factors that im-
pact user expectations and
collaborative technology
adoption.

Survey
Method

Students

For project-based learning, the
TAM can be extended to group de-
velopments by extending the TAM
by combining additional factors di-
rectly relevant to research innova-

tion.

(1]

Results of e-learning system
use for hybrid courses were
examined.

Survey
Method

Students

Students put little emphasis on their
perceived ease of use, as their pre-
diction of perceived learning assis-
tance is poor and their perceived
usefulness is placed more on their
analysis when assessing the impact
of e-learning systems.

iJIM - Vol. 16, No. 23, 2022

113



Paper

Technology Acceptance Model and Learning Management Systems: Systematic Literature Review

[19]

Explanation of individual de-
cision-making in academic
environments to consider and
assimilate e-learning.

Survey
Method

Students

Direct ties among the core aspects
of the original TAM indicate strong
beneficial effects. The perceived
ease of use affects behavioral inten-
tion quite positively.

[20]

Reviewed the application of
university e-learning pro-
grams and recognize factors
promoting the use of LMS by
students.

Survey
Method

Students

Perceived usefulness and perceived
ease of use affect each other posi-
tively.

[21]

To identify and evaluate the
most commonly identified ex-
ternal variables by reviewing
TAM study studies.

Survey
Method

Students

The external variables most com-
monly used are the method, material
and information quality, device au-
tomaticity, subjective standards, en-
joyment, and accessibility. The con-
sistency of the systems and
knowledge has positive effects on
the usefulness of e-learning for stu-
dents.

[22]

To investigate studies also in-
terprets the difference in the
generation to be useful in
technology for students and
teachers.

Survey
Method

Students

Students are more experts in using
technology since there is a slight
gap between generations in the per-
ceived usefulness and significance
of digital technology.

[23]

Proposing a TAM model that
would explain how young
school students continue to
use LMS. This model was

verified.

Survey
Method

Students

These results supported findings

from past literature that perceived

ease of use can influence the per-
ceived influence and thus influence
satisfaction positively and strongly.

[24]

To study what motivates stu-
dents to replace LMS for in-
formation sharing and collab-
oration using cloud-based file
hosting services.

Survey
Method

Students

In cloud file hosting, it is very easy
to use and more user-friendly than
LMS which students use because
they are not user-friendly and are
obligatory.

[25]

Exploring the compatibility
between the use of the e-
learning framework and its
performance.

Survey
Method

Students

The results suggested that the rela-
tionship between e-learning and aca-
demic success can be moderated if
compatibility is perceived.

[26]

Factors to explore influence
customer acceptance of e-
book use by implementing a
model which integrates the ac-
ceptance of the technology
model.

Survey
Method

Students

The study found significant support
for the hypothesized model, and op-
timistic and significant correlations
between the updated TAM and the
intention of users to continue the use
of e-books.

[27]

The main factors influencing
flow experiences and their
role in using them were stud-
ied in this document (LMS).

Survey
Method

Students

The study shows that perceived
knowledge has a favorable associa-
tion with flow experience, which
means that students' capacity to
strengthen institutions should be
strengthened and returned to effec-

tive performance.
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The study showed that students per-
Using Moodle to assess the Surve ceive Moodle utility and perceive
[28] perceived utility and usability Me th0>(li Students difficulties in integrating Moodle,
of students. which greatly leads to how students
rate Moodle students.

Traditional schooling can be modi-
To test if U-learning is capa- . fied by the use of learning. This is
. Systematic Sl
[29] ble of transforming conven- . Students | primarily because students observe
. . Review R .
tional classroom education. real and faithful environments at
various school levels.

Developing countries like Pa- At least 16 existing critical issues

kistan recognize the effect of Others (e- were established which serve as ob-
[30] essential problems that gener- | Interviews | learning ex- . L SRR
ate obstacles for e-learning perts) stacles in Pakistan’s e-learning insti-
flows tutions.
This paper presented emerg- Others (the
in dé)v eplo fnen is of me tho%ls components Official standardized, many of
31] S%l(}h as ViI;'tual education in Survey of the e- | which are under the basis of current
the standardization of com- Method learning | decisions and proposals, are highly
standardiza- | dynamic standards of delivery.

puter-based education. .
tion process)

Increasing students’ communicative
willingness, which is a precondition
Survey for improving successful communi-
Students . ; .
Method cation, were effective learning tech-
niques implemented to minimize
their communications anxiety.

Understanding contact recog-
[32] nition and communication
skills.

Educators were able to see meaning
and success shaped the priorities of

The instructors’ understanding the board. Training influenced per-

[33] is focused on a common LMS I\S/Il;rtﬁiﬁ Instructors | ceived utility but did not influence
blackboard method. satisfaction. PC self-sufficiency
doesn’t have any effect on obvious
usefulness.

This research explored the ef- Help, gain, knowledge, and trust are
fect of human factors on LMS Surve the factors that have the greatest im-

[34] efficacy in a mixed learning Me tho}(/i Students | pact on user satisfaction and have a
setting at high schools in Ku- positive effect on a good LMS and

wait. speed.
3 Results

3.1 The publication year and LMS’s users of the related studies

The graphs below summarize the year the related studies are published and the par-
ticipants of the related studies.

This research selected 21 final papers after the collected papers were analyzed and
the papers were published between the years 2010 and 2020 as illustrated in the graph
Figure 2 and Table 2 respectively. As seen in Figure 2, there is a noticeable change
before and after the year 2016. The increase in 2014 and 2018 could be a result of LMS
being more popular and how papers were now not only focused on the technical usage
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of LMS but also the factors that influence students or instructors’ usage of LMS [34],
[17].

w A

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Fig. 2. Papers published yearly

It can be seen in Figure 3 and Table 2 that the related studies focus on both students
and instructors, the majority focus on the students because this sector of the participant
is the main reason the TAM and LMS came into existence. The systematic review found
that sixteen papers focus on the adaptation [22], [24], [25], [29], [32], satisfaction [1],
[17], [18], [20], [21], [23], [27], [28], [34], and intention [19], [26] of the students. On
the other hand, only three papers [15], [16], [33] concentrated on instructors based on
perceived usefulness, ensuring that LMS delivers its function accordingly. As a result,
it has been observed that most research in the past has focused more on the students
than instructors (shown in Figure 3 and Table 2) in the learning environment as they
are both users of the learning management systems.

Fig. 3. Distribution of LMS users in the literature
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3.2 How Technology Acceptance Model influence students and instructors
using learning management system

TAM influencing LMS’s users (students and instructors) is based on perceived use-
fulness and perceived ease of use aimed at their purpose to use the systems and under-
standing that real use influences user satisfaction and user satisfaction influences future
intention to use the system. [23] and [20] indicated that while perceived ease of use
does not contribute significantly to the intention of using LMS in the early stages, its
relationship to the use of LMS and the contentment of LMS in the latter stage becomes
greater. Also, they stressed that perceived usefulness has a stronger relationship with
the purpose and satisfaction of students and instructors than perceived ease of use, but
perceived ease of use also has a substantial positive effect on perceived usefulness. It
can be said that students using e-learning technologies learn with ease in mandatory
contexts and have a positive experience of continuous use of LMS.

[22] and [15] underlined that students are better suited to LMS with a little variation
in the purpose and usage of LMS for learning and teaching. Task importance influences
users in making choices to either perform a specific task or not and choices between
performing the task using the LMS or not. While on the other hand as stated by
Schoonenboom [16], the low LMS purpose can be explained by low task or perfor-
mance and usefulness or ease of use of systems. [18] and [33] highlighted that the abil-
ity to share information, training, user-interface design, and technical support is aimed
and conducted towards the learning platforms in the collaborative learning environ-
ment. Perceived usefulness (PU) affects the assurance of LMS, and then both perceived
usefulness and satisfaction are influenced by the user’s continuous intentions to use the
learning management systems. [17] and [21] also found that certain factors like quality
of systems, systems performance, information quality, and perceived enjoyment affects
satisfaction on students’ perceived ease of use and usefulness of LMS and consequently
their satisfaction. On the other hand, [28] underlined the fact that users’ perceived use-
fulness and challenges of LMS combined, contribute significantly to users’ rate of LMS
usage.

3.3  Future suggestions proposed to TAM and LMS

Every technology has its great advantages and limitations, past research has shown
many limitations and proposed insight into future improvements. [1] and [25] suggest-
ing future studies should concentrate on how students’ perceived assistance will be en-
hanced through the incorporation of important design-related features such as signifi-
cance, clarification, institution, communication, etc., in developing great e-learning
systems. Also, more research has been made into how a cooperative e-learning envi-
ronment can be developed to affect the students’ academic performance positively [17],
[20-23], and the impact on the outcomes of the e-learning systems, use of other signif-
icant aspects which have been established in previous studies [27]. The ideas of further
development have been proposed to explore how the behavior of users can influence e-
learning outcomes, to create other advantages that LMS can assist to improve the effects
of e-learning and analyze how this behavior can affect students’ group support.
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On the other hand, [24] suggested that future designs should involve other variables
such as computer anxiety, subjective norm or perceived behavioral control and role of
personality traits, users’ continual LMS-intentions, such as the design of a sampling
system that links individuals with less computer expertise to improve causal-causality
skills. [23] and [18] suggested that future research can provide more objective details
on the framework usage of students and concentrate on finding additional decomposed
concepts that can further clarify students’ motivational perception in LMS. Also, [32]
and [34] suggested that future studies should be pursued to better assess communication
skills using the treatment and tracking community trials to explore the causal linkages
between active learning policies and other communication levels so that problems over-
come can be better understood and future solutions for these challenges can be studied.
More research is needed to fill the gaps in the attention provided to instructors, as in-
structors are also essential to the effectiveness of LMS.

4 Discussion

We are living in an age of advanced technology, which affects our lives in numerous
ways and which has changed the political, social, economic, and cultural spheres. In
modern society, educational environments have been recognized as a strong channel
for knowledge innovation. Also, a wide range of educational technology is involved
which supports the translation and acquisition process of information. As a result, re-
search on technology acceptability has become increasingly common in the field of
Learning Management Systems [35], [36] and the Technology Acceptance Model is
generally accepted as a good framework for planning and carrying out observational
studies in educational affairs [8]. The most highlighted result in this study was that
perceived usefulness and perceived ease of use were the main factors influencing in-
tention and continuous usage of LMS. This result was supported by Sensuse and Na-
pitupalu [20], Cheng and Yeung [23], and [1] in their studies that for maximum results,
perceived ease of use and perceived usefulness complement each other and positively
affect each other. Even when it comes to selecting an LMS tool to use as stated by Essel
and Wilson [28] students perceive usage and difficulties will influence how they will
rate the tool. The presented study analyzes the academic literature in Learning Man-
agement Systems concerning the Technology Acceptance Model. The research analysis
provides a broad variety of tested learning technologies with various research methods
based on technology acceptance shedding light on the topic. New extensions and mod-
ifications of the model are proposed to encompass various factors affecting the decision
to adopt and accept, instead of rejecting a particular technology in the learning and
teaching environment. Instructors are as important [37-40] as their students because,
without the instructors, students will have a limited understanding of acquired
knowledge or no knowledge at all. Since education needs students and instructors [41-
44] to be effective, they must also be in the LMS, so future studies should focus more
on instructors as well.

Also, the COVID-19 pandemic situation has been a great advantage to the learning
management systems [45-47] which has brought about the growth of the LMS in major
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parts of the world and has boosted the perceived usefulness and ease of use of users to
achieve satisfaction and delivery of its purpose [15], [19] as LMS stands as the only
means to continue education process without delays. Before the COVID-19 pandemic,
LMS was considered a waste of time as it is less preferred than attending lectures in
classes [48-50]. Also, LMS is likely to be a fresh start in the global education sector,
where the bulk of operations will be carried out by Learning Management Systems [51-
53]. Therefore, a curriculum that enables recognizable changes in student learning
awareness, experience, and critically thinking must be built and governments must en-
sure that effective communications resources with high-quality digital learning experi-
ences are available to support technology-enabled learning for students during and after
the COVID-19 pandemic [54] as COVID-19 pandemic has given the educations circle
an idea of LMS usefulness. Researchers, institutions, and even students and instructors
should integrate online learning platforms and concentrate more on LMS adoption
based on the pandemic situation as it might take more years before things go back to
normal. But factors that affect the intention to use and the success of LMS should be
identified. From this perspective, the results of this systematic literature review can be
kept light to researchers in this area [55-57].

5 Conclusion

In recent years, Learning Management Systems got more popular among researchers
because LMS involves a wide range of users of learning technology which should sup-
port the process of knowledge transfer and acquisition. However, new technologies like
LMS should be searched before integrating human life if they can adapt and be accepted
by potential users. In this context, the Technology Acceptance Model is accepted by
researchers in the literature as a suitable model to identify factors that affect users’
opinions on adaption and acceptance of the new technology. As a result of this, TAM
research in the field of LMS has become increasingly popular. The result of this sys-
tematic literature review found that TAM is widely acknowledged as a solid frame for
planning and conducting evaluation in the field of education, especially when it comes
to instructors as an essential aspect of the LMS. Also, it was determined that the studies
that investigated the factors affecting the use of LMS by teachers were not sufficient.
Consequently, more focus and efforts should be placed on instructors in the future in
the context of LMS usage. Moreover, a variety of factors affecting the decision to fol-
low and approve LMS in the learning environment are proposed to be included in new
extensions and revisions of TAM and LMS. We hope that the findings of this review
can create awareness of the important role of LMS in e-learning, and give ideas to the
educational institutes’ administration and teachers to identify that the factors that affect
the quality and success of LMS usage by the TAM can be used.

Some of the limitations encountered in this research were choosing the databases
with the specified keywords therefore in future research; the database can be extended
to other popular scientific databases. The data range is another limitation of the study
which may be wide in future studies to analyze literature in more detail.
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Abstract—Future generations of wireless networks are expected to heavily
rely on unmanned aerial vehicles (UAVs). UAV networks have extraordinary
features like high mobility, frequent topology change, tolerance to link failure,
and extending the coverage area by adding external UAVs. UAV network pro-
vides several advantages for civilian, commercial, search and rescue applica-
tions. A realistic mobility model must be used to assess the dependability and
effectiveness of UAV protocols and algorithms. In this research paper, the per-
formance of the Gauss Markov (GM) and Random Waypoint (RWP) mobility
models in multi-UAV networks for a search and rescue scenario is analyzed and
evaluated. Additionally, the two mobility models GM and RWP are described
in depth, together with the movement patterns they are related with. Further-
more, two-simulation scenarios conduct with help of an NS-3 simulator. The
first scenario investigates the effect of UAV Speed by varying it from 10 to 50
m/s. the second scenario investigates the effect of the size of the transmitting
packet by varying it from 64 to 1024 bytes. The performance of GM and RWP
was compared based on packet delivery ratio (PDR), goodput, and latency met-
rics. Results indicate that the GM model provides the highest PDR and lowest
latency in such high mobility environments.

Keywords—UAYV, UAV network, emergency scenario, GM, RWP

1 Introduction

Future UAV technology is viewed as a revolution in civil infrastructure because of
its low cost, reduced risks, and quick deployment. UAVs are algorithm-controlled,
non-human flying nodes that do not need human interaction to move. Because of the
integrating features of many electronics devices, UAVs are appropriate for mission-
critical applications requiring reliable communication [1]. As seen in Figure 1, UAV
networks come in two different forms. The UAV is connected to a satellite or a
grounded base station through a single-UAV network. A multi-UAV network links
several UAVs as well as a satellite or terrestrial base station. The UAVs in a multi-
UAYV network can be flexibly arranged in different topologies at any time. The con-

iJIM - Vol. 16, No. 23, 2022 125


https://doi.org/10.3991/ijim.v16i23.35559
mailto:a.wheeb@

Paper—Implementation of RWP and Gauss Markov Mobility Model for Multi-UAV Networks in Search...

nection between both the UAV and the ground base station is known as the UAV/BS
link, whereas the connection between the UAV is known as the UAV/UAYV link. [2].

..“.1&.-
)
“a UAV
e
b
‘g
S oA
=i
v
®
: .y Sensor/ mobile
Base Station Ground Station Base Station
(a) (b)
Fig. 1. (a) Single-UAV network (b) Multi-UAV network

New military and civilian applications including battel filed, surveillance, infra-
structure inspection, remote sensing ,smart farming, traffic monitoring, and search
rescue and missions have been made possible by these innovative flying UAVs [3][4]
[5]. Furthermore, UAVs are capable of providing temporary communication links in
crises, disasters, inaccessible places, and areas with poor satellite signal coverage [6].
For instance, UAV communication may be used in search and rescue operations when
normal communication infrastructure is broken and it is challenging to establish infra-
structure in a short amount of time. This is because they are easily adaptable and con-
figured with ad-hoc UAV networks [7][8]. Although UAV enable new applications
through their ad hoc networks and flying features, several challenges must be over-
come, including routing protocols, infrastructure design, and mobility models[9].
There has been an increase in the quantity of literature on routing protocols, mobility
models, and communication standards in recent years. Mobility patterns are crucial in
the design of UAVs due to dynamic topological change, fast flight speeds, and often
disrupted or disconnected links [10].

Although mobility models play a significant role in the functioning of the UAV
network, most research has used 2-D mobility models. For simulating node mobility
in 3D, only a few simulator tools are available. As a result, this paper presents an
evaluation and performance analysis of Multi-UAV networks using 2D and 3D mobil-
ity models. In particular, GM and RWP mobility models are being evaluated for use
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with UAVs in search and rescue situations. The NS-3.32 simulator was used to mimic
the performance of UAVs under real-world conditions in search and rescue scenarios.
The rest of the article is structured as follows: Section two describes UAV Mobili-
ty Models. Section three, Methodology and Simulation Setup, discusses the simula-
tion platform, settings, scenarios, and performance metrics utilized in the research
study. Section four of the Result Analysis provided simulation results in the format of
tables and graphs. Finally, in section five, the conclusion and future work were drawn.

2 Mobility models for UAVs

A mobility model is a set of guidelines that control how a mobile node moves. Ad-
ditionally, it controls how a node's location, acceleration, and speed change over time.
In order to simulate the development of new routing or communications algorithm
and procedures, these mobility models are necessary. Although several UAV mobility
models have been proposed thus far, their movements are motivated by particular
applications and circumstances [11].

2.1  Gauss Markov (GM)

Liang and Haas were the ones who initially proposed the Gauss-Markov (GM)
Mobility Model. [12]. The requirement for a more realistic model, where a node, for
instance, may progressively accelerate, slow down, or turn, is what motivated GM
model. Gaussian equations, which incorporate Gaussian random noise and average
speed and direction, are used to relate a UAV's current speed and direction to its pre-
vious movement. [13]. The following formulae can be used to determine the direction
and speed of a UAV.

Ss=aS; 1+ A —-a)S" + (A —a?)Sxi_4 @)
Di=aD;_1+(1—a)D'+(1—a?)Dx;_4 2)

Where, S; and D; are the speed and direction at time instant ¢, S" and D' are the

mean speed and mean direction, while o is a memory level parameter with value
between 0 <a < 1.

The amount of dependence on previous speed and direction is controlled by a pa-
rameter. The model is deemed to exhibit time dependency as a result. The speed and
direction of a specific UAV is estimated at a predetermined moment t. After the UAV
flying within this direction and at that speed for a fixed amount of time T, the speed
and direction are once more calculated. The direction of movement of the UAV is
compelled to reverse 180 degrees once it leaves the simulation field's boundaries. It
prevents the UAVs from flying close to the edge of the simulation area. Figure 2 is an
example of a UAV trajectory using the GM model.
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Fig. 2. Example of UAV trajectory in GM model

GM model have adopted for several UAVs application. A 3D geometry model for
air-to-ground channels is proposed. Meanwhile, to construct dynamic trajectories, the
GM mobile model is used [14]. A mobile edge-computing network with an UAV
placed on it investigated, where each TU's mobility is controlled by a GM random
model, and the UAV conducts computing tasks that have been allocated from mobile
terminal users (TUs). [15].

2.2  Random way point (RWP)

The Random Waypoint Mobility (RWP) is memory less model had come up first
by Johnson and Maltz [16]. The first deployment of UAVs in this model's simulation
region is random, and each UAV is autonomous. The RWP model operates as fol-
lows: Initially, a UAV chooses a destination and starts to flying in that direction in a
straight trajectory with a fixed randomized velocities from [0, Vmax]. When a UAV
reaches the designated target, it pauses for a period of time known as the pause time
Tpause. The UAV starts to proceed to a new destination with a real self-direction and
speed after the pause period is over. [17]. The two crucial parameters that control the
mobility behavior of UAVs in the RWP model are Tpause and Viqr. Figure 3 shows the
UAV trajectory using RWP model [18].

Several application of UAV have used RWP model. To explore how UAV mobili-
ty affects communication systems and physical layer security, it is believed that UAV
will adhere to the RWP model. [19]. In a decode-and-forward (DaF) wireless system
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scenario, an intelligent reflecting surface (IRS) would be used to facilitate communi-
cation between a UAV and a ground station (GS). In particularly, the UAV operates
in a dynamic urban environment at low altitudes in accordance with RWP. [20].

(Ah.yH)

(xl.yl)

(x3y3)

(x0.y0) 2.y2
e

t!(-,‘un

Fig. 3. Example of UAV trajectory in RWP model

2.3  Mobility models and UAVs application

Table 1 present a summary of feasible mobility models for UAV application sce-
nario. Obviously, each UAV scenario required different type of Mobility models [18].

Table 1. A summary of application for UAV and the required mobility models

Application Mobility models characterization
Search and Rescue mission GM UAV search Randqmly on specific
RWP area of mission
Urban and Traffic monitoring MG UAV make a survell.lance in the
streets of city
Agriculture Management PPRZM UAV operatlonst (1)Irlsagr1cultural sec-
. . . UAVs function as base stations with
Sensing Environment Static .
sensing.
Patrolling DPR Mission in real-time with understand-

ing of crucial regions
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3 Methodology and simulation set up

3.1 Search and rescue environment

When a rectangular search zone is clearly defined, search and rescue operations
frequently follow a simple scan plan created from GM Model. Whenever a random-
ized search method is necessary, GM model may duplicate a search operation in a
clearly specified area regardless of the absence of collision awareness. [21]. When a
UAV enters the region, GM has a realistic teleportation feature with 3D mobility.
When the UAV leaves the region, each UAV must wait a certain amount of time be-
fore re-entering. We want assured delivery and the highest delay tolerance in emer-
gency search situations. In our simulation, we assumed that all UAVs remained inside
the mission area.

3.2  Simulation setup

The simulation step was completed with the help of the well-known NS-3.35 simu-
lator [22]. A UAV node participating in a data packet transport might act as the end
destination or as a multi-hop routing. Table 2 has more information on configuring
the simulation settings.

Table 2. Simulation setup

No Parameter Value
1 Network Simulator Ns-3.32
2 Simulation Area 3600%2400 meter
3 Simulation time 600 sec
4 MAC Protocol IEEE802.11b
5 Mobility model GM, EGM, RWP
6 UAV Altitude 100 meter
7 UAYV Speed 10-20 m/s
8 UAYV Density 50 UAV
9 UAYV transmission range 300 meter
10 Routing protocol AODV

33 Simulation scenario

This study conduct two simulated scenarios to evaluate the behavior of the GM and
RWP models in multi-UAV networks with search and rescue environments. The fol-
lowing scenarios were simulated:

1. The first scenario investigates the effect of mobility by varying UAV velocity from
(10, 20, 30, 40, 50) m/s over GM and RWP models.

2. The second scenario investigate the effect of data packet by varying UAV transmit-
ted packet size (64, 128, 256, 512, 1024) bytes over GM and RWP models.

130 http://www.i-jim.org



Paper—Implementation of RWP and Gauss Markov Mobility Model for Multi-UAV Networks in Search...

34 Performance metrics

We measured performance metrics to compare effectiveness of mobility model in
this mobile and data packet scenarios.

The Packet Delivery Ratio (PDR) displays the proportion between both the number
of data packets broadcast by the source and those that are received at the destination.
The following equation serves as the basis for measuring this metric.

PDR = “pk 3)
Tpkt
Where Ry the total data packet received by destination UAV. Ty the data packet
transmitted by source UAV.
Goodput is the total number of data packet received by destination UAV during
simulation divide by the simulation time. Goodput is measured by bit/sec and can be
express by the following equation.

ZRpkt

sim

Goodput = @)

Where, Tsim is the simulation time.

Latency is the total time taken be data packet to transmit from source to destination
UAV. Latency is measured by second; the mobility model with minimum latency is
required for real-time application. This metrics can be calculated using the following
equation.

Latency = Tges — Tsrc (5)

Where Tqes is the time of reach the data packet destination UAV, Ty is the time of
transmit the packet from source UAV.

4 Result analysis

4.1 Effect of UAV speed on the behavior of mobility models

Figure 4 show the PDR performance of M-UAV network under RWP and GM
mobility models. By varying the speed of UAVs from 10 to 50 m/s it is possible to
see the degradation in the performance. For example, GM model has PDR of 98%
with UAVs speed 10m/s, while it has PDR of 95% at speed of 50m/s. the same trend
can be observed for RWP. This is due to high mobility of UAV, which leads to
change network topology rapidly and fails links to deliver packets. Both models only
have the same PDR rating of 98% at a UAV speed of 20 m/s. According to the graph
in Figure 4, the performance of the GM model is better than the RWP model.
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Comparison of PDR vs Mobility
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Fig. 4. PDR vs UAV speed

The goodput performance of M-UAV network under the GM and RWP models is
illustrates in Figure 5. Similar to PDR performance, when the UAV speed increases
the goodput performance dropped. This is due the increase in the number of dropped
packet. We can notice that GM models provide better goodput performance as com-
pared to RWP model. GM model archive maximum goodput at UAV speed of 10m/s.
on the other hand, RWP model present slightly better goodput than GM model at
UAYV speed 30 m/s.

Comparison of Goodput vs Mobility
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1 —&—GM
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Fig. 5. Goodput vs UAV speed
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Figure 6 display the Latency performance of M-UAV network under GM and
RWP Mobility models. As the UAV speed increase from 10 to 50 m/s the latency
increase in M-UAV network because the high speed of UAVs leads to breakage the
link between UAVs and route discovery. Form graph in Figure 6 it can be seen that
performance of RWP model is slightly outperform GM model at 40 and 50 m/s UAV
speed respectively. While GM model achieve the minimum latency at 20 m/s UAV
speed. Real time application like search and rescue operation require minimum laten-

cy.

Comparison of Latency vs Mobility
10 T T T T

T
—o— RWP
o] —=—GM |

Latency (sec)

1 1 1 1 1 1 1 1
10 15 20 25 30 35 40 45 50

UAV Speed (m/s)

Fig. 6. Latency vs UAV speed

4.2  Effect of UAV packet size on the behavior of mobility models

The discussion on the impact of packet size starts with Figure 7, which depicts
PDR for an M-UAYV network. Consider the small packet size at value of 64 byte both
GM and RWP have the high PDR around 98%. As the packet size increase, we can
notice that GM present better performance as compared to RWP model. Further, the
GM model show smooth behavior with little change in PDR due to smooth change in
UAV trajectory. In addition, it is evident from Figure 7 that the performance of M-
UAYV network influence by the varying of Packet size.
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Comparison of PDR vs Packet size
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Fig. 7. PDR vs UAV packet size

Figure 8 display the goodput performance of M-UAV network under GM and
RWP models. Form Figure 8 it notice that the good put of M-UAV network increase
as the size of UAV packet increases from 64 to 1024 byte. GM model present a higher
goodput value and a clear superiority in performance as compared to RWP model. On
the other hand, RW model show poor behavior due to sudden change in mobility
pattern. Further, GM models achieve maximum goodput with value of 376 kbps at
UAV packet size 1024byte.

Comparison of Goodput vs Packet size
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Fig. 8. Goodput vs UAV packet size
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Figure 9 present the Latency performance of M-UAV network under GM and
RWP Mobility models. As the UAV packet size increase from 64 to 1024 byte the
latency increase in M-UAV network because if the UAV cannot transmit the data
packet it will be enter queue and this leads to increase latency. Form graph in Figure 9
it can be seen that performance of GM model is slightly outperform RWP model at
UAYV packet size of 512 and 1024 byte respectively. Only at 256 byte RWP model
has less latency than GM model. Therefore, GM model is suitable for emergency
application of UAV Network.

Comparison of Latency vs packet size
10 T T

—o— RWP

Latency (sec)

1 1
64 128 256 512 1024
Packet size (Byte)

Fig. 9. Latency vs UAV packet size

5 Conclusion

In this paper, we have examined GM and RWP Mobility models in order to choose
the best of them for search and rescue mission through a Multi-UAV network. We
compared effectiveness of mobility models based on PDR, goodput, and latency met-
rics. In addition, two simulation scenarios conduct by varying the UAV speed and
size of Transmission packet. GM showed the highest PDR and the highest goodput as
compared to RWP in the two scenarios through the Multi-UAV network. Further, GM
provide the lowest latency with varying packet size. On the other hand, RWP present
poor behavior in such high mobility environments due to its random nature and sud-
den change in direction and speed of UAVs. Latency metrics for GM and RWP mo-
bility models effected by UAV speed due to the time dependent and random compo-
nent of both models. Results indicate that a GM models can significantly improve the
performance for the search and rescue mission in Multi-UAV network. In future
work, modified GM mobility models can be considered in smart city environment.
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Further, the UAV communication protocols effect on mobility models need to be
consider by researcher.
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Abstract—The enormous increase of online shopping, sales and online
orders is disproportionate to the knowledge of the users of these services.
The purpose of this paper is to understand how online shopping and
orders are perceived by people who are directly or indirectly involved in
online ¢ commerce services. The study utilized questionnaires in the
collection of data. Data was analyzed using Excel and percentages. Based
on the results of the conducted study, it was revealed that very few people
know how to distinguish between online shopping and online orders. The
same hypothesis can be used to explain what e-commerce is.

Keywords—online shopping, € commerce, online orders, commerce, internet,
services, pandemic

1 Introduction

The Internet is a community of millions of interconnected local area networks, thus
creating the global communication network. Thus, the Internet is a network of networks
[1]. This network is a distributed system and is not owned or administered by anyone.
It can also be said that the Internet is a global space that enables the exchange of
information in large quantities, around the world and at a high speed [2]. There are a
number of services on the Internet that are constantly being added. Some of these
services are [3]:

World Wide Web (WWW)

Electronic mail (E - mail)

File forwarding (FTP)

Searching for information
Conversations and discussion groups
Organizing web pages

Data encryption

Buying and selling (e-commerce), etc.
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The Internet has been adopted much faster than previous technologies. For instance,
it took radio 38 years to reach 50 million users, personal computers took 16 years,
television 13 years, whereas the Internet took only 4 years to reach that figure [4], [S].

Many people think that the Internet, e - business and e - commerce are the same
thing, but this is not the case. Internet is a tool, e-commerce is simply a transaction (sale
or purchase) through the Internet or other electronic devices, while e-business is the
integration of people, processes, and technology to run the business [6]. E-commerce
(selling and buying through the Internet or e-business) is part of e-business that was
discovered by Michael Aldrich in 1979 [7]. E-commerce from the consumer's point of
view, means the purchase of products or services through the website (amazon.com,
ebay.com, etc.), while e-commerce, from the business's point of view offers consumers
the right way to develop business through powerful websites and online databases [8],
[9].

E-commerce, depending on the degree of digitalization can take several forms of:
sold product, payment process, and method of distribution. The product can be physical
(tangible) or digital, the payment process can be physical or digital, and the delivery
method can be physical or digital. These alternatives create eight cubes, each of which
has three dimensions. In traditional business, all three dimensions are physical, and in
pure e - commerce all dimensions are digital. All other cubes make up a combination
of physical and digital dimensions. If there is at least one dimension digital, then the
process is considered partly e - commerce. For example, buying jeans from an online
company is partial e-commerce because the goods are physically distributed. However,
buying an e-book (electronic book) on amazon.com or anywhere else is a pure e-
commerce process because the product is distributed, paid for and transferred digitally
[10].

So, as a basic prerequisite for online commerce, there should be Internet penetration
in those countries, and in the case of Kosovo penetration according to Internet World
statistics (2021) is 88.8%, which is higher than any country in the region but also more
than some European Union countries, for example Austria (87.6%), Czech Republic
(87.7%), etc. As aresult of the pandemic and the high rate of Internet penetration, online
shopping and online orders have recently started to be widely used in Kosovo, but
online orders are used much more [11]. Online orders can be easily realized, as most
businesses have profiles on social networks on behalf of their businesses. Most online
orders in Kosovo are related to food products, so payments are made physically after
receiving the product, while to order a product (whatever) outside Kosovo, it cannot be
sent to Kosovo without paying it first, so this process is transformed in online shopping.
From what it was discussed, it can be noticed that online ordering is a process which is
not about e-commerce, but simply a trade where social networks are used such as
Facebook or Instagram, etc. [12] and upon arrival payment is made. Electronic payment
through the POS device (point of sales) [13] —[15] can also be included in this process.

1.1 Related research

This paper is based on research, but the literature used has been sufficient to show
the essence of why it was realized. Through the literature it was seen as important to
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show some things like for example that e-business and e-commerce are not the same,
and this has been done by Sweeney [6]. Then it was seen important to also show that e-
commerce is more complex than the name itself, so to clarify that it is divided into
partial and pure or complete e-commerce, and this can be seen from the group of authors
headed by [10]. From this literature of Turban (2015) [10] the difference between online
shopping and online orders can be seen for which this research is conducted.

Then from the statistics of Internet World Statistics (2021) it can be noticed that the
penetration of the Internet in Kosovo is extremely large, which has affected the
tremendous growth of online shopping, sales and orders in Kosovo. Several links have
also been used to show how some businesses use social media to enable customers to
place messages online (Facebook).

1.2 Purpose of study

We are living in a time where the use of the Internet also dictates the way of living,
operating, and doing business. The use of the internet for buying and selling online
started a long time ago, but in the period of the pandemic it was the only economic
sector in many countries of the world which has had growth. This sector has worked
quite well in many companies in Kosovo, where those who had sufficient knowledge
of e-commerce had quite large revenues. Even before the pandemic but even now many
trades online, but few of those who buy, sell or order can distinguish between online
shopping and online ordering. In general, there are also very few of them who know
how to distinguish between pure e-commerce and partial e-commerce. Hence, the
enormous increase of online shopping, sales and online orders is disproportionate to the
knowledge of the users of these services. Therefore, the purpose of this paper is to
validate through the questionnaire the hypothesis that, although most people are
directly or indirectly involved in online trading services, very few of them are
theoretically aware of what they are accomplishing.

2 Research methodology

2.1 Data collection tool

The research was conducted through a questionnaire designed specifically for this
issue, as the group of authors considered it very necessary to look at what online buyers
think and whether they can distinguish between online shopping and ordering. The
questionnaire was compiled based on the experience of the team, from the lectures held
at the faculty from the course "E - commerce" (master program) and another course
called "Electronic Business" (bachelor program), as well as based on extensive
discussions in various institutions and on social media. Before the questionnaire was
finalized, it was discussed and evaluated with experts and collaborators from the
Primorska University in Kopri Slovenia, the University of Applied Sciences in Ferizaj,
the University Fehmi Agani in Gjakova and the University Johannes Kepler of Linz in
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Austria. The questionnaire was prepared through the software, so that the data were
processed automatically.

2.2 Data collection procedure

In order to obtain accurate results that correspond to the purpose of the paper, the
created questionnaire is designed in four sections or with four levels of protection of
the results, so that the greatest possible filtering of records it is done. The first two
questions of the questionnaire are related to demographic factors, such as gender and
age, and the third question is related to whether or not the respondent’s work. After the
fourth question, the first filtering or selection is done, where those who declare that they
have no knowledge about online shopping and orders, do not proceed to the other
questions. The next filtering of participants occurs after the fifth question, where those
who declare that they do not distinguish online shopping and orders do not proceed
further. The last filtering of the participants in the survey occurs in the sixth question,
where those who state that the difference is not in the method of payment (which it
really is) then they cannot proceed to the last two questions. In the last question the
respondents had the opportunity to answer by choosing more than one option, while the
purpose of the eighth question was to get information on how much they understand
exactly what commerce is.

2.3 Participants

This research was conducted by the team of the Dean's Office of the Faculty of
Computer Science under the guidance of the author of the paper. The questionnaire was
answered by 89 respondents. The companies with which the faculty has cooperation
agreements have also provided great assistance in research. Everyone from the team is
first trained on the purpose of the survey so that participants can be filtered according
to the sections into which the questionnaire is divided. Many colleagues, students and
Internet users were also interviewed.

2.4  Analysis

All obtained results will be presented in tables (except the seventh question) with
numerical values but also with percentages and will be commented. The seventh
question will be presented graphically through the Excel program [16]-[18], and will
also be commented.

3 Results

The research conducted consists of a total of eight questions and the respondents
could chose more than one option in some of the questions. The questionnaire was
answered by 89 respondents, and it was considered that this number is more than
enough to gain valuable results in terms of knowledge that Internet users have about
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the difference between online shopping and online orders, and whether these or any of
those could be e - commerce.

The first two questions were of a demographic nature, while the first had to do with
the gender of the respondents. There were two options in the answer: Male or Female,
and out of 89 respondents surveyed, most were male, i.e., 66 or 74.2% while females
were 23 or 25.8%.

Table 1. Gender of the respondents

Question 1 Male Female
66 23
Gender
74.2 % 25.8%

The second question which was also of a demographic nature had to do with the age
of the respondents and out of the three questions asked the answers were as follows: 32
participants or 36% were aged under 30 years, aged 30 to 50 were 40 participants or
44.9% of the total, while over the age of 50 were 17 or 19.1%.

Table 2. Age of the respondents

Question 2 Under 30 years 30 to 50 years Over 50 years
32 40 17
Age
36 % 449 % 19.1 %

The results obtained from the first two questions prove that men are the most
frequent Internet users in Kosovo (the first question) and the age of the most frequent
users is between 30 and 50 years. These results are close to the statistics on Internet use
in Kosovo conducted by the Kosovo Agency of Statistics, 2020 [19].

In the third question which was whether the respondents work, the answers were as
follows: the majority of them answered with a positive answer Yes, i.e.,80 or §9.9% of
them, while 9 of them or 10.1% answered with a negative answer No. Results are
summarized in Table 3.

Table 3. Employment

Question 3 Yes No
80 10
Do you work?
89.9 % 10.1 %

Even from the answers to the third question it can be understood that the respondents
had good knowledge on how to use the Internet.

The fourth question was how much the respondents know about online shopping and
online orders, and their answers were as follows: 87 or 97.8% stated that they have
knowledge while 2 of them or 2.2% did not have knowledge. After this question, the
first selection or filtering of the participants was done, where those who declared that
they have no knowledge do not continue in the subsequent questions. This was done
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with the intention that if anyone has no knowledge about online shopping and online
orders, then there is no reason for them to respond as the results obtained would not be
credible. So, in the next question (fifth) 87 respondents will continue to participate.
Results are summarized in Table 4.

Table 4. Knowledge of online shopping and online ordering

Question 4 Yes No
Do you have knowledge about 87 2
online shopping and online
ordering? 97.8 % 22%

In the fifth question that had to do with the respondents' perceptions whether online
shopping differs from online orders, the answers were as follows: with Yes answered
64 respondents or 73.6%, with No 17 or 19.5% and 6 or 6.9% stated that they have no
idea about the issue addressed. Results are summarized in Table 5.

Table 5. Difference between online shopping and online orders

Question 5 Yes No I have no idea
Do you think online shopping 64 17 6
differs from online ordering? 73.6 % 19.5 % 6.9 %

After this question, the second selection or filtering of participants is conducted. In
the next question (sixth) the research will continue with the participation only those
who stated that they distinguish online shopping with online orders, i.e., a total of 64
respondents. This is done with the intention that if anyone does not have accurate
knowledge of this difference between these two kinds then the answers to the following
questions cannot be completed as the questions are interrelated so that to get the most
accurate result.

Where do you think online shopping and online orders differ, was the sixth question
and from which these answers were obtained: 37 or 57.8% said that they differ in the
method of payment, in their difference regarding transportation stated 8 or 12.5% and
other19 or 29.5%. After the answers to this question, the third and last filtering of the
respondents is done and in the following two questions continue those who said that
online shopping and orders differ from the method of payment (so that is correct), that
is, 37 respondents in total. Results are summarized in Table 6.

Table 6. Where is the difference between online shopping and orders?

Question 6 Payment method | Kind of transportation Other

Where do you think online 37 8 19
shopping differs from
online ordering?

57.8 % 12.5% 29.5%

The answers to this question lead us to the conclusion that, although there are regular
Internet and e-commerce users, not everyone understands what they are actually doing.
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So, in the seventh question 37 respondents continue to give answers, and who in the
question of which transactions you have used so far, have given these answers (have
had the opportunity to choose more than one option - graph):

Online shopping was used by 10 respondents or 27%.

Online orders were used by 13 respondents or 35.1 %

Both services were used by 18 respondents or 48.6%.

None of the services from the above mentioned was declared by only one person
who did not use them or 2.7%.

Question 7
Which transactions have you used until now
? 18

1

Online shopping Online Orders Both of them None

Fig. 1. Transactions used by respondents

The eighth question to which 37 respondents also continued to answer was, which
of the options can be called e-commerce: for the option online shopping were declared
21 respondents or 56.8%, for online orders 6 or 16.2%, for the first two options 9 or
24.3% while for neither of them 1 respondent nor 2.7%.

Table 7. Which of the following options can be called e - commerce?

. . . . The first two
Question 8 Online shopping | Online orders options None
Which of these options can be 21 6 9 1
called e - commerce? 56.8 % 16.2 % 243 % 2.79%

Analyzing the results from the last question, it can be said that a little more than half
of the remaining respondents or 56.8% really understand what e-commerce which is an
unsatisfactory number since the total number of initial respondents were 89, which
means that 21/89 = 23.6% have knowledge of e - commerce.
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4 Discussion

By analyzing the findings from the questionnaire some conclusions can be made
which in addition to confirming the hypotheses raised, are also consistent with some
data presented by the Kosovo Agency of Statistics [19]. Initially, it can be said that
most of the respondents were male and that the age of Internet users in Kosovo who
mostly use the Internet is 30 to 50 years. From this it can be assumed that at this age is
the highest number of employees and potentially also those who use the Internet for
any electronic transaction [20]-[22].

In addition to the above data, from the answers to the aforementioned questions it
can be concluded that although most say that there is a difference between online
shopping and online orders, still only 37 respondents out of 89 of the total number
answered exactly where the difference is, so 41.6% of the total which leads authors to
the conclusion that most do not know where to distinguish online shopping with online
orders.

In terms of perception of which of these can be e - commerce, this result was
obtained that 23.6% know what this is and based on this it can be concluded that less
than a quarter of users know what e — commerce really is. This result corroborates to
that of Arante [23] and Pineida [24].

5 Conclusion

Based on all of this it can be concluded that, although the penetration of the Internet
in Kosovo and its use is extremely high, still there is much room for improvement
regarding knowledge in the theoretical field of Internet services.

The next step in expanding this research is to establish contacts with researchers
from the region, so that the data obtained from this research can be compared with data
of other countries. From this comparison knowledge about the level of theoretical
education in the field of electronic business or € — commerce will be gained.

6 Recommendations

Looking at the data obtained from research and all the opportunities that the Internet
offers, i.e., doing business through it, then it is necessary that in pre-university
education curricula there are modules that affirm the theoretical aspects of the services
offered by the Internet. Also, the companies that provide such services are suggested to
name their services more specifically. Perhaps this is an issue that belongs only to
experts in the field, but looking at the knowledge, usage, penetration and skills of young
people for the Internet, it can be said that practical work should be combined with
theoretical learning. Social media as well as numerous television stations should
contribute to this regard.
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Abstract—The paper investigates the effectiveness of personal smartphones
and other mobile devices for learning English at the tertiary level during not
normal situation in Ukraine. The research methods included 1) general theoreti-
cal methods (analysis and synthesis); 2) empirical methods (quasi-experiment,
observation, interpretation); 3) methods of mathematical statistics (Pearson’s
criterion). The material of the research involved 80 students of the first year of
Yaroslav Mudryi National Law University (Kharkiv, Ukraine) during the spring
semester of 2021/2022 academic year. There were two samples: the experi-
mental group (N = 40) that learned the course of “Legal English” exclusively
through mobile devices and the control group (N = 40) that had only traditional
forms of learning. The results revealed that academic progress of the students of
the experimental group have improved by 15%, while achievements of the stu-
dents of the control group have deteriorated by 10%. The reliability of the re-
sults is confirmed by the methods of mathematical statistics (p-value = 0.25; the
significance level was chosen as 0.05). The conclusion is that mobile learning
technology, which is able to provide students with access to systematic online
training; platforms containing different textbooks and other local and remote
educational content; as well as various educational services may become a great
teaching and learning tool.

Keywords—mobile learning, university students, military conflict, learning
English

1 Introduction

Mobility is one of the main characteristics of modern society. Due to mobile tech-
nology people could continue communications, work, learning and solving a lot of
everyday problems during Coronavirus restrictions. And now mobility is developing
in all aspects of our life day by day. Educational sphere is not an exception. Today the
potential of telecommunications, information and mobile technologies for educational
purposes can hardly be overvalued. It is actively investigated by researchers [1]-[4]
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and is becoming stable global pedagogical practice. Utilising mobile teaching and
learning in addition to traditional forms and methods has already demonstrated in-
creasing students’ progress [5]. So, it is not surprising that new educational applica-
tions for mobile devices are constantly appearing [6]-[8].

Moreover, mobile teaching and learning have become an increasingly important
part of the educational process in recent years. If educators mostly considered it as a
complemented form of training before Coronavirus broke out, during quarantine
measures mobile learning was often equal to distance learning through ordinary com-
puters. That period enriched academic staff of Ukrainian Universities with the neces-
sary experience as well as effective methodology and prepared them for teaching
during the current conflict applying mobile learning technology, as in many cases
mobile devices (mostly personal smartphones) appeared to be the only teaching and
learning tools accessible for teachers and students from the zone of warfare.

Unfortunately, different hot spots appear in the world from time to time. What is
more, some countries remain at conflicts for a long time and their citizens cannot and
must not stop their living but have to continue its different spheres (including educa-
tion both secondary and higher) in such circumstances so, it is relevant to study the
role of mobile learning technology during military aggression when neither academic
staff nor students have access to traditional forms and methods of teaching and learn-
ing or to ordinary computers. Studying the effectiveness of utilising mobile learning
technology at the tertiary level during conflicts, which is proposed in the paper, may
shed some light on the problem as well as be not only interesting from scientific point
of view but also useful.

2 Literature review

2.1 Development of the phenomenon

As the study is focused on using mobile learning technology it seems appropriate
to clarify the meaning of the concept “mobile learning technology”, as well as to trace
the emergence and development of this phenomenon. So, under mobile learning tech-
nology researchers understand the use of mobile technology in the learning process
[9], [10]. It is widely used to provide distance education [11], [12] effectively com-
plements traditional learning and training [13].

The start of mobile learning technology may be traced from the beginning of the
millennium. Its concept is attributed to Keegan [14] who analysed a big amount of
global experience of applying mobile devices for learning and teaching. Kukulska-
Hulme and Traxler [15] created a handbook on mobile learning on the basis of the
best investigated cases of mobile learning at the tertiary level. Kaliisa and Picard [16]
reviewed the development of certain mobile learning methodology in Africa. Katsaris
and Vidakis [17] surveyed 42 manuscripts focusing on individualised styles of e-
learning to provide deliberated circumstances according to the needs and require-
ments of the students. The authors concluded that adaptive e-learning platforms for
the stated purposes are not only efficient but also can improve the content of the les-
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sons. Dahal et al. [18] touches upon the problems of developing teachers’ skills in
using ICT tools as well as qualitative engagement of students in distance learning.
According to the researchers, autonomy and engagement of students are even more
important than technology. Besides, the authors believe that distance teaching is not
only one of the teaching forms but a “transition from paper to the digital world” of
education.

In addition to numerous reviews there are several empirical studies. So, profes-
sional development of teachers in computer technology is also considered with appli-
cation of empirical approach by Lazarinis et al. [19]. Analysing digital activism in
students Aguayo et al. [20] found out that the students were less concentrated than in
the traditional classroom and the teachers had to teach them to process the infor-
mation. Some researchers studied motivation to use mobile learning and teaching
technology [21]-[23] and revealed a certain increase in the students’ interest in learn-
ing and a wish to develop innovative professional skills on the part of the teachers;
others surveyed the attitude of teachers and students toward mobile learning [24]-[26]
and found some distrust of the teachers as well as mostly positive attitude of the stu-
dents. Considering teachers’ opinions on distance education, Can and Bardakci [27]
note a number of negative aspects, namely: lack of interaction between the subjects of
the educational process, technological problems, and insufficient teaching content.
Teachers’ attitude to ICT in general in the context of the Greece programme “Further
Education of Educators in the Use and Development of ICT (Information and Com-
munication Technologies) in the educational process” was investigated by Kalogi-
annakis and Papadakis [28]. The findings can be described as some uncertainty of the
teachers according to the use of ICT in their teaching experience but strong desire to
develop their technological skills.

Theoretical papers on the problem have also been introduced into scientific circula-
tion. For instance, necessary requirements for applying mobile devices in the educa-
tional process were determined by Thomas et al. [29]. Among manuscripts on mobile
learning there are papers describing findings of academic staff from different coun-
tries [26], [30], [31], as well as results of asynchronous e-learning [32], [33].

However, all reviewed studies concern the use of mobile learning technology in
peaceful settings, which differs to some extent from utilising this technology in mili-
tary conflicts and which we tried to shield some light on.

2.2 Mobile learning technology in teaching English

As the research was conducted while teaching English as a foreign language and
was aimed at testing the effectiveness of the mentioned technology, it is significant to
focus on the papers related to the productivity of utilising mobile applications for
learning foreign languages. So, Zhang [34] examined the advantages of applying
different movies, short videos, animations, and others for teaching and learning Eng-
lish. Klimova [35] studied the impact of educational applications in smartphones on
students’ achievements in English vocabulary learning. Alwafi et al. [36] investigated
developing English speaking skills through social virtual reality mobile application.
All the researchers concluded that mobile learning technology is a useful complemen-
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tary method of teaching and learning foreign languages as it contributes positively to
the language learning, enhances students’ performance and encourages them.

However, among the papers devoted to mobile learning technology in teaching
English there have been no studies that would describe any aspects of application of
mobile learning in zones of military action.

Thus, the purpose of the paper is to examine the efficiency of utilising mobile
learning technology at the tertiary level during conflict.

The hypothesis of the authors is that mobile learning technology can be an effec-
tive learning tool compared to traditional training in the context of military actions,
despite the difficult conditions for living and learning and full absence of access to
classroom-based technologies as well as traditional forms of learning.

3 Methodology

3.1 Methods

In order to reach the stated purpose the following methods were used: 1) general
theoretical methods such as: analysis and synthesis of researches describing mobile
learning technology for understanding the essence of the notion and peculiarities of
mobile learning and teaching, following necessary requirements, applying the best
findings of pedagogical experience; 2) empirical methods such as: quasi-experiment,
observation, interpretation; 3) methods of mathematical statistics (Pearson’s criterion
(%), built into MS Excel. We chose the non-parametric y> Pearson’s criterion con-
sistency method to analyse the obtained data in two groups: experimental and control.
This method allows us to assess the significance of the differences between the actual
(observed in the experimental group) number of outcomes and the theoretical number
that we have in the control group under a fair null hypothesis. As a null hypothesis,
we accept the fact that there are no advantages during the conduct of various forms of
education in the conditions of conflict in the country. In this way, we are trying to
determine whether there are any advantages to the diversity of learning between cate-
gories (which we determine by evaluating the quality of the material learned), or the
proportions differ from one category to another. Because we are testing a simple hy-
pothesis and using asymptotically optimal clustering, the ¥*> Pearson consistency test
has a robustness advantage over other nonparametric consistency tests.

The reliability and the validity of the experimental data are ensured by the equiva-
lence of the selected groups in terms of number, age, and level of academic perfor-
mance (we took the performance results of the students, who participated in our ex-
periment, for the previous semester).

3.2 Participants

The research was conducted at the Yaroslav Mudryi National Law University
(Kharkiv, Ukraine) during the spring semester of 2021/2022 academic year. The study
involved 80 students of the first year who learned the course of “Legal English”.
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The experimental group (EG) consisted of 40 students who appeared inside the
zone of military conflict (Kharkiv). They were living in bomb shelters with more or
less stable electricity and Internet access and that is why those students could study
only with the help of their personal smartphones but did it systematically. Moreover,
mobile learning provided the academic staff with the ability to monitor real-time
learning, and consequently, find and eliminate students’ weaknesses and the students
with high content saturation and immediate feedback from the teachers.

The control group (CG) had 40 students from occupied territories, which practical-
ly appeared in isolation. Those students did not have Internet access and had to study
fully individually using only printed textbooks and exercise-books. Before the conflict
they managed to get information about which material should be learned and which
assignments and tests should be done during the semester and managed to pass photos
of their results through the people who found the possibility to move to free Ukrainian
territory and send those photos.

3.3 Instruments and research procedure

The research included three stages: preparatory, experimental and assessment.

At the preparatory stage the authors were sampling the members for the experi-
mental and control groups. From 436 first year students of Yaroslav Mudryi National
Law University (who were taught by the authors) the authors made up experimental
and control groups according to the following principles: 1) students’ results obtained
at the final test of the previous term (by choosing the students with approximately
similar results: equal number of members for experimental and control groups with
satisfactory, good and excellent language proficiency, according to the final test re-
sults); 2) learning opportunities connected with places where the students appeared in
the spring term when military aggression started (bomb shelters — for the experi-
mental group, whose participants used mobile learning technology as the only learn-
ing tool; and occupation — for the control group, in which the students could only
have printed textbooks and exercise-books and studied independently). So, we got
two equal samples: the experimental group N = 40 and the control group N = 40.
Each group included 12 students (30%) with satisfactory results after the first term, 16
students (40%) with good results and 12 students (30%) with excellent results. Thus,
the authors suppose that the members of both samples had approximately similar
language proficiency and level of motivation.

At the experimental stage during four months of the spring term the students of
both groups were learning the same program material, completing similar assignments
and at the end they had the same test. However, the students of the control group had
to work fully individually using only printed textbooks and exercise-books without
immediate feedback from the teachers. What is more, the authors are not sure that the
students were working systematically and paid enough attention to the material. The
students of the experimental group due to mobile learning technology had different
educational opportunities: 1) access to systematic video Conferencing used not only
as a learning tool improving the quality of learning, but also as a tool for working
together, for closing the gap between learners and teachers, for reducing psychologi-
cal stress caused by constant bombing; 2) access to the University’s portal “Educa-
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tional Electronic Information Complex” (EEIC) (https:/neik.nlu.edu.ua/moodle/),
which became a platform for off-line (asynchronous) education and contained e-
textbooks, exercise-books, various methodical kits created by the academic staff of
the department in order to help the students to develop different kinds of language
activity; 3) access to cloud educational services (Quizlet, Kahoot!, Quizizz, Vocabu-
lary etc.) where the teachers placed special lexical material for developing active
vocabulary; 4) access to translation services, other local and remote content for com-
pleting assignments and preparing for lessons. But those students did not have any
printed textbooks or exercise-books. Such a learning feature was unusual for the stu-
dents and at first, they complained about the inconvenience associated with the lack
of printed textbooks and exercise-books. Moreover, any traditional forms of education
were inaccessible to them.

At the assessment stage the authors’ hypothesis about effectiveness of mobile
learning technology was checked. For this purpose, at the end of the term students of
the experimental and control groups had to complete the same test. It is important that
the test contained only the material learned during the term and verified the level of
development of reading and comprehension skills and use of English skills. The re-
sults of the test in experimental and control groups were compared that allowed us to
prove the productivity of mobile learning technology as the only teaching and learn-
ing tool in the zone of conflict. Although the participants of the experiment completed
the same test the instruments for data gathering were different in the experimental and
the control groups. As the teachers could not provide the students from occupied
territories with a specially developed test for monitoring final results, the decision was
made to use one of the final tests for self-control, included into the textbook which
those students were applying for learning “Legal English” during the term. The teach-
ers got photos of the test in the manner described above. For the experimental group
that test was placed in Google Form.

4 Results

The results of the final test proposed to both experimental and control groups at the
end of the term are demonstrated in comparison with the students’ achievement be-
fore the beginning of the experiment (in number and per cent of students with satis-
factory, good and excellent academic performance) in Table 1.

Table 1. Comparison of the students’ results in the control and experimental groups at the
beginning and at the end of the experiment

CG* EG**
Results Before After Before After
N % N % N % N %
Satisfactory 12 30 14 35 12 30 9 22,5
Good 16 40 14 35 16 40 17 425
Excellent 12 30 12 30 12 30 14 35

* Control group
** Experimental group
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The analysis of data given in Table 1 reveals that in general the achievements of
the experimental group have improved by 15%. So, the students with satisfactory
language proficiency have managed to raise their level to good results (7.5%), the
students with good academic performance have succeeded in levelling up (2.5%),
consequently, the number of the students with excellent grades has increased (5%).

At the same time the results of the control group have deteriorated by 10%, name-
ly: the number of students with satisfactory results has increased from 30% at the end
of the first term to 35% at the end of the spring term; the number of students with
good results has decreased from 40% to 35%. The number of students with excellent
results remained stable. In our opinion, such decrease in the level of progress of stu-
dents may be explained by absence of immediate feedback from the teachers and
access to additional materials, translation services etc. Another reason may be not
very high motivation among students with satisfactory and good language proficiency
to work fully independently.

The comparative analysis of the students’ performance in the two groups of our
experiment participants is presented in the diagram (see Figure 1).

Comparison of students’ academic
performance in two groups

100
90
80
F0
[510]
50
40 ® Excellent
30 B Good
20
10 B Satisfactory

0

Before After Before = After

Ci* EG**
Fig. 1. Comparison diagram of students’ academic performance

As we see in Figure 1, there were no significant changes in performance in the con-
trol group, while in the experimental group we observe a decrease in the number of
students with satisfactory performance and an increase in the number of students with
Excellent and Good results.

We carried out a statistical test of the hypotheses regarding the pedagogical exper-
iment results using Pearson’s criterion (y>-criterion) and estimated the probability of
the obtained results. According to the proposed procedure, the null and alternative
hypotheses were formulated to test the identified differences in students’ achievement
based on mobile learning and traditional learning. The test results of the students of
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the two groups were ranked by performance levels into three categories “satisfactory,
good, and excellent” and entered a free Excel spread sheet. The null hypothesis was
defined as the absence of differences in the performance of students in both groups.
An alternative hypothesis is that the deviations in performance categories are beyond
random fluctuations, such discrepancies are statistically visible. To test this hypothe-
sis, we used Microsoft Excel, namely a function ¥ TEST. The significance level was
chosen as 0.05. According to the obtained calculation results, the observed value was
¥* = 2.76, and the critical value for 2 degrees of a freedom was ;(2(0,05;2) = 0.10, so,
we got that y? > X2(0,05;2)~ Also, the p-value was 0.25. Thus, p-value is greater than
0.05 and this testifies in favour of the existence of differences between frequencies.
Consequently, we reject the null hypothesis and accept the alternative hypothesis. It
means that the authors’ hypothesis was confirmed.

Thus, the mentioned signifies that mobile learning applied in the experimental
group was more efficient according to the students’ results during “Legal English”
than traditional learning, which was utilised in the control group. The obtained results
of our experiment do not contradict the research findings of Zhang [34], Klimova [35]
and Alwafi et al. [36], who investigated mobile learning technology is a complemen-
tary method of teaching and learning English.

5 Discussion and limitation

Numerous aspects of mobile learning (benefits of the technology, requirements of
its utilisation, motivation to use mobile learning, attitude of both teachers and students
towards the mentioned form of learning, findings of academic staff, etc.) were pro-
posed in recent papers.

The authors fully agree with the researchers who analysed the benefits of different
Apps for learning English [34], [36], [37]. Moreover, we have verified the evidence of
some apps efficacy for developing reading and comprehension skills and use of Eng-
lish skills. Being in alignment with the findings of Purnomo et al. [38] that due to
mobile learning educational space is not limited to university auditorium but shifted
into virtual form, the authors also have proved that study space may even appear in
very unsuitable and unnatural conditions like bomb shelters. Completely sharing the
opinions of the researchers [35], [36], [39] about the outcome of mobile learning
technology for words, idioms boosting and other language skills developing, we have
witnessed several supplementary possibilities provided by smartphones, which be-
came no less important during the conflict. They are associated with closing the gap
both inside academic groups and between academic staff and students when learners
feel the need to be with their teachers and group mates, there is a psychological need
to distract from the military action and that is mobile learning which helps in it. In
addition, we strongly support the research results of Golonka et al [40] about the effi-
ciency of using charts in teaching and learning foreign languages. What is more, the
authors’ experience has shown that during the conflict chats may sometimes become
the only means of communication between learners and teachers enhancing students’
productivity and interaction, motivating them and supporting psychologically as well
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as providing feedback in the educational process. What is more, we can assume that
online quizzes proposed as a primary learning tool by Mykytiuk et al. [1] result in the
higher achievements of the students as we also used them in our mobile learning and
teaching practice but unlike the stated authors, we considered them as an additional
tool in the study of the English language. It is necessary to note also that we fully
agree with Papadakis et al. [41] about the existence of a great number of mobile apps,
which are created for learning, but their educational potential is different and not
always sufficient. Although, the mentioned authors evaluated mobile apps for young
children development, we came to the similar conclusion having done our investiga-
tion.

The limitations of the research are associated with the fact that the experiment was
conducted based on the only University and the only academic subject. Moreover, the
number of members of the experiment was limited to 80. But it was extremely diffi-
cult to select students for the control and experimental groups, on the one hand, be-
cause of changing situation on the front and capturing new territories, on the other
hand, due to constant pressure of bombing, shelling, and missile attacks.

6 Conclusions

Thus, the study has examined the efficiency of utilising mobile learning technology
at the tertiary level during conflict and has proved that mobile learning technology is
effective not only as a complementary form of education but can be efficiently uti-
lised at the tertiary level as the only training technique in zones of conflict. Moreover,
mobile learning is a useful tool that provides psychological support to students in the
context of military actions as well as motivates them to enhance their productivity and
interaction. In addition, due to application of mobile learning technology teachers
could monitor real-time learning that is especially important during military action.
The experiment has shown that the students (the control group learning without appli-
cation of personal mobile devices) who did not have feedback from the teachers and
had to learn the subject completely independently could not improve their achieve-
ments. While academic performance of the students, who had the mentioned choice as
well as different educational opportunities offered by mobile learning, has increased.

Accordingly, mobile learning technology that is able to provide students with ac-
cess to systematic online training, platforms containing different textbooks and other
local and remote educational content, as well as various educational services may
become a great teaching and learning tool.
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