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Abstract

Context: Nowadays, developing computer skills is important for a student's success. Objective: Smart
classrooms bring new experiences for both students and teachers not only in this current context, by increasing
safety, data availability, teaching and learning optimized processes, and much more. Method: For improving the
transmit and receive process (TX and RX) performances of the educational experience, we propose a system
based on a Learning Management System (LMS) and the Internet of Things (1oT). Results: The results of this
concept can be perceived at a theoretical level for now. LMS and 10T offer high tech solutions for sustainable
and smart classrooms. The immediate result is the improvement of everyday activities and learning methods.
Conclusion: The aim of this paper is to describe the efficiency of the LMS and IoT infrastructure in restructuring
the traditional learning methods.
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1. INTRODUCTION

10T (Internet of Things) is a concept that has the potential to influence how we live and how
we work. Even though this is a complex concept, once this inconvenience is overcome, the implication
of our living and working experience gains new levels of optimization and sustainability. Recently, the
loT concept penetrated one of the most important domains of our society. This is the educational
sector. Recent studies show both the implications, importance, and benefits of this concept.
Implementing 10T in any domain can have a positive impact on cost saving, automation and control,
information and communication and most importantly increasing productivity [1-4]. Obviously, this
concept has also negative aspects as over dependency on technology, losing security on privacy, lesser
employment prospects, and complexity [5, 6]. To increase the functionality of 10T in the educational
system, concepts like LMS (Learning Management System) should be also applied. LMS is an e-
learning system that provides teachers and instructors a wide range of options from which they can
improve data transmission [7]. Learning Management System is an online application that can be used
to manage students learning activities [8].

The aim of this paper is to draw a comprehensive picture of a proposed concept that combines
loT with LMS. By applying this concept, both faculty and students can benefit by allowing more focus
on the primary tasks. This also implies less focusing on managing classroom workflow.

2. METHOD

Traditionally classrooms are designed to provide a face-to-face learning experience to students
group work. Even though in some cases laptops and handheld devices are used, the behind curtain
experience is produced in cyberspaces (Internet). Our society needs to move from the physical world
to smart spaces. We propose a concept that brings to life traditionally classrooms turning them into
smart classrooms. This can happen by integrating smart boards and walls, interactive projectors, new
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input and output devices, and sensors. The 10T concept is a layer based infrastructure (figure 1). The
main layers are: sensory layer, communication layer, and application layer.

The sensory layer is the lowest layer of the infrastructure. The main role of this layer is to
interact with the environment and users by collecting data and transferring it to the above layers [1, 9].
In a smart classroom, this layer contains various types of sensors and devices that increase the
functionality of the smart environment (Table 1).

Table 1. Sensor layer components

Device Sensor
Type Functionality Type Functionality
projector surveillance camera security
projection screen data transfer depth sensor crowd management
printer thermal imaging camera health management
electric curtains | environment management | temperature sensor .
- environment management
notebook . light sensor
data reception
smartphone accelerometer sensor disaster management
health gadget health management smoke and CO; sensor g

The second layer of the loT infrastructure is the communication layer. This layer can contain
as a main component a SBC (Single-Board Computer) or a microcontroller (for example Arduino). In
this case, a Raspberry Pi 4 Model B 4GB RAM was used (figure 2). This tiny desktop computer with
dual-display can be a network Al core, a robot brain, factory controller, a smart home hub, and much
more (figure 2) [10-12]. The role of a SBC is to support the 10T ecosystem. This component route the
data to all 1oT ecosystem layers [13, 14]. In figure 2 is presented the early stage of the experimental
system. This contains a Raspberry Pi 3 connected to a video projector, a temperature sensor, keyboard,
mouse, and to the Internet.

At the third layer lies the application layer. This area of the ecosystem provides service to
users. In this case, this layer provides data transfer, environment management, health management,
security, crowd management, disaster management, and much more. All these functionalities improve
the educational process.

Figure 1 contains a supplementary layer, a layer that does not belong directly to the
ecosystem, but which suggests the implications that the system may have on users. Direct beneficiaries
of this system through GUI (Graphical User Interface) are students, parents, faculty, administration,
and system developers.
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Fig. 1. The 10T layers
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Fig. 2. Raspberry Pi 4 Model B [15]

Fig. 3. Experimental system

The functionality of 10T in the educational system can be increased using concepts like LMS.
An LMS is a concept (a software application) that emerged from e-Learning. An LMS can be used for
documentation, tracking, reporting, administration, and automation of the educational process. This
concept was originally created to identify learning gaps and training, using analytical data and
reporting. Nowadays, LMSs contain intelligent algorithms. These components provide automated
recommendations for courses. The input data for this process is the user's skill profile plus the meta-
data from course materials [16-18].

117



ANNALS OF “DUNAREA DE JOS” UNIVERSITY OF GALATI — FASCICLE Il

The system that we proposed uses Microsoft Team capabilities. This application can be used
to develop professional course content. Using this application, academia, teachers, and instructors can
add any type of content to learning materials (slideshows, images, tables, text, links, interactive tests,
text formatting, etc.). In addition, course administrators can create multiple types of users (teachers,
students, visitors, and editors). These futures (figure 4) add more functionality to the educational
process by controlling which material a student can access and also by tracking studying progress.

A ek Seamless training =
' ﬁ “ ? consistency in training delivery + based on eligibility
01100
Evolved content =
- 10010 updated content + courses aligned to needs
00101

Accessibility =
anytime + anywhere + online

Reporting and analytics =
: | | reporting leaning and training + understanding learning

— T

requirements + analyse the feedback + taking

Fig. 4. LMS
3. RESULTS

The concept of 10T adds value to any organization. By connecting students, faculty, objects,
and the environment, it is possible to develop improvements that can only be beneficial. The benefits
of any organization are multiple. Academia and students can improve productivity. The 10T ecosystem
permit monitoring and controlling of different educational processes. By optimizing different
operations productivity and efficiency can be increased. Due to a large amount of information,
predictive analysis of students’ performance can be conducted. The available technologies allow
recurring patterns to be analyzed. Thus, the 10T ecosystem contributes to predictive analysis. This
information can be used even in educational process maintenance. Another benefit of the system is a
rapid response to disasters or environmental changes. The data coming from the sensory layer can be
monitored automatically in real time and remotely. This valuable data can be a strategic advantage.
Autonomous systems are more reliable because minimize or eliminate human errors. loT
complementarity with Al (Artificial Intelligence) minimizes human errors due to trivial or repetitive
tasks. The educational system is all about dialog. Thus 10T increases the ecosystem components
dialog. This capability provides opportunities to increase interaction.

The 10T is a valuable asset in upgrading the educational system to make decisions and
improve its performance.

An LMS can be an extraordinary tool to use not only in this current context. During the last
months, we have identified not only advantages but also disadvantages (table 2). In a synthetized form,
the advantages are: maintenance ability and adaptability, accessibility, reusability, durability, and
interoperability.
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Table 2. LMS advantages and disadvantages.

Advantages

supports various form of content: text, video, audio, etc.

the materials can be access anytime, from everywhere

based on attendance and online quizzes, the evaluation process is easier and fair
the course materials can be re-used

Disadvantages | courses can tend to be impersonal

teachers and students have to be willing to adapt to new

lack in the dialogue opportunities

4. CONCLUSIONS

Integrating both 10T and LMS will generate a revolution in the educational sector resulting in

high effectiveness and efficient teaching methodology.

We propose a system that combines the Internet of Things concept along with a Learning

Management system to generate a positive impact in cost saving, automation and control, information
and communication and most importantly increasing productivity. This system represents a strategic
advantage in any industry. But more in the educational process.

Face a promising future it is time to make the most of such technologies and transform the

education system.
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