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Abstract:Today's generations of students are growing up along with digital technologies and they find 

traditional ways of acquiring knowledge and classrooms without new technologies repulsive and uninteresting. 

Therefore, classrooms should be equipped to meet the needs of modern learning, such are the so-called smart 

classrooms. The aim of this paper is to propose a model of a smart classroom, which would be used both for 

classical teaching in the classroom, and for conducting online teaching, as well as combined teaching (one group 

of the students is to be taught in the classroom, and the other one simultaneously online )..  
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1. INTRODUCTION 

The biggest challenge for professors is how to convey knowledge to students as efficiently as 

possible and boost their creativity and innovation. Today's generations of students are growing up with 

digital technologies, so they find traditional ways of imparting knowledge and classrooms without new 

technologies uninviting and uninteresting. Therefore, classrooms should be equipped to meet the needs 

of modern learning, such are the so-called smart classrooms. 

Different definitions of a smart classroom can be found in the literature, Figure 1, and the authors of 

this paper have given their own definition of a smart classroom: "A smart classroom is a school 

classroom equipped with modern information and communication technologies, software with various 

multimedia teaching content, high-speed Internet and other equipment in order to ensure a pleasant 

environment and make learning easier, better quality, more dynamic and more interesting". 

 

Figure 1 - Example of a smart classroom [1] 
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The smart classroom enables interactive, creative and innovative learning and encourages students 

to think critically and collaborate in class. There are no space or time limitations for learning, but 

students can access teaching content wherever they are and whenever they want to study via various 

online teaching platforms. 

Smart classrooms contribute [2], [3]: 

 A more efficient knowledge and skill acquisition, because the amount of irrelevant 

information that students need to master is reduced. Students' attention is directed to 

relevant (important) information.  

 • More effective acquisition of knowledge and skills, because the knowledge that students 

acquire in a smart classroom is clearer and deeper than in a classic one. The abundance of 

multimedia teaching content contributes to students having a better insight into the 

material they are studying and getting more complete answers to the questions they have. 

The quality of the acquired knowledge is better and students more easily connect the 

acquired knowledge with the existing ones. Therefore, better results of students in exams 

are expected. 

 Adapting the environment to the student's' needs  and their learning habits. The 

presentation of teaching content through various multimedia forms (text, image, sound, 

animation, video) enables the presentation of teaching content in accordance with the 

different learning styles of students. 

 Higher motivation of students, because attention, self-confidence and satisfaction in 

learning increases. Multimedia content directly affects attention. A more effective 

acquisition of knowledge increases students' self-confidence. Optimum physical 

conditions for work, better and simpler communication with professors and other students 

and easy access to teaching contents have a favorable effect on the feeling of satisfaction.  

 Accelerated and facilitated exchange of ideas and information between professors and 

students, as well as between students, because a large number of online teaching 

platforms  which enable this, is available. 

2. PROPOSAL OF THE SMART CLASSROOM MODEL  

The aim of this paper is to propose a model of a smart classroom, which would be implemented, 

among other things, at the Higher Education Technical School of Professional Studies in Novi Sad. 

This classroom would be used both for conducting classical classes in the classroom, as well as for 

conducting online classes, as well as combined classes (one part of the students are to attend the 

classes in the classroom while others simultaneously online). It would also be used to conduct 

preparatory classes for taking the entrance exam. 

The smart classroom model proposed by the authors of this paper would be equipped with: 

 An automation system that would ensure optimal physical working conditions in the 

classroom (temperature, air humidity, lighting, air quality, noise and the like). 

 • A smart (interactive) board with appropriate software. 

 • Fast wired and wireless Internet, so that all students can simultaneously use different 

online teaching content. 

 • Video-conferencing equipment (cameras, microphones, speakers, headphones and the 

like.). 

 • Computers, tablets, graphic boards, picture 2. 

 • Projector and screen. 

 • The smart house model as a teaching tool. 

 • A 3D printer, which enables three-dimensional printing, which creates a product layer 

by layer and allowed students to turn digital elements into tangible objects. 

 • Face and speech recognition devices. 
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Figure 2 - Graphics board with your mouse and pen 

The interior of a smart classroom is envisaged as a pleasant environment, which, with its design, 

functionality and quality, would enable the implementation of modern teaching. Ergonomic furniture 

(chairs and benches) are comfortable, which would encourage student teamwork, communication and 

creativity. 

The automation system in the smart classroom would provide optimal physical working 

conditions in the smart classroom. According to the authors of this paper, the automation system in the 

smart classroom would consist of: 

 Temperature and humidity regulation system, which would maintain optimal temperature 

and humidity in the classroom. For the implementation of this system, appropriate sensors 

for measuring temperature and air humidity would be used, Figure 3, which would be 

connected to heating and air conditioning devices. 

 Carbon dioxide control system, which in the case of an increase in the concentration of 

carbon dioxide in the classroom above the permitted value, would include fans that would 

inject fresh air into the classroom, because a large amount of carbon dioxide reduces 

student productivity and increases fatigue. 

 Lighting control system, which would measure the lighting in the classroom and based on 

that control the intensity of the artificial light, which would also contribute to the 

improvement of energy efficiency. 

 Systems for measuring the level of electromagnetic radiation, which is needed due to the 

large number of electrical devices emitting electromagnetic radiation.   
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Figure 3 - Temperature and humidity sensor 

A smart board, Figure 4, would make teaching interactive, multimedia, dynamic and interesting. It 

would enable the use of documents from different programs, marking, enlarging the text, highlighting 

with the "spotlight" function, saving all the changes made during the lecture or keeping the 

presentation in its original form. On the smart board, you could write, draw, underline, circle, etc. 

using special pens or your finger, and you could also arrange elements on the board.By using a smart 

board, professors instantly share teaching the teaching content with their students, which is important 

for online teachin.  

 

Figure 4 - A smart board that can be written on by hand 

Video conferencing equipment would consist of cameras, microphones, speakers and headphones. 

The cameras would be used to record and conduct online classes by exchanging video and audio 

content. Also, cameras would be used for automatic detection of the number of people present in the 

classroom, recognition of students' faces and speech, etc. The professor would use an external 

microphone (the so-called "bug") to deliver the lecture over the loudspeaker. A certain number of 

microphones would be used to record classroom noise levels, which could be used to signal to the 

lecturers that students are less attentive during lectures. The headphones are to be used by students for 

individual viewing of audio and video content on the computer. 

The smart classroom are equipped with a smart house model as a teaching tool, Figure 5, which 

was done at the Higher Education Technical School of Professional Studies in Novi Sad, with an aim 

of increasing the interest and motivation of students to develop smart environments in the field of the 

internet of intelligent devices [4]-[6 ]. The model consists of sensors, actuators, microcontrollers that 

enable maintaining optimal values of environmental parameters. 

 

Figure 5 - Smart house model as a teaching tool 

3. PLATFORMS FOR ON LINE TEACHING  

In addition to hardware, a smart classroom would also be equipped with appropriate teaching 

software. There are several software tools that could be used in smart classrooms, the application of 

which would make teaching more effective. Different platforms for online teaching can be used, for 

instance: Zoom (Figure 6), Google Meet, Microsoft Times, Google Classroom, Moodle, and the like. 

These platforms enable students to learn free from space and time limitations, use multimedia content, 
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adapt content to the learning style, monitor student progress, improve the digital learning process, etc. 

The platforms allow students to access interactive teaching content, tests, chat consultations with 

professors, etc. from any location and at any time.  

 

Figure 6 - Detail of online classes via Zoom 

Professors could easily give assignments, manage students' attendance as well as their 

achievements individually, while, on the other hand, students could more easily organize their duties, 

do assignments and forward them to teachers. Professors could create interactive teaching content, run 

knowledge quizzes, conduct tests, surveys and monitor student achievement. Also, they could gain 

instant insight (in real time) whether students understood the lecture by creating and running quizzes, 

tests or surveys. Games could be used as a teaching method, especially video-games, because they 

encourage the development of creative and critical thinking abilities in students, coping with complex 

situations, etc. Communication between professors and students would be facilitated, because 

professors on their computers could easily see what students are doing on their devices or, if 

necessary, they could share the contents of their screen with them [7], [8]. 

4. CONCLUSION 

Implementation of the proposed model of a smart classroom for the performance of both 

ordinary/offline classes in the classroom and online classes, as well as combined classes, would 

contribute to making classes more interesting, dynamic and of higher quality. Teaching would be freed 

from time and space limitations meaning that students would be able to access various multimedia 

teaching content at any time and from any place through various platforms for online teaching, 

provided they have the Internet access. Also, these platforms enable tutorials with professors, as well 

as mutual exchange of information among students. 

 In the later phase of the realization of the model, the smart classroom is to be equipped with 

face and speech recognition devices as well, which would allow professors to automatically monitor 

the attendance of students in classes and to know when conducting online classes whether a student is 

following the class or someone else is doing it for him or her. accessed the platform through his 

account. Also, during the lecture, professors could ask short and easy questions (eg via Google 

Classroom or the Moodle platform) to check whether students are attending the lecture. The results of 

the answers to those questions would be collected and at the end of the semester, the system would 
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output the final results, which could be automatically converted into appropriate points for pre-exam 

points (activities during lectures) that would be automatically entered into the information system for 

each student. Also, the speech and face recognition system could keep records of students' attendance 

at classes, which at the end of the semester could also be converted into appropriate points for pre-

exam duties (lecture attendance) that are also automatically enter into the information system for each 

student. 
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