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Abstract. Currently Indonesia is in the industrial era 4.0 which allows all non-computer objects to be connected to the internet. The
development of industry 4.0 has penetrated the world of education. 10Ts that support the learning process in class include smart presents,
room temperature settings, automatic light settings, interactive whiteboards, study desks and loT chairs. East Nusa Tenggara is one of
the provinces in Indonesia which has several private universities, of course it is necessary to know the extent of the application of IoT’s
which supports the learning process in the classroom. This type of research is quantitative descriptive using statistical descriptive analy-
sis methods to determine the application of 10T in the process of learning activities in the classroom. The population in this study were
all private universities scattered throughout the East Nusa Tenggara region. The criteria for the sample were private universities that
were accredited B which were scattered in the East Nusa Tenggara region, as well as the office holders. The results of the study show
that there are 3 categories of using loT applications on private campuses in East Nusa Tenggara, namely high, medium and low catego-
ries. The results of this study will be a benchmark for the Ministry of Education to assess the most popular and frequently used loT
applications by users in all private campuses in East Nusa Tenggara and become a form of special attention to increase skills and aware-
ness in the use of 10T applications as an awareness of change. 4.0 in education.
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INTRODUCTION tion of networked systems of technology, the envi-
ronment and sociopolitical systems (Gleason, 2018).
The Industrial Revolution 4.0 challenge in using (Auliya & Suminar, 2016), mention one of the

the Internet and popular automation robots world-  goals of national education is to develop the potential
wide is impacting the social, political, economic, and  of students to become independent human beings
educational demands of the evolving global land-  (Law Number 20 of 2003). So that Educational out-
scape (Bugallo and Kelly, 2017). Opinions are divid-  puts and outcomes are now the most important part
ed on the use of terms of revolution or evolution  of educational institutions (Mulyadi et al., 2020).
(Stancioiu, 2017). 10T is in the early stages and The influence of technology can be seen in many
a few applications are currently developed based aspects of education from student engagement in
on it (Abbasy et al, 2017). ‘“‘Anytime, anywhere, learning and content creation to helping teachers
anymedia” has been for a longtime the vision push-  provide personalized content and improving student
ing forward the advances in communication technol-  outcomes. 10T can help institutions to improve the
ogies (Atzori et al., 2010). guality of teaching and learning by providing a richer
loT traversed the world to a new paradigm of learning experience and real-time actionable insight
having daily-used objects connected to the internet  into students’ Performance (Movahed & Bagheri,
(Montalbo & Enriquez, 2020). Internet of Things  2017). According to (Pervez, 2018), the Internet of
(loT) is the concept of connecting the physical  Things (1oT) era without any doubt, is equipped with
devices, buildings, and other items embedded ubiquitous computing & networks of interconnected
with electronics, software, sensors, actuators, to the  and Internet-enabled objects.
network which enable these objects to collect, The loT progress already shows a positive influ-
exchange, and analyse the data (Lim et al, 2017). ence on education, moving classrooms from tradi-
The impacts of the emerging 4IR technology in  tional to smart and interactive (Maksimovi¢, 2017).
economic and environmental terms alone will require  Smart classrooms are actually interconnected devices
a drastic reconsideration of the curriculum within  (Gonda et al, 2020). (Gul, S, et al., 2020), explain
higher education to enable students both to compre-  smart classrooms concept means an intellectual envi-
hend the individual technologies in detail and to be  ronment equipped with advanced learning aids based
able to thoughtfully analyze and predict the evolu-  on latest technology or smart things. These smart
things can be cameras, microphones and many other
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sensors, which can be used to measure student satis-
faction regarding learning or many other related
things.

Some of the commonly used 10T devices in the
classroom include Interactive Whiteboards, Tablets
and Mobile devices, 3-D Printers, eBooks, Student
ID Cards, Temperature Sensors, Security Cameras
and Video, Room Temperature Sensors, Electric
Lighting and Maintenance, Smart HVAC systems,
Attendance Tracking Systems, and Wireless door
locks. Use of 10T in a classroom may help to provide
a better learning and teaching environment. Because
learning media is an important part when teachers
organize a learning activities (Hazizah & Ismaniar,
2020). Focus of this research is the loT application
that is used to support teaching and learning activi-
ties in the classroom as follow.

Microcontroller Development Boards. In (Bugal-
lo, and Kelly, 2017), explain that the attitude of mi-
crocontroller users for teachers of Design and Tech-
nology, by using microcontrollers in teaching can
improve teacher achievement in teaching and learn-
ing so that students can design various smart elec-
tronics technology projects based on creative and
innovative microcontrollers in practical classrooms.

Security Cameras and Video Conferencing. In
(Bélint, 2021), The administration before and during
lectures is a necessary, albeit an encumbering task. It
includes the register of attendance considering stu-
dents and lectures. This task can be automated by
security cameras. During the practical realization of
this system, security cameras were implemented
featuring the following functions: Facial detection,
Facial recognition, Headcount, Black and whitelist,
and Deep learning.

Electronic Whiteboards. Electronic whiteboards
(EWs), sometimes referred to as interactive white-
boards or SMART Boards (Sobel-lojeski, 2010). An
interactive whiteboard is a presentation device that
interfaces with a computer and data projector, creat-
ing a large computer image displayed on its surface.
The user may access and manipulate computer appli-
cations directly from the interactive whiteboard and
take notes using virtual whiteboard software that is a
part of the technology (Basilicato, 2005). In Health
department, electronic whiteboards (EWSs) are large
electronic wall-mounted screens that display patient-
specific information and/or information about the
status of tasks related to the care of individual pa-
tients, making this information available to staff at a
glance, and often replacing traditional dry-erase
whiteboards (Gjeere & Lillebo, 2014).

Radio Frequency Identification Connect with
Student ID Card. Internet of Things (loT) is defined
as The Radio Frequency ldentification (RFID), infra-
red sensors, global positioning systems, laser scan-

74

ners and other information sensing device, according
to the agreed protocol, to any article connected to the
Internet up to information exchange and communica-
tion, in order to achieve intelligent, identify, locate,
track, monitor and manage a network (Sun, 2012). A
common application of 10T in the healthcare is the
use of wearable technology. Smartwatches and fit-
ness bands are the most common use case examples
of these wearable devices.

A study (Takpor & Atayero, 2015), shows how
RFID technology is used to implement an eHealth
solution to monitor students at risk of high blood
pressure through the use of wearable devices. The
system takes into consideration different students’
health information such as their medical history,
prescriptions, Electrocardiography (ECG) results,
blood pressure and other vital signs by 10T Technol-
ogy. RFID will take auto attendance for all the stu-
dents entered in the class which will remove the time
loss of the professor. On the other hand, Face
Recognition will verify the student which will re-
move the proxy attendance (Patel & Dr. Priya,
2014).

Automatic Lighting System. Lighting is a very
important element in educational facilities especially
in classrooms (Hui et al, 2008). In (Montalbo & En-
riquez, 2020), author presents develop an IoT based
controller device with a cloud-based system to
switch, manage, and monitor the lights of university
classrooms. The project output shall aid the problem
in the operation of lights from unnecessary energy
consumption to save energy. The developed applica-
tions not only serve as a controller but a management
system to set appropriate schedules for class hours, a
monitoring system that indicates the length of usage
and the total amount of energy consumed from
lights. The management can set class schedules to
allow the room to operate the lights on a given peri-
od if there are occupants in the room. Failure to oc-
cupy the room even with a set schedule, the lights
will not turn ON, thus reducing excess energy con-
sumption. Furthermore, lights can still be controlled
over a separate remote network through the applica-
tions even beyond the given schedule.

In (Suresh, 2016), the author presents developed
Automatic lighting and control using Arduino for the
efficient use of energy in classroom conditions
where we have divided the classroom intro grids.
The system developed will control lighting in a par-
ticular area of the classroom based on the presence of
humans using relay control compared to the one
placed in the ceiling which would switch on or off
based on presence of humans in the room irrespec-
tive of position. In addition to relay control, we have
also provided mobility and remote command execu-
tion to the system using Android mobile App via
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Bluetooth to control lighting based on voice com-
mand.

In (Liang et al., 2013), intelligence and energy
saving for university classroom lighting, energy sav-
ing lighting control system in university classroom
based on wireless sensor network is designed, in-
cluding design of sensor node and sink, as well as
corresponding development of control program and
upper-computer software. The system sets single-
chip Ameg16 as control center, realizes communica-
tion between nodes via nRF24L01 wireless trans-
ceiver mod- ule, and realizes communication be-
tween sink and upper computer via w5100 wireless
internet module. It perceives illumination intensity
via photoconductor, detects the human body position
via infrared pyroelectric sensor, and places the sen-
sor node on the lamp, so the light can be controlled
according to position of human body and current
illumination intensity, which can realize energy sav-
ing to a large extent on condition that lighting re-
quirement is satisfied. The sys- tem has low cost, and
there is no need to change the original lighting cir-
cuit. The light can be turned off by hand, and when
multi-media is used for the class, the light can keep
off even if it is dim. In addition, this system has the
function of automatic.

Additive Manufacturing Devices to create 3D ob-
jects. The fourth industrial revolution, namely Indus-
try 4.0, is the recent movement on intelligent auto-
mation technology. In the age of Industry 4.0, all
these sectors will probably use AM with further im-
provements on quality of produced parts (Melik et al,
2017). According to (Schelly et al, 2015), in this
paper they investigate the potential of open-source
(OS) 3-D printers based on OS design designed to
bring OS3DP technologies into the classroom. The
result of this research is 3-D printing technologies
based on open-source design have transformative
potential in an educational realm. Teachers described
how their understandings of these newly emerging
technologies evolved via workshop participation, as
they learned about their environmental, economic,
and social impacts. They also described the sense of
empowerment resulting from the experience of mak-
ing something, in turning a pile of parts into an oper-
able printer and then an abstract design into an actual
object. The teachers discussed this transformative
potential as an important consequence of getting
OS3DP in the classroom, as students themselves may
be able to experience a transformation that allows
them to see themselves as active creators, makers of
objects and their own educational experiences.

Smart HVAC Systems. One of the important as-
pects that supports learning in the classroom is the
proper setting of room temperature. Smart HVAC
(Heating, Ventilation and Air Conditioning), electric
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lightning, temperature sensors, attendance tracking
or wireless door locks save teachers’ precious time,
making teachers free from classroom procedures, and
help them to spend more time to organize and pre-
sent learning materials (Maksimovi¢, 2017).

The efficient management of Heating Ventilation
and Air Conditioning (HVAC) systems in smart
buildings is one of the main applications of the In-
ternet of Things (loT) paradigm (Carli et al., 2020).
In (Carli et al,2020), this research develops loT
based architecture, the sensing, control, and actuating
subsystems are all connected to the Internet, and a
remote interface with the HVAC control system is
guaranteed to end-users. In particular, sensors and
actuators communicate with a remote database server
and a control unit, which provides the control actions
to be actuated in the HVAC system; users can set
remotely the control mode and related set-points of
the system; while comfort and environmental indices
are transferred via the Internet and displayed on the
end-users’ interface. The proposed IoT based control
architecture is implemented and tested in a campus
building at the Polytechnic of Bari (Italy) in a proof
of concept perspective.

Attendance Tracking System. Internet of Things
(1oT) is the concept of connecting the physical de-
vices, buildings, and other items embedded with
electronics, software, sensors, actuators, to the net-
work which enable these objects to collect, ex-
change, and analyse the data (Lim et al., 2017). In
(Lim et al., 2017), the author presents a concept of
applying 10T technology, the connected camera in-
corporated with the computer vision technologies
and machine learning algorithms to automate the
classroom monitoring task using three important
analysis modules which are face recognition, motion
analysis, and behavior understanding modules.

In (Patel & Dr. Priya, 2014), present an analysis
of different technologies which are used for attend-
ance making system included are Computerized At-
tendance System, Bluetooth Based Attendance Sys-
tem, NFC based Attendance System, Fingerprint
based Attendance System, Iris Based Attendance
System, Face Recognition based Attendance System,
Mobile Based Attendance System, and RFID based
Attendance System. RFID will take auto attendance
for all the students entered in the class which will
remove the time loss of the professor. On the other
hand Face Recognition will verify the student which
will remove the proxy attendance and eBook, and
Mobile phones, iPADs, Laptops and Tablets.

This research aim is to analyze the application of
10T in the process of learning activities in the class-
room. This research is expected to provide benefits
for many parties. The parties who can benefit from
this research are: 1). The results of this study can be
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used as a reference for stakeholders in the world of
education, especially the ministry of education so
that it can be a reference for increasing the using loT
in the learning process in the classroom in a campus
environment in East Nusa Tenggara. 2). To identify
the most popular 10T applications used by all private
campuses in East Nusa Tenggara in the process of
classroom learning activities.

METHODS

This type of research is survey research. Survey
research is research conducted on a large population
and the data used is obtained from a portion of the
population (sample) to determine relative events,
distributions and relationships between variables.
This research was conducted in all Accredited Pri-
vate Universities spread across East Nusa Tenggara.

The data used in this study is primary data. Pri-
mary data is data obtained by direct field surveys
using all original data collection methods. Primary
data in this study were collected through the distribu-
tion of questionnaires. Respondents who became the
research sample were given several questions related
to the research variables by choosing one of the an-
swers that had been provided. The questionnaire in
this study was adopted from previous research con-
ducted by (Motyl et al., 2017), (Gul et al., 2017), and
(Pervez, 2018).

The questionnaires in this study were divided into
two groups. The first part is a questionnaire regard-
ing the demographic characteristics of the Respond-
ents, and the second part is a research questionnaire
regarding the use of the 10T which consists of;

1) Do you use applications based on microcon-
troller development boards ( applications that ena-
ble students and lecturers to connect) in the learning
process in the classroom?

2) Do you use security cameras and video confer-
encing? (Security cameras and video conferencing)
in the learning process in class?

3) Do you use Electronic white boards in the
learning process in class?

4) Do you use Mabile phones, iPads, Laptops and
Tablets in the learning process in class?

5) Do you use Radio Frequency ldentification
which is connected to the student card in the learning
process in class?

6) Do you use the automatic light system in the
learning process in the classroom?

7) Do you use Additive Manufacturing Devices to
create 3D objects in the classroom learning process?

8) Is the lecture room equipped with Smart
HVAC systems (Heating, Ventilation, and Air Con-
dition)?

9) Does the learning process use the Attendance
tracking system?

10) Is the learning process using eBooks?

Measurement in research consists of assigning
points to empirical events according to certain rules.
Data measurement scale in this study uses a nominal
scale.

Instrument testing is needed to determine whether
the measuring instrument used in the study is feasi-
ble to use. Validity test was carried out using the
product moment correlation technique and reliability
testing was carried out using the Cronbach Alpha
technique.

Validity Test

Validity test (suitability) is used to determine the
level of suitability of the questionnaire instrument
used in data collection. This validity test is carried
out to find out whether the items presented in the
guestionnaire are really able to reveal with certainty
what will be studied. A valid instrument can measure
something exactly what it wants to measure. The
guestion item is said to be valid if the value of r
count > r table. The value of the r table for 55 data is
0.266. The results of the analysis show that the r-
count value of all questions is more than 0.266 so
that it can be concluded that all research questions
are

Table 1. Validity Test

Corrected Item—
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Items Total Corr Description
elation Teble>

Iteml 0,411 0,266 Valid
Item?2 0,339 0,266 Valid
Item3 0.471 0,266 Valid
Item4 0,302 0,266 Valid
Item5 0,579 0,266 Valid
Item6 0,556 0,266 Valid
Item7 0,279 0,266 Valid
Item8 0,470 0,266 Valid
Item9 0,308 0,266 Valid
Item10 0,297 0,266 Valid
Reliability Test

Instrument reliability test is the fidelity or accura-
cy of the measuring instrument. Reliability tests are
carried out to determine the consistency and accura-
cy of measurements, if measurements are made on
the same object repeatedly with the same instrument.

Table 2. Reliability Test
Cronbach’s Alpha N of Item
732 10
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An instrument is declared reliable or reliable if it
has a Cronbach's Alpha value> 0.6. The test results
obtained a Cronbach's Alpha value of 0.732. The
results showed that the value of Cronbach's Alpha all
variables> 0.6 so it can be concluded that all items
are reliable.

Descriptive statistic

Descriptive statistics is a statistical analysis that
provides a general description of the characteristics
of each research variable seen from the average
(mean), maximum, and minimum values.

RESULTS AND DISCUSSION

The Internet of Things (IoT) is the network of
physical objects—devices, instruments, vehicles,
buildings and other items embedded with electronics,
circuits ,software, sensors and network connectivity
that enables these objects to collect and exchange
data (Khan, 2019). One of the ioT concepts is smart
classrooms. The concept of smart classrooms has
been explained by (Xie et al.,2001), the smart
classrooms, just like many other similar Intelligent
Environments, is an assembly of many different
kinds of hardware and software modules such as
projectors, cameras, sensors, face recognition
module, speech recognition module and eye gaze
recognition module.

Based on the results of research using
guestionnaires and statistical tests on 55 samples are
the Frequency Table.

Table 3. Is the educational institution accredited?

Table 6. Do you use a Tablet?

Valid
Percent

Cumulative

Frequency Percent Percent

Valid No
Yes
Total

47
8
55

85,5
14,5
100,0

85,5
14,5
100,0

85,5
100,0

Table 7. Do you use a Computer?

Valid
Percent

Cumulative

Frequency Percent Percent

Valid No
Yes
Total

39 70,9
16 29,1
55 100,0

70,9
29,1
100,0

70,9
100,0

Table 8. Descriptive Statistic

Dev.

N std.

Questions Min  Max MEAN

Do you use applications based 55 ,60 494
on microcontroller development
boards (applications that enable
students and lecturers to con-
nect) in the learning process in
class?

Do you use security cameras
and video conferencing? (Secu-
rity cameras and video confer-
encing) in the learning process
in class?

Do you use whiteboards or
Electronic white boards in the
learning process in class?

Do you use Mobile phones,
iPads, Laptops and Tablets in
the learning process in class?
Do you use Radio Frequency
Identification which is connect-
ed to student cards in the learn-
ing process in class?

Do you use the automatic light
system in the learning process in
class?

Do you use Additive Manufac-
turing Devices to create 3D
objects in the classroom learn-
ing process?

Is the lecture room equipped
with Smart HVAC systems
(Heating, Ventilation, and Air
Condition)?

Does the learning process use
(Attendance tracking system?

Is the learning process using
eBooks?

55 ,65 ,480

55 ,430

55 373

55 ,356

55 ,336

55 ,290

55 ,498

55 ,494

71 ,458

Valid Frequency Percent Valid Percent Cl:jmulatwe
ercent
A 3 55 55 5,5
B 52 94,5 94,5 100,0
Total 55 100,0 100,0
Table 4. How long have you been?
. Valid Cumulative
Valid Frequency Percent Percent Percent
1 Year 8 145 145 145
>2 years 14 255 25,5 40,0
>3 years 8 145 145 54,5
>4 years 25 45,5 45,5 100,0
Total 55 100,0 100,0
Table 5. Do you use a Laptop?
Frequency  Percent Valid Cumulative
g y Percent Percent
Valid No 2 3,6 3,6 3,6
Yes 53 96,4 96,4 100,0
Total 55 100,0 100,0

77

Based on the results from table 3 shows that
many universities have accreditation A are 3 univer-
sities and have B accreditation are 52 universities.

The division of intervals is divided into 3 catego-
ries, namely low, medium, and high. The class inter-
val division formula is as follows: highest answer
score — lowest answer score/category division = 10 —
0/3=0,33.

Note: class intervals can be divided into 2 catego-
ries, for example low and high, 3 categories, namely
low, medium and high, or 5 categories, namely very
low, low, medium, high and very high.
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Based on the calculation of the class interval divi-
sion, the following is the division of the interval for
each category as shown in table 9.

Table 9. Class Interval

Mean Description
0,00-3,33 Low
3,34-6,66 Medium
6,67 — 10,00 High

Question 1 (Do you use applications based on
Microcontroller development boards (applications
that enable students and lecturers to connect) in the
learning process in class?) Based on the results of the
analysis, it is known that the minimum value is 0.60.
The mean value of 0.60 based on the division of
class intervals is included in the medium category.

Question 2 (Do you use security cameras and
video conferencing? (Security cameras and video
conferencing) in the learning process in class?)
Based on the results of the analysis, it is known that
the minimum value is 0.65. The mean value of 0.65
based on the division of class intervals is included in
the medium category.

Question 3 (Do you use whiteboards or Electron-
ic white boards in the learning process in class?)
Based on the results of the analysis, it is known that
the minimum values are 0.35. The mean value of
0.35 based on the division of class intervals is in-
cluded in the medium category.

Question 4 (Do you use Mobile phones, iPads,
Laptops and Tablets in the learning process in class?)
Based on the results of the analysis, it is known that
the minimum value is 0.84. The mean value of 0.84
based on the division of class intervals is included in
the high category.

Question 5 (Do you use Radio Frequency ldenti-
fication which is connected to student cards in the
learning process in class?) Based on the results of the
analysis, it is known that the minimum value is 0.15.
The mean value of 0.15 based on the division of
class intervals is included in the low category.

Question 6 (Do you use the automatic light sys-
tem in the learning process in class?) Based on the
results of the analysis, it is known that the minimum
value is 0.13. The mean value of 0.13 based on the
division of class intervals is included in the low cat-

egory.

Question 7 (Do you use Additive Manufacturing
Devices to create 3D objects in the classroom learn-
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ing process?) Based on the results of the analysis, it
is known that the minimum values are 0.09. The
mean value of 0.09 based on the division of class
intervals is included in the low category.

Question 8 (Is the lecture room equipped with
Smart HVAC systems (Heating, Ventilation, and Air
Condition)?) Based on the results of the analysis, it is
known that the minimum value is 0.42. The mean
value of 0.42 based on the division of class intervals
is included in the medium category.

Question 9 (Does the learning process use (At-
tendance tracking system?) Based on the results of
the analysis, it is known that the minimum value is
0.40. The mean value of 0.40 based on the division
of class intervals is included in the medium category.

Question 10 (Is the learning process using
eBooks?) Based on the results of the analysis, it is
known that the minimum value is 0.71. The mean
value of 0.71 based on the division of class intervals
is included in the high category.

CONCLUSION

Based on the study, this paper gives recommenda-
tion are: (1) for all officers in private campus envi-
ronments in East Nusa Tenggara can increase the
capability and expertise of educators in using loT
applications through seminars, training, or courses
related to improving technology ability to use. (2)
the focus that the government expects in this case is
the ministry of education and the ministry of tech-
nology and information in responding to the need for
knowledge and facilities that are able to support the
ability of educators in all private campuses in East
Nusa Tenggara. loT will allow for better operational
efficiency in all learning environments. loT can
support classroom instruction by improving learn-

ing setting, enhance learning resources, improve
methods and techniques of learning, raise
management

REFERENCES

Abbasy, M. B., & Quesada, E. V. (2017). Predictable
influence of 10T (Internet of Things) in the higher
education. International Journal of Information
and Education Technology, 7(12), 914-920.

Atzoria, L. leraAuthor Vitae, G. Morabito “The In-
ternet of Things: A survey”.
https://doi.org/10.1016/j.comnet.2010.05.010

Auliya, F., & Suminar, T. (2016). Strategi Pembela-
jaran Yang Dapat Mengembangkan Kemandirian
Belajar Di Komunitas Belajar Qaryah Thayyibah.


https://doi.org/10.1016/j.comnet.2010.05.010

Maria Florentina Rumba et al. / Journal of Nonformal Education 8 (1) (2022): 73-80

Journal of Nonformal Education and Community
Empowerment, 5(1), 10-15.

Balint, K. (2021). Possibilities for the utilization of
an automatized, electronic blockchain-based, stu-
dents’ attendance register, using a universities’
modern security cameras. Acta Polytechnica
Hungarica, 18(2), 127-142.

Bugallo, M. F., & Kelly, A. M. (2017). Engineering
outreach: Yesterday, today, and tomorrow [SP
Education]. IEEE Signal Processing Maga-
zine, 34(3), 69-100.

Banica, L., Burtescu, E., & Enescu, F. (2017). The
impact of internet-of-things in higher educa-
tion. Scientific Bulletin-Economic Scienc-
es, 16(1), 53-59.

Basilica to, A. N. (2005). Interactive whiteboards:
Assistive  technology  for  every  class-
room. Today's School, 5(5), 44-45.

Dilberoglu, U. M., Gharehpapagh, B., Yaman, U., &
Dolen, M. (2017). The role of additive manufac-
turing in the era of industry 4.0. Procedia Manu-
facturing, 11, 545-554.

Gleason, N. W. (2018). Higher education in the era
of the fourth industrial revolution (p. 229).
Springer Nature.

Gjeere, E. A., & Lillebo, B. (2014). Designing priva-
cy-friendly digital whiteboards for mediation of
clinical progress. BMC medical informatics and
decision making, 14(1), 1-15.

Gokhale, P., Bhat, O., & Bhat, S. (2018). Introduc-
tion to IOT. International Advanced Research
Journal in Science, Engineering and Technolo-
gy, 5(1), 41-44.

Gonda, Farzana Kausar; Shahzad, Dr. Syed Khuram;
(2020). Energy efficient smart classrooms with
wi-fi control. InternationalJournal of Technical
Research & Science.

Gul, S., Asif, M., Ahmad, S., Yasir, M., Majid, M.,
Malik, M. S. A., & Arshad, S. (2017). A survey
on role of internet of things in educa-
tion. International Journal of Computer Science
and Network Security, 17(5), 159-165.

Hazizah, N., & Ismaniar, I. (2020). Teachers’ Strate-
gies in Preparing Online Learning Digital Media
for Developing Children’s Literacy Skills. Jour-
nal of Nonformal Education ’, 6(2), 156—160.

Hui, S. C., & Cheng, K. K. Y. (2008, June). Analysis
of effective lighting systems for university class-
rooms. In Proceedings of the Henan-Hong Kong
Joint Symposium, Zhengzhou, China (Vol. 30).

Khan, J. Y. (2019). Introduction to loT Systems.
Internet of Things (loT), January, 1-24.
https://doi.org/10.1201/9780429399084-1

Liang, Y., Zhang, R., Wang, W., & Xiao, C. (2013).
Design of energy saving lighting system in uni-

79

versity classroom based on wireless sensor net-
work. Commun. Netw, 5(1), 55.

Lim, J. H., Teh, E. Y., Geh, M. H., & Lim, C. H.
(2017, December). Automated classroom moni-
toring with connected visioning system. In 2017
Asia-Pacific Signal and Information Processing
Association Annual Summit and Conference
(APSIPA ASC) (pp. 386-393). IEEE.

Maksimovic, M. (2017). Green Internet of Things
(G-1oT) at engineering education institution: the
classroom of tomorrow. Green Internet of Things,
270-273.

Montalbo, F. J., & Enriquez, E. (2020, August). An
loT Smart Lighting System for University Class-
rooms. In 2020 International Symposium on Edu-
cational Technology (ISET) (pp. 3-7). IEEE.

Motyl, B., Baronio, G., Uberti, S., Speranza, D., &
Filippi, S. (2017). How will change the future en-
gineers’ skills in the Industry 4.0 framework? A
guestionnaire  survey. Procedia  manufactur-
ing, 11, 1501-1509.

Bagheri, M., & Movahed, S. H. (2016, November).
The effect of the Internet of Things (1oT) on edu-
cation business model. In 2016 12th International
Conference on Signal-Image Technology & In-
ternet-Based Systems (SITIS) (pp. 435-441).
IEEE.

Mulyadi, D., Suryadi, S., & Aliyyah, R. R. (2020).
Mulyadi, D., Suryadi, S., & Aliyyah, R. R.
(2020). Life Skills Education Program: Is it Bene-
ficial for the Society?. Journal of Nonformal Ed-
ucation, 6(2), 101-106.

Patel, U. A., & Priya, S. (2014). Development of a
student attendance management system using
RFID and face recognition. a  re-
view. International Journal of Advance Research
in Computer Science and Management Stud-
ies, 2(8), 109-119.

Pervez, S., ur Rehman, S., & Alandjani, G. (2018).
Role of internet of things (iot) in higher educa-
tion. Proceedings of ADVED, 792-800.

Schelly, C., Anzalone, G., Wijnen, B., & Pearce, J.
M. (2015). Open-source 3-D printing technolo-
gies for education: Bringing additive manufactur-
ing to the classroom. Journal of Visual Lan-
guages & Computing, 28, 226-237.

Digregorio, P., & Sobel-Lojeski, K. (2010). The
effects of interactive whiteboards (IWBs) on stu-
dent performance and learning: A literature re-
view. Journal of Educational Technology Sys-
tems, 38(3), 255-312.

Shofwan, 1., Aminatun, S., Handoyo, E., & Kariadi,
M. T. (2021). The Effect of E-Learning on Stu-
dents' Learning Interest in the Equivalence Edu-
cation Program. Journal of Nonformal Educa-
tion, 7(1), 103-111.


https://doi.org/10.1201/9780429399084-1

Maria Florentina Rumba et al. / Journal of Nonformal Education 8 (1) (2022): 73-80

Stancioiu, A. (2017). The Fourth Industrial Revolu-
tion ‘Industry 4.0’. Fiabilitate Si Durabili-
tate, 1(19), 74-78.

Sun, C. (2012). Application of RFID technology for
logistics on internet of things. AASRI Procedia, 1,
106-111.

Suresh, S. (2016). Automatic Lighting and Control
System for Classroom.

Takpor, T., & Atayero, A. A. (2015). Integrating
Internet of Things and EHealth solutions for stu-

80

dents’ healthcare. In Proceedings of the world
congress on engineering (Vol. 1). World Con-
gress on Engineering, London, UK.

Xie, W., Shi, Y., Xu, G., & Xie, D. (2001, October).
Smart classroom-an intelligent environment for
tele-education. In Pacific-Rim Conference on
Multimedia (pp. 662-668). Springer, Berlin, Hei-
delberg.



