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Abstract 

The Internet has evolved from connecting people and later videos, photos, and text to 

more recently physical objects. Using sensors, physical objects can “talk” (transmit data) 

to each other and even command each other to perform a physical act. As things and 

people become more connected, such objects will also become part of social networks, 

much in the same way that people tag photos on Facebook. In this way, the value of such 

objects will increase for both research and learning[12]. 

The IOT and Cloud computing technologies can provide solutions for the above-men-

tioned problems in the education system. Cloud computing enables users to control and 

access data via the Internet. The main users of a typical higher education cloud include 

students, faculty, administrative staff, Examination Branch and Admission Branch. All 

the main users of the institution are connected to the cloud. Separate login is provided 

for all the users for their respective work[12]. Teachers can upload their class Tutorials, 

assignments, and tests on the cloud server which students will be able to access all the 

teaching material provided by the teachers via the Internet using computers and other 

electronic devices both at home and college and 24X7. This paper focuses on the integra-

tion of Cloud and IOT for the education system. Connected devices can help make life 

easier for students with special needs. Many of the daydreams for IOT in education in-

volve students taking advantage of new technologies to complete cool new projects.  

Keywords: The IoT and Cloud Technologies , Education System, Implementation 

 
Streszczenie  

Internet ewoluował od łączenia ludzi a później również filmów, zdjęć i tekstu do łączenia 

rzeczywistych obiektów fizycznych. Za pomocą czujników obiekty fizyczne mogą „rozma-

wiać” (przesyłać dane) między sobą, a nawet sterować sobą nawzajem, aby wykonać 

konkretną czynność. Tak jak rzeczy i ludzie stają się coraz bardziej połączeni, takie 
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obiekty stają się również częścią sieci społecznościowych, podobnie jak ludzie tagujący 

zdjęcia na Facebooku. W ten sposób wartość takich obiektów wzrasta zarówno w przy-

padku badań, jak i nauki [12]. 

Technologie IOT i Cloud computing mogą dostarczyć rozwiązań wyżej wymienionych 

problemów w systemie edukacji. Przetwarzanie w chmurze umożliwia użytkownikom kon-

trolę i dostęp do danych przez Internet. Głównymi użytkownikami typowej chmury wyższej 

uczelni są studenci, wydziały, pracownicy administracyjni, oddział egzaminacyjny i od-

dział rekrutacyjny. Wszyscy główni użytkownicy instytucji są połączeni z chmurą. Osobny 

login jest udostępniany wszystkim użytkownikom w ramach ich pracy [12]. Nauczyciele 

mogą przesyłać swoje lekcje, zadania i testy na serwer w chmurze, a uczniowie mogą 

uzyskać dostęp do wszystkich materiałów dydaktycznych udostępnianych przez nauczy-

cieli za pośrednictwem Internetu przy użyciu komputerów i innych urządzeń elektronicz-

nych zarówno w domu, jak i na uczelni dwadzieścia cztery godziny na dobę. Niniejszy 

artykuł koncentruje się na integracji Cloud (chmury) i IOT (Internet rzeczy) dla systemu 

edukacji. Podłączone urządzenia mogą ułatwić życie uczniom o specjalnych potrzebach. 

Wiele marzeń związanych z połączeniem edukacji z IOT polega na wykorzystaniu przez 

studentów nowych technologii do ukończenia nowych interesujących projektów. 

Słowa kluczowe: IOT, Cloud, technologia chmury, system edukacji, wdrożenie.   
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Statement of the problem in general outlook and its connection with important 

scientific and practical tasks.  
 

The Internet has evolved from connecting 

people and later videos, photos, and text to 

more recently physical objects. Using sen-

sors, physical objects can talk (transmit 

data) to each other and even command each 

other to perform a physical act. As things 

and people become more connected, such 

objects will also become part of social net-

works, much in the same way that people 

tag photos on Facebook. In this way, the 

value of such objects will increase for both 

research and learning. 

The Education System is mainly moving 

around the books, exams, marks, and 

grades, where creative learning lies far 

miles away. Teachers teach within the syl-

labus, students study that part, take exams 

and it’s all over! But change is occurred by 

creative thinking and deeper thinking. 

Cloud computing[9] as an exciting devel-

opment in educational institutions. Students 

and administrative personnel have the op-

portunity to quickly and economically ac-

cess various application platforms and re-

sources through the web pages on-de-

mand[12]. Students in science classes 

might use RFID to tag sample specimens in 

the wild so they can take notes without 

leaving the classroom. Textbooks could be 

scanned to receive instant additional re-

sources and assignments. Despite the fact 

the IOT[1] is above all else about creativity, 

these common suggestions do not do it jus-

tice[12]. Another way to understand the im-

pact of IOT in education is through the use 

of sensors. For example, Super mechanicals 

Twine7[10] product a small box described 

as the simplest way to connect stuff to the 

Internet allows users to link almost any 
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physical object to a local area network. 

Twine integrates sensors with a cloud-

based service, allowing for easy setup. Just 

point Twine to a Wi-Fi network and sensors 

are immediately recognized by the web 

app, which reflects what the sensors see in 

real time[12]. Even people with no 

knowledge of software coding can receive 

a text and email updates on whatever items 

or environments the box is sensing. Figure 

1 shows how the data from various sources 

are collected and stored in a cloud through 

sensors. 

 

Figure 1. Bringing Sensor Data to the Cloud. 
 

 
 
Source: http://www.datascience.foundation/blog/1623/data-analytics 

 

The 2013 Horizon Report[3] predicts that 

smart objects will become ubiquitous in 

higher education by 2017 and it happened 

truly. With such user-friendly technology 

like Twine already on the market, this may 

come sooner for higher education, and sen-

sor kits will be used extensively in the fu-

ture. 
 

Analysis of latest research where the solution of the problem was initiated.  
 

The present study aims to provide some so-

lutions to a better adaptation of educational 

offer of proper productive academic institu-

tions from India, St Mount Carmel School, 

Patna to the teaching resource person 

needs. For this purpose, I did some in-depth 

interviews on academic persons with re-

sponsibilities in academic quality improve-

ment and on educational business repre-

sentatives to understand the perceptions on 

the productive academic educational sys-

tem from India, to find major deficiencies 

on the quality of education programs and 

ways to mitigate them, to identify new aca-

demic occupations requiring academic 

studies with latest technologies and analyt-
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ics, to establish the peers involved in de-

signing, monitoring and evaluation of cur-

ricula. The major findings of this study un-

derline the necessity of Implementing IoT 

and Cloud computing, for the productive 

academic institutions from India, to modify 

curricula, taking into consideration em-

ployer's requirements, to increase practical 

training as to improve graduate's skills and 

to become more adapted in academics with 

latest technologies. The present study iden-

tifies some ways of actions that might be 

followed by decision-makers at the aca-

demic level with the help of data analytics.

 

Aims of paper.  
 

Education is considered as a vital tool for 

social as well as national development. It 

has a significant role in evaluating the hu-

man development of a country. When as-

sess the development of a person, society, 

community or a Nation, the educational at-

tributes, such as educational qualifications, 

number of educated person in the society or 

community, number of educational institu-

tion in the state or country (elementary, sec-

ondary, higher, professional educational 

sector) with respects to its population, rate 

of enrolment, retention, quality of educa-

tion provided, equity and equality for edu-

cational opportunity and so forth are con-

sidered as the prime criteria for considera-

tion. Hence every nation in the world has 

been giving emphasis to the development 

educational sector of their country.  

This qualitative educational research has 

enormous aims. Some important aims are 

presented as following. 

1. To identify truth regarding Enrolment, 

retention, dropout, quality of Education and 

so forth 

2. To build new knowledge regarding the 

methodology, pedagogy or other core sub-

ject areas  

Adding the existing stock of knowledge re-

lated to the educational field 

3. To solve a problem related to classroom, 

institution, administrative level, policy 

level 

4. The invention of new teaching methods, 

curriculum transaction strategies, effective 

grouping technique and so forth 

5. Realizing the exact problem of the edu-

cational sector 

6. Assess the Effect of New methodology 

of teaching 

7. Identify and assess the ICT enabled 

classroom and teaching 

8. To understand the teachers' knowledge of 

the latest evaluation techniques 

9. To identify the hindrances to achieving 

universalization of education 
 

Exposition of main material of research with complete substantiation of ob-
tained scientific results. Discussion.  
 

Related Work 

Need for Implementing the IOT and 

Cloud Computing 

The two worlds of IOT[1] and Cloud[9] 

have seen an independent evolution. How-

ever, plenty of common advantage is the re-

sult of their integration[8] have been iden-

tified in the literature, predict the future. On 

the one hand, the Internet of things can ben-

efit from cloud almost unlimited capacity 

and resources to make up for the technical 

constraints. Specifically, cloud computing 

can provide an effective solution to realize 
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management of Internet services and com-

position and use of things or data applica-

tions. Cloud computing can benefit from 

the Internet of things, on the other hand, by 

extending its scope to deal with things in 

the real world more distributed and dy-

namic way and to provide new services on 

a large number of real-life scenarios. 

The four pillars[2] of IOT create a need for 

an education system that empowers a new 

generation of digital citizens who under-

stand the technologies that underpin IOT, 

the societal impact of widespread adoption, 

and the right application of the information 

that is captured. Higher education programs 

must ensure that the next generation of en-

gineers understands how to design and 

build technological systems that reflect our 

altered expectations of openness and partic-

ipation. In the area of computer science, the 

challenge is in developing new forms of 

scalable education that accommodate large 

numbers of students around the world, at-

tract potential students with various inter-

ests, and deliver an innovative curriculum 

that reflects the radical changes in compu-

ting technology[12]. 

IOT and Cloud computing technologies can 

provide solutions for the above-mentioned 

problems in the education system. Cloud 

computing enables users to control and ac-

cess data via the Internet. The main users of 

a typical higher education cloud include 

students, faculty, administrative staff, Ex-

amination Branch and Admission Branch. 

All the main users of the institution are con-

nected to the cloud. Separate login is pro-

vided for all the users for their respective 

work[12]. Teachers can upload their class 

Tutorials, assignments, and tests on the 

cloud server which students will be able to 

access all the teaching material provided by 

the teachers via the Internet using comput-

ers and other electronic devices both at 

home and college and 24x7. 

The education system will make it possible 

for teachers to identify problem areas in 

which students tend to make mistakes, by 

analyzing students study records. In doing 

so, it will also allow teachers to improve 

teaching materials and methods. This will 

not only make it possible for students to use 

online teaching materials during class, but 

they will also be able to access these mate-

rials at home, using them to prepare for and 

review lessons. Utilization of cloud compu-

ting systems will reduce the cost of opera-

tion because servers and learning materials 

are shared with other colleges. Many as-

pects of these services and tools may be mi-

grated to the cloud and consumed directly 

over the Internet[12]. 

Implications Of Iot In Education 

Educational jurisdictions and institutions 

can no longer rely solely on their core com-

petences and teacher knowledge. Instead, 

they must embrace not prohibit the devices 

that learners bring into the classroom and 

allow students to use them as learning tools 

to capture intelligence faster and accelerate 

learning. 

The proliferation of mobile devices will 

also enable educational institutions to col-

lect data to interpret a learners behaviors 

and activities. Used intelligently, such data 

will result in personalized learning targeted 

to individual needs, learning styles, and as-

pirations. There are myriad uses for tech-

nology in education, but many are piece-

meal and ad hoc with little informed think-

ing. IOT has the potential to integrate tech-

nology with learning in many ways. 

The four Pillars of IOT in Education 

IOT in education is in the early stages, but 

some institutions are leading the way in 

showing how IoT can be used effectively in 

educating young people and the public at 

large. This section explores the impact each 

pillar has on education and what is needed 

to support, build, and scale some of the 
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practices currently being planned or 

adopted. 

I .People 

Today, most people connect to the Internet 

using multiple devices and social networks. 

It is too soon to predict the channels people 

will use to connect to the Internet in the fu-

ture what is certain is that through such 

channels, people will be hyper-connected. 

The education sector must understand how 

people connect to the Internet to increase 

their learning and apply their knowledge as 

a result. Time to mastery will be key 

knowledge gained today will be used to-

morrow. Those learners who thrive will 

stay current and ahead of the pack. In the 

words of author Alvin Toffler,9 there will 

also be those who know how to learn, un-

learn, and relearn. Finding the right people 

with and from whom to learn will be cru-

cial: as each individual becomes a node on 

the network, people will need to know how 

to connect, not just to the work of leading 

experts, but to peers who have similar pas-

sions and interests. In this way, people will 

share ideas, discuss research/the latest de-

velopments in their area of study, and de-

velop increasingly connected communities 

of practice. Experts in a specific area will 

be sought to teach classes anywhere in the 

world, and sharing information via stream-

ing or live video will become the norm. 

The advent of open online courses like 

OEDB[4], COURSERA[5], EDX[6], Mas-

sive Open Online Courses (MOOCs)[7] is 

another step toward global education. 

These are aimed at large-scale interactive 

participation and open access via the web. 

Some of the world’s leading universities are 

making their top professors available free 

of charge, and online forums that are linked 

to MOOCs will become spaces for new net-

works to develop and grow, connecting 

people from all walks of life and giving ed-

ucation to those who do not have access to 

high-quality content or instructors in their 

own locale. 

II. Process 

Process plays an important role in how peo-

ple, data, and things work together to de-

liver value in the connected world of IOT. 

With the correct process, connections be-

come relevant and value is added because 

the right information is delivered to the 

right person, at the right time, in an appro-

priate way. Ensuring that young people 

have access to learning opportunities that 

meet their needs will make education more 

efficient, improve time to mastery, and mo-

tivate learners. Such opportunities will also 

increase student retention and the applica-

tion of new knowledge, which is vital for 

future success in both work and society. 

Much value can be derived from feedback 

on a students’ performance. For example, a 

learner studying 10th-grade geography 

could observe his or her ranking in real-

time against all learners studying the same 

level of geography. The process could elim-

inate examinations used to measure and 

compare learners performance and achieve-

ment. The model of measurement could be 

accurate at any moment in time, providing 

ongoing, targeted, and personalized feed-

back on what a learner must do to improve 

his or her understanding and performance. 

III. Data 

As things connected to the Internet evolve, 

they will also become more intelligent, 

thereby providing more useful information. 

Rather than just report raw data, connected 

things will soon send higher-level infor-

mation back to machines, computers, and 

people for further evaluation and quicker 

decision making. 

The implications of this in education are 

enormous. For example, as part of their 

studies, learners could tag physical objects, 

collect data about those objects, and then 

feed that information to other programs for 
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analysis, improving the accuracy of their 

research. Learners could also access data 

from research initiatives, monitor programs 

on oceanography or climate change, or 

watch animals in their natural habitats via 

live webcams then collect data on their 

movements through sensors attached to the 

animals' bodies. The authenticity of such 

data will have a huge impact on learners in-

terests. Furthermore, collecting data re-

motely will also help people reduce their 

carbon footprints through fewer field trips. 

Research has shown that access to real-time 

information and engagement with experts 

truly impacts learning. In addition to ensur-

ing accurate research and working with and 

manipulating real data, learners could also 

contribute their content to data banks, be-

coming members of expert communities in 

various research projects from climate 

change, species identification, and archae-

ology to more. Sharing datasets with others 

around the world will enhance and extend 

students learning experience, authenticat-

ing their research through active engage-

ment with other researchers. 

IV. Things 

Things are physical items that can be con-

nected to both the Internet and people via 

sensors. Sensors give things a voice: by 

capturing data, sensors enable things to be-

come context-aware, providing more expe-

riential information to help people and ma-

chines make relevant and valuable deci-

sions. For example, smart sensors are being 

used today in bridges to monitor tempera-

ture, structural integrity, and traffic density 

in real-time. In this way, students can learn 

physics using their portable devices to col-

lect and observe the bridge at peak traffic 

times. Capabilities like these have huge im-

plications for learning and the potential to 

help transform pedagogical practices. Im-

agine if things could to talk to each other, 

forming a community of things objects will 

exhibit certain behaviors based on stimulus 

from their surroundings. If things could 

share information that improves their func-

tionality, sensors could be embedded into 

everyday items enabling them to upload in-

formation to the Internet. 

In education, IP-enabled sensors could be 

attached to artifacts such as the Allosaurus 

skeleton to monitor temperature readings, 

condition, or location of the object in real-

time, providing a constant stream of infor-

mation to archaeology or history stu-

dents/departments. In research, there has 

never been a better way to study hard-to-

reach animals than with sensors. The infor-

mation can be made available to educators, 

helping them provide live data to learners 

to increase their understanding and update 

them on the latest findings and research. 

Key Factors for Successful Implementa-

tion of IOT in Education 

IoT has huge potential in education. Three 

main factors must be addressed to ensure 

widespread and successful adoption. 

1. Security 

IOT security will become an enormous is-

sue across all markets particularly in educa-

tion. Without assurances, pervasive devel-

opment of IOT will not take place across 

educational institutions. The information 

must be available yet confidential when 

needed, with the owner of the information 

deciding which people, groups, or organi-

zations may have access to it. Embedded 

devices will lead to complex networks of 

people and things in both the public and pri-

vate sectors. Such devices will likely create 

new relationships among people and com-

puters[13]. The balance must exist between 

understanding the positive impacts dis-

cussed in this paper and generating aware-

ness about the risks to privacy and security. 

Both educators and learners will need to 

have a better understanding of ethical issues 
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and the risks of IoE, as well as ways to mit-

igate those risks. Personal and communal 

data will need to be treated differently, and 

the individuals' privacy will have to be re-

spected. 

2. Data Integrity 

The integrity of data must also be assured, 

as well as its accuracy, authenticity, timeli-

ness, and completeness. Success will be 

predicated on an open platform that allows 

all partners working together to use the 

same baseline technologies. Educators will 

need to work closely with the government 

to ensure the development of IoE in educa-

tion; at the same time, the government must 

preserve the safety and security of its citi-

zens. 

3. Education Policies 

Policies that encourage the adoption of 

technology in the classroom and its effec-

tive integration into curricula are crucial. 

Such policies must include sound change 

management practices among educational 

institutions to reduce the barriers to tech-

nology adoption and increase its scale. Pro-

fessional development programs for educa-

tors should incorporate IoE tools to encour-

age early adoption and help educators de-

velop innovative methodologies and appro-

priate pedagogies for the learning environ-

ment. 

Applications Of Cloud Iot Paradigm In 

Education System 

By leveraging asset intelligence, educa-

tional organizations stand to see the value 

added in the following areas[12]: 

Enhanced Learning Experiences and 

Outcomes 

The pressure is on to prepare students for an 

increasingly competitive workplace in a hy-

per-connected world. With the IOT, institu-

tions can improve educational outcomes by 

providing richer learning experiences and 

by gaining real-time, actionable insight into 

student performance. Whether it’s a tablet 

they brought from home or a school laptop, 

more and more student learning is taking 

place on wireless devices. These online les-

son plans have the potential to feature 

highly engaging interactive content. How-

ever, they also have the potential to crash 

archaic internet networks. To prepare, 

schools must upgrade to secure, high-speed 

wireless networks that can accommodate 

bandwidth-intensive programs being run on 

a multitude of devices[12]. 

This investment will pay off in spades. 

With e-learning applications, students can 

work at their own pace, which allows the 

teacher to provide one-to-one instruction to 

those who need it most. Additionally, as-

sessments can become more seamless, less 

manual and time-intensive. Educators no 

longer have to grade every exam or feed 

Scantron sheets into a machine[12]. In-

stead, they can spend time focusing on the 

learning activities that have the biggest im-

pact on students. Finally, when connected 

to the cloud, these e-learning technologies 

can collect data on student performance, 

which can then be used to improve lesson 

plans in future years. 

Improved Operational Efficiency 

Educational institutions are comprised of 

many moving parts. In order to succeed at 

what they do, they must be able to keep 

track of students, staff and resources, all 

while keeping costs in check. This is possi-

ble by leveraging enabling technologies 

that can easily keep track of people, assets, 

and activities. Previously elusive resources 

such as projectors or lab equipment can be 

equipped with RFID readers so that their 

whereabouts are visible at all times. Real-

time visibility means teachers no longer 

have to spend valuable time looking for 

these items and can instead focus on more 

important tasks like teaching and planning 

curricula. Additionally, educators can mon-

itor the condition of their resources in real-

http://creativecommons.org/licenses/by-nc/4.0/
https://ijoness.com/resources/html/article/details?id=190627


International Journal of New Economics and Social Sciences № 1(9)2019 

ISSN 2450-2146 / E-ISSN 2451-1064 

© 2019 /Published by: Międzynarodowy Instytut Innowacji Nauka-Edukacja-Rozwój w Warszawie, Polska 
 

 This is an open access article under the CC BY-NC license (http://creativecommons.org/licenses/by-nc/4.0/) 
 

Singh A., (2019) Implementation of the IOT and Cloud Technologies in Education System. (Case Study of India) 

International Journal of New Economics and Social Sciences,1 (9) 2019: 353-362 

DOI 10.5604/01.3001.0013.3055 

361 

time so that if need be, items can be re-

placed with minimal disruption to the 

school day. Tracking devices can ensure 

that students are accounted for in real-time, 

minimizing time-consuming activities like 

recording attendance[12]. With RFID-

equipped backpacks, students can be auto-

matically checked in as they board the bus. 

Similarly, the proliferation of smart ID 

cards and wristbands means students can be 

automatically marked present when they 

walk through the classroom door. With mo-

bile computing solutions, operational road-

blocks can be dealt with in real time[12]. A 

maintenance worker who stumbles upon a 

broken vending machine can use a 

handheld device to notify school officials of 

the problem, der the parts needed and/or re-

quest additional repair services while in the 

field. 

Safer Campus Designs 

School officials are under increased pres-

sure to ensure their campuses are safe. A 

surge in school emergencies over the last 

several years, along with the growing fears 

over bullying and violence, means it’s more 

important than ever to keep students 

safe[13]. The IOTs ability to track objects, 

students and staff, and to connect devices 

across campus(es) brings a new level of 

safety to institutions. 

A GPS-enabled bus system means that bus 

routes can be tracked so that parents and ad-

ministrators can know where a given bus is 

at any given time. In addition to making the 

school journey safer for students (and a lot 

less stressful for parents), students can be 

notified when the bus is near their pickup 

location; no more waiting outside for a late 

bus. 

ID cards and wristbands allow educational 

organizations to store the last-known loca-

tion of a student or visitor, helping to ensure 

the right people are accessing the right ar-

eas on campus. They also enable cashless 

payments at the school cafeteria or campus 

store, which creates a more streamlined 

transaction and has the potential to discour-

age bullying and theft. Finally, the conver-

gence of campus communications allows 

staff to react more quickly in an emergency 

situation. By connecting laptops, 

smartphones and two-way radios, staff can 

instantly talk, text or send an email to any 

other device in the network[13]. For exam-

ple, a security guard who spots a fight can 

notify teachers and administrators immedi-

ately, with one simple action. Now, help 

can come right away, and an escalation of 

violence can be avoided. 

The IOT stands to dramatically change the 

way institutions operate, protecting valua-

ble assets and enhancing student learning at 

every level. In addition to the immediate 

benefits outlined above, educational institu-

tions can harness long-term value from 

these technologies by analyzing the result-

ing data to better plan resource allocation, 

curricula, and safety procedures in the years 

to come.
 

Conclusions.  
 

There is tremendous value in connecting 

the unconnected with intelligent networks 

across education. This paper demonstrates 

the integration of IOT and Cloud and the 

potential impact on making education more 

relevant, engaging and motivating learners, 

and enabling faster time to mastery. How-

ever, to realize the benefits of connecting 

people, processes, data, and things, reliable 

connectivity and continuous access must be 

guaranteed. Additionally for IOT to be ac-

cepted, both policymakers and educators 

must be well-prepared not only to exploit 

but also to understand potential risks. 
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