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Abstract— A standout amongst the most imperative inquiries 

that emerging is, how would we change over the information 

produced or caught by IoT into learning to give a more 

advantageous condition.  Smart tutoring has turned into 

another term to depict innovative and social improvements 

empower compelling, productive, connecting with and 

tutoring. Gathering and consolidating taking in examination 

originating from various channels can plainly give important 

data in planning and creating smart tutoring system. In this 

paper we have given a brief review about IoT (Internet of 

Things), further we have discussed how statistical modelling 

(Machine Learning) can be applied over IoT devices captured 

data prominence on to make efficient education system 

named Smart Tutoring. 
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I. INTRODUCTION 

IoT, the word first presented by Kevin Ashton in 1998, is a 

future of Internet and pervasive computing. This technical 

revolution characterizes the future of reachability and 

connectivity. In IoT, ‘things’ state to some object on the face 

of the Globe, whether it is a collaborating device or a non- 

collaborating dumb object. In the whole world whatsoever 

can be part of Internet. The objects become connecting nodes 

over the Internet, through data communication channels, 

mainly from side to side Radio Frequency Identification 

(RFID) tags. IoT include some smart objects too. Objects 

those are are not only physical units, but also digital unit’s 

ones and accomplish some jobs for humans and the 

atmosphere called Smart Objects. This is why, IoT is 

hardware as well as software prototype, but also include 

interaction and social features on top. Other than portraying 

the frameworks and things of IoT, various later reviews 

stressed that most things on the IoT should have knowledge, 

in this way are called "Smart Objects" (SO) and are expected 

fit for being recognized, detecting occasions, communicating 

with others, and settling on choices independent from anyone 

else.  

 Figure 1 shows the two distinct interaction modes 

that smartphones can enable in the IoT. Through direct 

interaction, a smartphone can query the state of an IoT device 

in its proximity and then provide a bridge between lowlevel 

peer-to-peer protocols, such as Bluetooth or Wi-Fi, and 

Internet protocols, such as HTTP and TCP. One example is 

the Fitbit ftness monitor, which uploads a user’s step count 

through his or her phone over a 4G network to the user’s 

account in the cloud. Through proxy interaction, mobile users 

who happen to be near an IoT-enabled object or device can 

look up associated information published by interested parties 

through a Web service using their smartphone, just as they 

would when performing a Web search [Roy Want et. al. IEEE 

2015]. 

 
Fig. 1: Method How Smart Objects Interact Through IoT 

 RFID tool is a chief development in the field of 

embedded communication prototype which permits policy of 

microchips for WLAN data communication. They support in 

the automatic detection of whatever they are involved to 

acting as an electronic barcode. The passive RFID tags are 

not equipped with battery powered and they use the power of 

the reader’s debriefing signal to communicate the ID to the 

RFID reader. 

 IoT works on the root of Machine-to-Machine 

(M2M) infrastructures, but not restricted to it. M2M states to 

communication between two technologies, deprived of 

human involvement. In IoT, even non-connected entities can 

become part of IoT, with a data communicating device, 

similar a bar-code or an RFID tag, detected through a device 

(might even be a smart phone detecting it), which ultimately 

is associated to the Internet. In IoT, non-intelligent objects, 

known as ‘things’ in IoT terminology, become the 

collaborating nodes. 

 In the previous years, a gathering of equipment, 

programming and online administration have figured out how 

to convey changes and changes to classrooms and educating 

techniques. In any case, the genuine interruption of tutoring 

is yet to arrive. Recent technology has demonstrated its role 

as a game fluctuating factor in a cumulative number of fields, 

instigating makeovers inconceivable in the past. It’s now 

showing glimmers of how it might forever change the 

learning process, one of the eldest skills that manhood has 

mastered. 

 Conventionally, schools implement a one-size-fits-

all tactic to teaching. However students learn at dissimilar 

speeds and have unalike progress rates. For the moment, 

instructors often find it stiff to identify and covenant with the 

educational requirements of students attending their classes.  

This is a problem that IoT is solving. IoT uses Machine 



Statistical Modelling for Internet of Things: A Study Towards Smart Tutoring 

 (IJSRD/Vol. 5/Issue 02/2017/407) 

 

 All rights reserved by www.ijsrd.com 1501 

Learning algorithms, programs that garner patterns from data 

and provide understandings and proposals, support teachers 

to find gaps in their instructions and point to where students 

are struggling with subject matter. 

 In this paper we have surveyed different literature so 

as to develop a Smart scheme for tutoring by the use of IoT, 

as we know IoT generates huge amount of data by applying 

ML(Machine Learning)  techniques or data mining 

algorithms we can design a smart tutoring methodology. 

Further in section II we can gone through several literatures, 

in section III we give brief about how we can apply IoT with 

Machine learning i.e. Statistical Modelling toward smart 

tutoring, section IV we will give comparison of literature, 

finally at last section we have concluded our study. 

II. LITERATURE SURVEY 

Chun-Wei Tsai, Chin-Feng Lai, Ming-Chao Chiang, and 

Laurence T. Yang [IEEE 2014] did review studies on 

applying data mining technologies to the IoT, which consist 

of clustering, classification, and frequent patterns mining 

technologies, from the perspective of infrastructures and from 

the perspective of services. The analysis and discussions on 

the scale of each mining technology and of the overall 

integrated system are also given. To make it easier for the 

audience of the paper to fully understand the changes brought 

about by the IoT, a discussion, which goes from the changes 

caused by the IoT in using mining technologies to the 

potentials to the open issues we are facing nowadays, is 

presented. Since the development of IoT is still at the early 

stage of Nolan’s stages of growth model, it is often the case 

that the focus is first on the development of efficient 

preprocessing mechanisms to make the IoT system capable 

of handling big data and then on the development of effective 

mining technologies to find out the rules to describe the data 

of IoT. From the perspective of Nolan’s stages of growth 

model, the issue to surface in the development of data mining 

for IoT is how to summarize and represent the mining results. 

According to Najah Abu Ali et. al. IEEE 2012 

discussed some of the data management solutions proposed 

for the Internet of Things, with a focus on mechanisms that 

target more efficient storage and communication for energy 

preservation. We have also outlined the challenges in 

providing comprehensive solutions for green IoT data 

management. Future work involves in-depth investigation 

and development of a data management solution that takes 

into consideration the sophisticated and heterogeneous 

architecture of IoT and integrates the needs flexible sources 

discovery and integration and better energy efficiency into its 

elements of design. 

Feng Wang et. al. Hindawi 2014 Tese research 

angles come from other disciplines and are in the process of 

being adopted by the IoT. Our paper serves a key purpose: 

from the perspective of correlative technologies based on 

time, to review the evolutionary process of the IoT and depict 

the relations between the correlation techniques which are 

largely missing in current literature in which the focus has 

been more on the introduction and comparison of existing 

technologies and less on issues describing evolutionary 

process of the IoT. Author consider that the latter is crucial to 

understanding the evolution of the IoT. Trough 

generalizations of particular focus in diff erent stages of each 

technology, author can better understand the current phase of 

the IoT and therefore predict future challenges. Tis paper 

aims to bridge this gap by providing guidance in terms of the 

evolutionary process of the IoT and gives readers a panoramic 

view of the IoT feld without repeating what is already 

available in existing literature so as to complement the 

existing IoT survey papers which have not covered the 

evolutionary process of the IoT. 

Shen Bin et. al. IEEE 2010 author propose four data 

mining models for the Internet of Things, which are multi-

layer data mining model, distributed data mining model, Grid 

based data mining model and data mining model from multi-

technology integration perspective. Among them, multi-layer 

model includes four layers: 1) data collection layer, 2) data 

management layer, 3) event processing layer, and 4) data 

mining service layer. Distributed data mining model can 

solve problems from depositing data at different sites. Grid 

based data mining model allows Grid framework to realize 

the functions of data mining. Data mining model from 

multitechnology integration perspective describes the 

corresponding framework for the future Internet. Several key 

issues in data mining of IoT are also discussed. 

Jayavardhana Gubbi et. al. Elsevier 2013 said that 

The proliferation of devices with communicating–actuating 

capabilities is bringing closer the vision of an Internet of 

Things, where the sensing and actuation functions seamlessly 

blend into the background and new capabilities are made 

possible through access of rich new information sources. The 

evolution of the next generation mobile system will depend 

on the creativity of the users in designing new applications. 

IoT is an ideal emerging technology to influence this domain 

by providing new evolving data and the required 

computational resources for creating revolutionary apps. 

Dieter Uckelmann et. al. Heidelberg 2011 aims to 

provide a concept for a future architecture of the Internet of 

Things, including a definition, a review of developments, a 

list of key requirements and a technical design for possible 

implementation of the future Internet of Things. As open 

issues, the evaluation of usability by stakeholders in user-

centric as well as business-centric scenarios is discussed and 

the need for quantifying costs and benefits for businesses, 

consumers, society and the environment is emphasised. 

Finally, guidelines are derived, for use by researchers as well 

as practitioners. 

Michail N. Giannakos et. al. IEEE 2016 said that 

Smart learning has become a new term to describe 

technological and social developments (e.g., Big and Open 

Data, Internet of Things, RFID, and NFC) enable effective, 

efficient, engaging and personalized learning. Collecting and 

combining learning analytics coming from different channels 

can clearly provide valuable information in designing and 

developing smart learning. Although, the potential of learning 

analytics to enable smart learning is very promising area, it 

remains non-investigated and even ill-defined concept. The 

paper defines the subset of learning analytics that focuses on 

supporting the features and the processes of smart learning, 

under the term Smart Learning Analytics. This is followed by 

a brief discussion on the prospects and drawbacks of Smart 

Learning Analytics and their recent foundations and 

developments in the area of Video-Based Learning. Drawing 

from our experience with the recent international workshops 

in Smart Environments and Analytics in Video-Based 

Learning, we present the state-of-the-art developments as 
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well as the four selected contributions. The paper further 

draws attention to the great potential and need for research in 

the area of Smart Learning Analytics. 

Yen-Kuang Chen et. al. IEEE 2012 said that To date, 

most Internet applications focus on providing information, 

interaction, and entertainment for humans. However, with the 

widespread deployment of networked, intelligent sensor 

technologies, an Internet of Things (IoT) is steadily evolving, 

much like the Internet decades ago. In the future, hundreds of 

billions of smart sensors and devices will interact with one 

another without human intervention, on a Machine-to-

Machine (M2M) basis. They will generate an enormous 

amount of data at an unprecedented scale and resolution, 

providing humans with information and control of events and 

objects even in remote physical environments. The scale of 

the M2M Internet will be several orders of magnitude larger 

than the existing Internet, posing serious research challenges. 

This paper will provide an overview of challenges and 

opportunities presented by this new paradigm. An exciting 

area for innovation, it offers numerous challenges and 

opportunities, from scaling applications and services from 

billions to trillions of connected devices, and from tera to zeta 

bytes of data. 

Roy Want et. al. IEEE 2015 said that ,many 

researchers and practitioners in this feld, including the 

authors of this article, expand the IoT defnition to include 

enabling an Internet presence for any person, place, or thing 

on the planet, thereby pushing our notion of the Physical Web 

beyond smart devices. Clearly, an Internet presence cannot 

occur without processing and networking, so instead of 

providing them directly, an Internet service can provide 

information and perform actions via other nearby devices 

serving as a gateway to that proxy service. Gateway devices 

will enable billions of people, places, and things to participate 

in the IoT—most people today already carry one. The 

smartphone, the most popular computing device of all time, 

with more than 1 billion user 

III. IOT AND FUTURE OF EDUCATION 

In IoT Sensors gather data, communication components relay 

the information gathered. In the future, enormous numbers of 

sensors will be deployed which will produce huge amount of 

data, contains hidden information (Knowledge) which can 

help to make better system. In this case Machine learning and 

data mining technique will play important role to extract 

knowledge from captured data form IoT system. 

Earlier, a collection of hardware, software and 

online service comes into the market which claim of reforms 

to classrooms and tutoring methods. But the true commotion 

of education is yet to attain.  

The institution goal is to develop a platform that 

provides real-time feedback and assistances online tutors 

become better at tutoring. For example, the system will 

perceive if a student’s response to a concept follows a pattern 

of misinterpretation. By giving premature warning to 

teachers, the platform can help preclude problems further in 

the teaching learning.  

“If we can aim to shape the performance of the 

teacher — the teacher being the significant input into a child’s 

learning — then you’re creating something truly powerful,” 

says Tom Hooper, founder of Third Space Learning. 

“With the increasing capabilities of machine 

learning, there is a unique opportunity to personalize learning 

to individual students,” says Erik Choi, Principal Researcher 

at Brainly. 

With the cumulative competences of machine 

learning (ML), there is an exceptional chance to personalize 

learning to each and every students. Even we can predict the 

performance of student so as to he/she can know, in which 

section they need improvement and can perform well. 

Every student can access data that will help them 

along their one of a kind way of their expectation to learn and 

adapt. Later on, that implies that a student won't need to take 

in the same correct thing at the same correct pace. Figure-3 

depicts how data gathered from IoT devices passed through 

preprocessing (Dimension Reduction) and Statistical 

Modelling i.e. ML (Machine Learning), outcome helps for 

decision making to organization. 

Reading material, student’s books and course 

material are generally custom-made for the normal 

understudy and imprinted in extensive numbers for a great 

many students to utilize. In any case, as we've all 

accomplished, not all educators and schools have a similar 

instructing style. By applying Statistical Modelling teachers 

and schools will be able to create textbooks and exercises that 

are made-to-order to the needs of their specific courses and 

students. 

Content Technologies, Inc (CTI) is a company that 

is leveraging Deep Learning, to create assemble custom 

textbooks. After educators import their syllabus and material 

into CTI’s engine, the system reads and masters the content, 

and finds new patterns. The algorithms then use the gained 

knowledge to create textbooks and classroom material based 

on the core concepts. CTI is using the technology to provide 

publishing services to secondary and higher education 

institutions [www.thenextweb.com]. 

 
Fig. 2: IoT and Statistical Modelling 

IV. COMPARISON 
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S.No. Author/Title/Publication Conclusion 

1. 

Chun-Wei Tsai, Chin-Feng Lai, Ming-Chao 

Chiang et. al./ Data Mining for Internet of 

Things: A Survey/IEEE 2014 

In this paper, author review studies on applying data mining 

technologies to the IoT, which consist of clustering, 

classification, and frequent patterns mining technologies, from 

the perspective of infrastructures and from the perspective of 

services. The analysis and discussions on the scale of each 

mining technology and of the overall integrated system are also 

given. To make it easier for the audience of the paper to fully 

understand the changes brought about by the IoT. 

2. 

Najah Abu Ali et. al./ Data Management for The 

Internet of Things: Green Directions/ IEEE 

2012 

In this paper, author discussed some of the data management 

solutions proposed for the Internet of Things, with a focus on 

mechanisms that target more efficient storage and 

communication for energy preservation. Author have also 

outlined the challenges in providing comprehensive solutions 

for green IoT data management. Future work involves in-depth 

investigation and development of a data management solution 

that takes into consideration the sophisticated and 

heterogeneous architecture of IoT and integrates the needs 

flexible sources discovery and integration and better energy 

efficiency into its elements of design. 

3. 

Feng Wang, Liang Hu, Jin Zhou et. al. /A 

Survey from the Perspective of Evolutionary 

Process in the Internet of Things/ Hindawi 

Publishing Corporation International Journal of 

Distributed Sensor Networks Volume 2015 

Author concluded that The eaches of the Internet have 

extended to all aspects of people’s lives and drastically 

changed how we live. Te IoT is considered as the next big leap 

ahead in the ICT sector, because it does not merely include the 

connectivity of smart things but it focuses more on the 

interactions and interoperations between things and people. 

Through the massive deployment of embedded devices, the 

IoT may see the vision of “anytime, anywhere, anything” 

communications realized.Te IoT aims to seamlessly merge the 

real and virtual worlds such that tomorrow’s world will be a 

fusion of human life and information 

4. 

Shen Bin, Liu Yuan et. al. / Research on Data 

Mining Models for the Internet of Things/ IEEE 

2010 

In this paper, author propose four data mining models for the 

Internet of Things, which are multi-layer data mining model, 

distributed data mining model, Grid based data mining model 

and data mining model from multitechnology integration 

perspective. Among them, multilayer model includes four 

layers (e.g. data collection layer, data management layer, event 

processing layer and data mining service layer). Distributed 

data mining model can well solve the problem arose from 

depositing data at different sites. At the same time, the 

complexity of problem is decomposed, and the requirements of 

highperformance, high storage capacity and high computing 

power for central nodes are reduced. Grid based data mining 

model. 

5. 

Jayavardhana Gubbi, Rajkumar Buyya et. al./ 

Internet of Things (IoT): A vision, architectural 

elements, and future directions/ Elsevier 2013 

Presented here is a user-centric cloud based model for 

approaching this goal through the interaction of private and 

public clouds. In this manner, the needs of the end-user are 

brought to the fore. Allowing for the necessary flexibility to 

meet the diverse and sometimes competing needs of different 

sectors, we propose a framework enabled by a scalable cloud 

to provide the capacity to utilize the IoT. The framework 

allows networking, computation, and storage and visualization 

themes separate thereby allowing independent growth in every 

sector but complementing each other in a shared environment. 

6. 

Edmund W. Schuster, Sumeet Kumar et. al. 

/nfrastructure for Data-Driven Agriculture: 

Identifying Management Zones for Cotton using 

Statistical Modeling and Machine Learning 

Techniques/ IEEE 2011 

This paper focuses on the application of a clustering algorithm 

to field data with the goal to identify management zones. 

Author employ two sets of attributes, first yield and second 

field properties like slope and electrical conductivity to 

delineate the management zones. By definition, a management 

zone is a contiguous area defined by one or more features and 

may take on many different shapes. Building on the established 

machine learning approach of k-means clustering, author had 
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successfully identify a near optimal number of management 

zones for a cotton field. 

7. 

Michail N. Giannakos, Demetrios G. Sampson 

and Łukasz Kidziński /Introduction to smart 

learning analytics: foundations and 

developments in video-based learning/ Springer 

2016 

The paper defines the subset of learning analytics that focuses 

on supporting the features and the processes of smart learning, 

under the term Smart Learning Analytics. This is followed by a 

brief discussion on the prospects and drawbacks of Smart 

Learning Analytics and their recent foundations and 

developments in the area of Video-Based Learning. Drawing 

from our experience with the recent international workshops in 

Smart Environments and Analytics in Video-Based Learning, 

author presented the state-of-the-art developments as well as 

the four selected contributions. The paper further draws 

attention to the great potential and need for research in the area 

of Smart Learning Analytics. 

Table 1: 

V. CONCLUSION 

In this paper we made survey over IoT emphasis on smart 

education system (Smart Tutoring) by means of Statistical 

Modelling, IoT devices gather huge amount of data, which 

contain useful information.  

Smart learning has developed a new terminology to 

designate technological and societal improvements (e.g., Big 

and Open Data, Internet of Things, RFID, and NFC) enable 

operative, proficient, attractive and custom-made learning. 

Subsequently studying several literature we can conclude that 

if we apply Statistical Modelling over IoT gathered dataset 

then it will be effective for organization and further in this 

paper we emphasizing on applying Statistical Modelling to 

make smart tutoring system. 
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