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It is a matter of great pleasure to know that the Jammu & Kash-

mir Institute of Mathematical Sciences, Srinagar is organizing a 1st 
Science Teachers Congress with theme “Pedagogy and Review of Current Sci-

ence Education” from 12Th-14Th Nov 2017. 
It is highly expected that the deliberations and discussions in the 

conference shall prove a bench mark in ensuring quality component 
for the institutions of higher learning. The interactive proceedings in 
the seminar will further, equip the participants with understanding 
each other’s ideas in yielding fruitful results for meeting challenges in 
the society. 

I wish the organizers of the seminar all success in their collabo-
rative efforts in undertaking such ventures. 
 

 

Prof. Zahoor Ahmad Chatt. 
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              Dynamism in academic training is the basic gene we should nurture and 
blossom and it is in this context that JKIMS has outlined futuristic program to con-
tinuously evolve a mechanism to address changing realities. It is indeed a great hon-
our again to inform you all that we are organizing the “Ist J&K  Teacher’s Science 
Congress 2017” of J & K in collaboration with department of School Education spon-
sored by Department of Science and Technology, J&K.  

     The aim of the Congress is to provide a platform for Scholars and teachers 
to interact and listen to the scientists and academicians on the new development in 
teaching-learning   Pedagogy in scientific field. 

As I hear from my staff, participants across the country are showing an over-
whelming response to this endeavour; I am sure the experience will be enlightening 
and will ignite the minds of young teachers and academicians alike. 

I am thankful to my staff of JKIMS, who give unstinted support in organising 
this congress and I am confident that the whole event will be one of its kind. 

 
Thanks 
 

 
 
 
 

Prof. Assia Siddiqi 
    Director 
JKIMS, Srinagar 
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It is a privilege and pleasure to be involved in 1st J&K Teachers Science Congress, being organized by 
the Jammu & Kashmir Institute of Mathematical Sciences, Srinagar in collaboration with Directorate of 
School Education, J&K. and Department of Science & Technology, J&K,  

 Teachers must be able to combine several important kinds of knowledge in order to successfully 
implement classroom science instruction for concept learning. These include knowledge of science con-
tent, science pedagogy and inquiry pedagogy. A theoretical knowledge of each is not enough; a teacher 
needs to understand how to integrate them to make instructional decisions for teaching a variety of specif-
ic topics in actual classroom situations. Science teacher education programs normally include both sci-
ence content courses and science teaching methods courses. In the former, understanding of science 
content is both promoted and assessed using a large variety of problems. Much less attention has been 
given to promoting and assessing understanding of science pedagogies in this way. 

Our focus in organizing this conference with regard to science pedagogy is that it should be put for 
both formative and summative use. For formative use in science teacher training is designed to spark en-
gaging discussions about contextualized alternative teaching approaches. For summative or research 
purposes, the training can be culminated into a Pedagogy of Science Teaching Test (POSTT) which can 
provide science teaching orientation profiles across this basic spectrum of pedagogical choices, as well 
as reference points for comparative purposes. 
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Abstract: In this paper, the authors have derived the (p,q)-analogue of I-Function with (p,q)-
derivative by using the generalization of the Gamma and Beta functions. Some particular 
cases of these results in terms of (p,q)-analogue of H-Function which appear to be new and 
G-Function by Swati et. al.  have also been obtained. 
Key words: (p,q)-analogue of H-Function, (p,q)-analogue of G-Function, (p,q)-derivatives, 
(p,q)-analogue of I-Function, (p,q)-Gamma function. 
AMS Subject Classification: 33D15, 33D25, 33D35. 
Introduction:  

The (p,q)-shifted factorial is based on the concept of twin-basic number [n]p,q = 
𝑝𝑛−𝑞𝑛

𝑝−𝑞
. The 

basic number occurs in the theory of two parameter quantum algebras and has also been 
introduced independently in combinatorics. Several properties of this number were studied 
briefly in [4]. Around the same time as [4], Brodimas, et. al. [8] and Arik, el. al. [9] also 
independently introduced the (p,q)-number in the Physics literature, but in a very much less 
detailed manner. The (p,q)-identities thus derived, with doubling of the number of 
parameters, offer more choices for manipulations. 
       We have noted that many of the q-results can be generalized directly to (p,q)-results and 
once we have the (p,q)-results, the q-results can be obtained more easily by mere 
substitutions for the parameters instead of any limiting process as required in the usual q-
theory. 
We observe that the q-results are of course special cases of the (p,q)-results corresponding 
to choosing p = 1. This also provides a new look for the q-identities.    
The q-deformed algebra [1,2] and their generalization (p,q)-analogue [3,4] attract much 
attention of the research to increase the accessibility of different dimensions of (p,q)-
analogue algebra. The main reason is that these topics stand for real life problems, in 
mathematics and physics, later to the theory of quantum calculus. 
        In the present paper, the authors attention is towards the (p,q)-analogue of I-Function 
with (p,q)-derivative by using the generalization of the Gamma and Beta functions namely 
the (p,q)- Gamma and (p,q)-Beta functions. 
The Euler Gamma function Г(x) first happens in 1729 [10] and is defined as: 

              Г(n) =  ∫ e−xxn−1dx           Re(n) > 0.
∞

0
 

Or          Г(n) =   limn→∞
n!nx

x(x+1)(x+2)…(x+n)
            

An immediate consequence of these representations is 
                                                                     Г(x + 1) = x Г(x). 
Also, for any nonnegative integer n, 
                                                      Г(n + 1) = n! 
follows from the above argument. 

mailto:renujain3@rediffmail.com
mailto:altaf.u786@gmail.com
mailto:jain_dkj@yahoo.co.in


 

Closely connected with the Gamma function is the Beta function [10] defined as 

B(m, n) =  ∫ xm−1(1 − x)n−1dx           Re(m) > 0, Re(n) > 0.

1

0

 

The Beta function is related to the Gamma function in the following way 

                                              B(x, y) =   
Г(x)Г(y)

Г(x+y)
 

From the theory of basic hypergeometric series [11], some basic definitions are given below: 
The q-shifted factorial is given by 
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1 2 1 2

1, 0
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                          (1) 
The q-gamma function was first introduced by Thomae and later by Jackson. 
The q-analogue of gamma function which is defined by F.H. Jackson [7] is given by  
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Jackson gave the general definition which is given below  

∫ f(t)dq(t) =
b

a
∫ f(t)dq(t) − ∫ f(t)dq(t)

a

0

b

0
                                                        

where  ∫ f(t)dq(t) =
a

0
 a(1-q)∑ f(aqn)qn∞

n=0                                       

Jackson also defined an integral i.e. ∫ f(t)dq(t) = (1 − q) ∑ f(qn)∞
n=−∞ qn∞

0
    

P. Njionou Sadjang [16] introduced the so-called the (p, q)-powers as follows: 

       
2 2 1 1

,( ) ( )( )( )... ( )n n n

p qx a x a px aq p x aq xp aq      
.                      (2) 

      
2 2 1 1

,( ) ( )( )( )... ( )n n n

p qx a x a px aq p x aq xp aq      
.                      (3)  

These definition are extended to 
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.                                          (5) 

Let x be a complex number, the (p, q)-Gamma function is defined by P. Njionou Sadjang [15] 
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And if we put p = 1, then ,p q
 reduces to q . 

The (p, q)-Gamma function fulfils the following fundamental relation 

                                , , ,( 1) [ ] ( )p q p q p qx x x   
. 

If n is a nonnegative integer, it follows from above that 

                          , ,( 1) [ ] !p q p qx x  
. 

It can be also easily seen from the definition that 
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P. Njionou Sadjang [15] also defined the (p, q)-Beta function as 
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.                                              (7) 

The (p,q)-derivative of the function f(x) is defined as follows [1, 4] : 

       

,

'

,

( ) ( )
( ) , 0
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f px f qx
D f x x

p q x

and D f f provided that f x is differentiable at x


 



 
 

 The (p,q)-numbers [n]p,q and (p,q) factorials [n]p,q! are defined [6] as: 

         [n]p,q = 
pn−qn

p−q
     

and  [n]p,q! = [1]p,q.[2]p,q. … [n]p,q    respectively. 

Also it happens that , ( )n

p qD x
= [n]p,q xn-1. 

 

Remark 1: , ( )p qD f x
 reduces to Hahn Derivative 

( ) 1qd f x iff p
. 

Remark 2: [n]p,q = [n]q (Hahn Basic Number) iff p → 1. 

         Where [n]q = 
1−qn

1−q
 , q ≠ 1.  

Note: 

,

,

,

,

,

,

( 1)
( ) , Re( ) 1 0. (8)

( 1)

( 1)
( ) , Re( ) 1 0. (9)
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p qn n
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p qn n
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D x x
n
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Saxena et. al. [12] introduced the following basic analogue of I-Function in terms of the 
Mellin-Barnes type basic contour integral as: 

I (z) =  IAi,Bi;r
m,n [z; q|

(aj,αj)
1,n

; (aji,αji)n+1,Ai

(bj,βj)
1,m

; (bji,βji)m+1,Bi

]  =

1

2πi
∫

∏ G(q
bj−βjs

) ∏ G(q
1−aj+αjs

)n
j=1

m
j=1

∑ [∏ G(q
1−bji+βjis

) ∏ G(q
aji−αjis

)G(qs)G(q1−s)sinπs
Ai
j=n+1

Bi
j=m+1

]r
i=1

πzsds

L

   (10) 

where  αj, βj, αji, βji are real and positive,  aj, bj, a, bji are complex numbers and  

G (qα)  = ∏ (1 − qα+n)−1 =  
1

(qα;q)∞

∞
n=0                     (11) 

where L is contour of integration running from - i∞ to i∞ in such a manner so that all poles of 

G(qbj−βjs); 1 ≤ j ≤ m  are to right of the path and those of G(q1−aj+αjs); 1 ≤ j ≤ n, are to left. 
The integral converges if Re [s log (x) – log sin πs} < 0, for large values of |s| on the contour L. 
              Setting r = 1, Ai = A, Bi = B,   in equation (10) we get q-analogue of H-Function defined 
by Saxena et.al. [12] as follows: 

HA,B
m,n [z; q|

(aj,αj)
1,A

(bj,βj)
1,B

] =
1

2πi
∫

∏ G(q
bj−βjs

) ∏ G(q
1−aj+αjs

)n
j=1

m
j=1

∏ G(q
1−bj+βjs

) ∏ G(q
aj−αjs

)G(qs)G(q1−s)sinπsA
j=n+1

B
j=m+1

πzsds

L

    (12) 

Further if we put αj = βj = 1,  equation (12) reduces to the basic analogue of Meijer’s G-

Function given by Saxena et. al. [12].  



 

GA,B
m,n [z; q| a1,a2,…,aA

b1,b2,…,bB
] =

1

2πi
∫

∏ G(q
bj−s

) ∏ G(q
1−aj+s

)n
j=1

m
j=1

∏ G(q
1−bj+s

) ∏ G(q
aj−s

)G(qs)G(q1−s)sinπsA
j=n+1

B
j=m+1

πzsds

L

         (13)  

Main Results:(A) Swati Pathak and Renu Jain [14] defined the (p,q)-Gamma function as 
follows:  

 

 

1

,

( , );( , ) ( )
( ) , 0

( , );( , )

x

p q x x

p q p q p q
x q p

p q p q








   

 (14) 
When x = n + 1 with a non-negative integer this definition reduces to  

                      , ,( 1) [ ] !p q p qn n  
                                                                      (15) 

And                             

                              , , ,( 1) [ ] ( )p q p q p qx x x   
 

We can deduce that  , (1) 1p q 
 

Now we shall make use of (p,q)-Gamma function for (p,q)-analogue of I-Function. 

IAi,Bi+1;r
m,n [z(p − q)∑ βt−∑ αt+ n

t=1 ∑ {∑ βti−∑ αti
pi
t=n+1

qi
t=m+1

r
i=1

m
t=1 ; (p, q)|

(aj,αj)
1,n

; (aji,αji)
n+1,Ai

(bj,βj)
1,m

; (bji,βji)
m+1,Bi

(1,1)
]  

=

1

2πi
∫

∏ G(p
bj−βjs

, q
bj−βjs

) ∏ G(p
1−aj+αjs

, q
1−aj+αjs

)n
j=1

m
j=1 (p−q)

s{∑ βt−∑ αt+ n
t=1 ∑ {∑ βti−∑ αti

pi
t=n+1

qi
t=m+1

r
i=1

m
t=1 }

∑ [∏ G(p
1−bji+βjis

, q
1−bji+βjis

) ∏ G(p
aji−αjis

, q
aji−αjis

)G(ps,   q  s)G(p1−s, q1−s)sinπs
Ai
j=n+1

Bi
j=m+1

]r
i=1

πzsds

L

                                                                                                                                           

(16) 
On multiplying equation (9) by: 

(p − q)∑ at−∑ bt+m+n−1+ m
t=1 ∑ {∑ αti−∑ βti

Bi
t=m+1 −Ai

Ai
t=n+1 }r

i=1
n
t=1 G(p, q)∑ At+ Bt−(m+n−1)n

t=1  

and then making use of identity   
, 1

( , )
( ) , 1.

( ) ( , )

x x

p q x

G p q q
x

p q G p q p
  

             (17) 

where  

1

0

( , ) ( )x x n n

n

G p q p q 


  



 
 

                            
 

1

( , );( , )p q p q 





 
The R.H.S. of equation (16) becomes 
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1 1

, , , ,

1 1 1
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2
(1 ) ( ) ( ) (1 )sin

i i

m n
s

p q j j p q j j

j j

B Ar
L

p q ji ji p q ji ji p q p q

i j m j n

b s a s z ds

i
b s a s s s s

  


  

 

    

    


 

        
 

 

  

 
 
Special Cases: 
Taking r = 1, in above equation we will get the (p,q)-analogue of Fox’s H-Function as follows: 
 



 

 

 

, ,
1, 1 1,
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1, , , , ,

1 1

( ) (1 ),
1

;( , )
2, (1 ) ( ) ( ) (1 )sin

m n
s

p q j j p q j j
j j A j jm n

A B B A

Lj j B p q j j p q j j p q p q

j m j n

b s a s z dsa
H z p q

ib b s a s s s s

  

   

 

   

     
  
 

         

 

 

    (18) 
If we take  αj = βj = 1, in equation (18) we will get the (p,q)-analogue of Meijer’s G-Function 

defined by Swati Pathak et. al [14] as follows: 

, , ,

1 11 2
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1 2,
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1 1

( ) (1 )
, ,..., 1
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   (19) 
 
(B) In this section, we will evaluate the (p,q)-derivative operator involving (p,q)-analogue of 
I-Function. 
Theorem 1: Let the parameters Ai, Bi are non-negative integers satisfying the inequality 
0 ≤ n ≤ A, 0 ≤ m ≤ Bi and aj, bj, aji, bji are complex numbers, then 

zD(p,q) [z1−a1IAi,Bi ;r
m,n [z; (p, q) |

(aj, 1)
1,n

,

(bj, 1)
1,m

,

(aji, 1)
n+1,Ai

(bji, 1)
m+1,Bi

] 

    =  z1−a1IAi,Bi ;r
m,n [z; (p, q) |

(a1−1,1)(aj,1)2,n,….

(bj,1)
1,m

,       

(aji,1)
n+1,Ai

(bji,1)
m+1,Bi

]                                   (20) 

Where z ≠ 0, 0 < q < p and ω = √−1.                             
Proof:  To prove theorem (20) when a1 ≥ 0, we apply equation (8) 
L.H.S. 

=  zD(p,q)[z1−a1
1

2πω
∫

∏ Γp,q(bj − s) ∏ Γp,q
n
j=1

m
j=1 (1 − aj + s)πzsds

∑ {∏ Γp,q
Bi
j=m+1 (1 − bji + S)r

i=1 ∏ Γp,q(aji − s)Γp,q(s)Γp,q(1 − s)sinπs
Ai
j=n+1L

 

=  z
1

2πω
∫

∏ Γp,q(bj − s) ∏ Γp,q
n
j=1

m
j=1 (1 − aj + s)πDp,q[z1−a1+s]ds

∑ {∏ Γp,q
Bi
j=m+1 (1 − bji + S)r

i=1 ∏ Γp,q(aji − s)Γp,q(s)Γp,q(1 − s)sinπs
Ai
j=n+1L

 

=
1

2πω
∫

∏ Γp,q(bj − s) ∏ Γp,q
n
j=1

m
j=1 (1 − aj + s)π[1 − a1 + s]p,qz1−a1+sds

∑ {∏ Γq
Bi
j=m+1 (1 − bji + S)r

i=1 ∏ Γq(aji − s)Γq(s)Γq(1 − s)sinπs
Ai
j=n+1L

 

Since,  

Γp,q(1 + a) =  
pa − qa

p − q
Γp,q(a) = [a]p,qΓp,q(a) 

[a]p,qΓp,q(a) =  Γp,q(a + 1) 

∴ [1 − a1 + s]p,qΓp,q(1 − a1 + s) = Γp,q(1 − (a1 − 1) + s) 

Thus 

L.H.S.=        
1

2πω
∫

∏ Γp,q(bj−s) Γp,q(m
j=1 1−(a1−1)+s) ∏ Γp,q(1−aj+s)n

j=2 πZsZ1−a1ds

∑ {∏ Γp,q
Bi
j=m+1

(1−bji+S)r
i=1 ∏ Γp,q(aji−s)Γp,q(s)Γp,q(1−s)sinπs

Ai
j=n+1

L
 

Which implies, 



 

zDp,q [z1−a1IAi,Bi ;r
m,n [z; (p, q) |

(aj, 1)
1,n

,

(bj, 1)
1,m

,

(aji, 1)
n+1,Ai

(bji, 1)
m+1,Bi

] 

                                =  z1−a1IAi,Bi;r
m,n [z; (p, q) |
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Hence the result. 
Theorem 2:  Let the parameters Ai, Bi are non-negative integers satisfying the inequality 
0 ≤ n ≤ Ai, 0 ≤ m ≤ Bi and αj, βj, αji, βji are positive real numbers and aj, bj, aji, bji are 

complex numbers, then 
 

  

1, 1,,

, , ;

1, 1,

( , ) ;( , )
;( , )

( , ) ;( , )

i

i i

i

j j n ji ji n Am n

p q A B r

j j m ji ji m B

a a
D I px p q

b b

 
 

 





  
  

      

                                  =     

1, 1,, 1

, 1;

1, 1,

(0, )( , ) ; ( , )
; ( , )

( , ) ; ( , ) ( , )

i

i i

i

j j n ji ji n Am n

A B r

j j m ji ji m B

a a
x I px p q

b b

 
  

   

 





 
 
 
          (21) 

Where z ≠ 0, 0 < q < p and ω = √−1. 
Proof: To prove theorem (21) when λ ≥ 0, we apply equation (8) 
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Hence the result. 
Special Cases: 
Put r = 1 in (20) and (21) we get the (p,q)-analogue of H-function as mentioned below: 
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Put p = 1, the above results of (p,q)-analogue change into well known results of basic 
analogue of H-function [5]  as mentioned below: 
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Conclusion:The results proved in this paper give some contribution to the (p,q)-algebra and 
are believed to be new and fruitful for (p,q) analogue and are likely to find certain 
applications to the solution of the (p,q)-integral equations involving various (p,q)-
hypergeometric functions.  
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INTRODUCTION: Kashmir, a heaven on earth is one of the most beautiful places in the world. 
The valley of Kashmir is studded with lakes all over, viz Dal Lake ,Nigeen Lake, Anchar Lake  
& Manasbal lake and the beauty of all these  lakes is enhanced  by  houseboats. 

House boats from an integral part of Kashmiri beauty. In the year 1888, an 
Englishman, M.T. Kennered, conceived the idea of “Floating Houses” and thus the 
houseboats, came to be introduced  in Kashmir  for  the first time. The people attached with 
boat transport  are known as Hanjis . No description of boats or of Kashmir can be complete  
without  the word  about that hard  working  and much malignant community – The Hanjis)  
The Hanjis live in Dongas.They draw their  livelihood  from the lake  and carry out activities  
such as  water transporters , fisherman ,vegetable growers , wood- cutters, grain – carriers , 
dealers  of construction  materials , collectors  of various  lake products, paying  guest 
keepers  and tourist  guides etc. The Hanji’s are considered to be strong and hardworking 
people who have mastery in art of  living on water and know the real depth and mysteries of 
lakes and rivers.  

The Hanji community depends on Dal Lake in different ways. The Hanjis engaged with 
tourism industry possess better houses as they live in their luxury houseboats. The available 
basic civic amenities and facilities are poor and it is further deteriorated with increase in 
population and their activities. So despite these Hanji localities are within the Urban limits 
but they are deprived of most of the civil benefits of the city.  

Hanji Man in Kashmir is mainly engaged in fish capture, Hanji Women take care of fish  
processing  and marketing. Retail marketing  of fish and cured fish  are undertaken by  
women.  

The staple diet of Houseboat population is rice & they take plenty of vegetables.The 
routine cooking of Hanjis is combination of Non Veg and Vegetable in same dish.Hanjis serve 
Wazwan (Traditional Kashmiri cuisine) at their weddings. 

Hanjis are very fond of tea   and in Kashmir every time is a tea time and the Samawar 
is generally steaming throughout the day. Hanjis take it mostly with delicious bakery 
products like  Sheermals ,  Kulchas Bakerkhani etc. The most common spices and   
condiments, used by Hanjis are Turmeric , red chilies, Zira, Coriander, cinnamon, cloves 
,mint . The major  cooking  medium  of Hanjis is Mustard Oil. 

Since the majority  of the Kashmir village is located  on river banks , the river  
transport  is of  much significance. The Hanjis are semi nomadic  tribal’s who in search of  
avenues for earning move  from  one river  station to another. 

   The present investigation was a small effort to study food habits of the women  living  
in houseboats in the some parts of  Srinagar City. The researcher  was prompted  to 

mailto:toaseen.rehmat@gmail.com


 

undertake  the study , because  it was felt  that not  many studies  have been  carried  on this 
very traditional  group of  families  which  form an inseparable and important  component  of 
our society. The purpose of the  study  was to get an idea  about the existing dietary  habits  of 
houseboat women and the possible  factors  influencing their food habits.  

OBJECTIVES: The investigation was carried out with the following objectives: 
1. To investigate  the food habits of boat women  
2. To find out special likes and dislikes about the food. 
3. To find out the nutritional knowledge of the boat women. 

Materials and Methods  
Selection of Area: While determining the size of sample for the study, a maximum of 60 
women living in houseboat in some parts of Srinagar city including Dalgate, Abi-Guzar, Court 
road, Lal Mandi, Zero bridge and Tailbal areas were selected randomly. 
Selection Of Sample: The sample for the present study was taken by simple random 
sampling, comprising of 60 boat women from different areas of Srinagar city. 

Data Sources: Primary as well as secondary sources were used as a source of data in this 
study. The collection of primary data was done by questionnaire cum interview method. 
Collection of data through secondary sources included information obtained from books, 
previous dissertations, Ignou study material and different web sites on internet. 

Tools Used: For the study, an interview schedule was used to collect data from the 
respondents. 

Analysis of Data: Data collected was carefully analyzed and was then tabulated in tables. 
Some data required to be presented in other forms than tables, was represented through 
graphs- pie charts and maps.  

Results and Discussions: For the purpose of ascertaining the food habits of houseboat 
women in Srinagar, a survey was conducted in 60 houseboats families. The data collected 
was analyzed with the help of tables, charts and graphs  

Table 1: Distribution of the Sample as Per Age 

Age  group in years  Number  of Sample  Percentage  

30-40 

41-51 

51-60 

61-70 

71-80 

21 

17 

11 

07 

04 

35% 

28% 

18% 

11.6% 

6.6% 

TOTAL  60  100%  

The above table  depicts that  majority of the respondents i.e 35% were in the age group of 30-

40 years, 28% were 41-50 years, 18% were  51-60 years , 12 were 61-70 years  and 7% i.e only 4 

respondents  were in the age group of 71-80 years. 



 

Table 2: Distribution of Sample As Per Monthly Income 
From All Sources 

Groups Monthly Income No of Sample Percentage 

Low Income 

Middle Income 

High Income 

3000-6000 

7000-10000 

Above 10000 

30 

25 

05 

50% 

42% 

8% 

 As it is clear from the above table that 50% of the respondents belonged to the low income 

group, 42% belonged to the middle   income group and 8% sample fell in the high income 

group. Hence it is ascertained that majority of boat population still belonged to the low socio 

– economic group     

FIG- A: Distribution of the Respondents as Per Literacy Status 
 

 

 

 

 

 

     

The above figure  shows that the majority of boat  women  i.e 67% were illiterate  whereas  

20%  were school  dropouts , 10% were matriculate  and  3% were graduate . A research  on “ 

Literacy status among  houseboat women in Srinagar “ carried out by Qadri Rubina  in the 

year 1997 also showed  that  4.16 of the women  were literate   in the age group of 25-30 

whereas  in the age group 35-40 years all women  were illiterate 

Table 3: Distribution of the Sample as Per Type of Food 
Likely To Consume 

 
Type of Food No of Sample Percentage 

Spicy 

Normal 

Bland 

33 

17 

10 

55% 

28% 

17% 

Total 60 100% 

67%
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 As it is clear from above table that 55% of the boat women liked to consume Spicy 28% liked 

normal food and only 17% used bland food.  

FIG B: Distribution as Per Food Items Commonly 
Consumed 

 

 

 

 

 

 

Fig –C: Preference among Protein Foods 

 

 

 

 

 

 

Above data depicts that 76.66% women consumed Kashmiri Salt Tea ( Namkeen tea) 7 

women   consumed lipton tea, 7 women  consumed Kehwa. Only 20% women liked to 

consume milk, 23% women liked egg and majority of boat women i.e 57% liked to consume 

fish 

Fig-D: Frequency of Consumption of Green Leafy Vegetable
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The results from the above fig depicts  that 97% respondents  preferred  to consume  green 

leafy vegetables very often. 

FIG –E: CONSUMPTION OF FRUITS IN THE DAILY DIET 

 

 

 

 

 

 

 

The above Fig depicts that only by 45% of the respondents were taking  fruits  in their  daily 

diet  in which  major portion consumed  apple only  because  of low cost and being readily  

available  in nearby  markets . Whereas 55% did not take fruits in their daily diet, the reason 

may be poverty or personal likes and dislikes. 

SUMMARY 

The findings of the present study can be summarized as follows: 

 All the respondents belonged to Muslim Community.  

 Majority of the respondents i.e. 88% were married, 10% were widow and 2% were divorced. 

 The present finding has revealed that the majority of women in houseboats were 

housewives. only20% of them were engaged in some jobs. 

 Majority of the boat population still belong to the low socio economic group. Only 8% 

belonged to the high income group. 

 Majority of the respondents were from joint families.  

 It was also found from the present study that 67% boat women were illiterate.  

 All the families were non-vegetarian. 

 55% boat women liked to consume spicy food, 28% liked normal food and only 17% used blend 

food. It is concluded that majority of the boat women are unaware about the food that is 

hazardous for the health. 

 76.66% Women consumed Kashmiri salt, tea and others consumed Lipton and kehwa. 

 Majority of the respondents liked to consume vegetables. The commonly consumed 

vegetable was sag. 

 Majority of boat women i.e.55% did not take fruits in their daily diet, the reason may be 

unaffordability and personal likes and dislikes. 

45%

55%

yes 

No. 



 

 80% ofthe houseboat population depended on nearby markets for 

daily vegetable needs. 

 65% respondents consumed dry vegetables in Winter. Commonly consumed dry vegetables 

were brinjal, bottle guard, beans and tomato. 

 

CONCLUSION: Based on the summary of the above findings, it can be concluded that most of 

the respondents were still lagging behind in selecting the nutritional food, balanced diet and 

proper cooking methods as most of them still used traditional unhealthy method of cooling  

and consumed over fried foods which resulted in loss of nutrients . Most of them took meat 

and pulses occasionally which are good source of protein and did not include fruits and 

vegetables in their daily diet. The present study revealed that there is a need to educate the 

houseboat women above food, health and nutrition and their inter-relationship in order to 

ensure optimum health status and avoid any incidence of malnutrition. 
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Abstract: Social Commerce is a subcategory of e-commerce which uses social 

networks, social feedback, and user contributions to improve the online shopping 

experience. This mode of commerce has also become an increasingly popular solution to 

monetise online marketing, especially in the great debate on ROI in the Social Media, and of 

course for the sale of products and services. 

Shopping has always been a social, leisure activity, so being able to make adequate use 

of social networks was a great challenge, as social networks can reach active and potential 

consumers. Obtaining an advantage from social sale channels is a goal that many 

companies have been unable to reach. 

Social networks like Facebook, Pinterest, YouTube, and Twitter have established a 

framework of benefits to promote online businesses by means of this kind of commerce. 

This paper throws an insight into what to take into account when looking to offer the ultimate 

in social-powered personalised experiences. To achieve the best results from social data, a 

comprehensive approach towards social personalisation must be deployed. 

In recent years, online platforms have emerged which thrive on the activity of their users 

whoshare some social connections. For example, users share updates with their followers 

on Twitter, rate and discover music on Grooveshark or Spotify, edit articles on Wikipedia and 

post text, pictures and comments on social networks like Facebook and Google+. In each of 

these domains, people interact and form social connections with other users. At the same 

time they also express their preferences towards items through their rating, sharing, 

editing, or consuming activities. Availability of this additional social context has opened up 

new avenues for personalization closeness in a social network likely implies similar 

preferences (locality of preference) [11, 12, 16], an ability to influence those preferences [9] 

and greater chances of group consumption [18]. 

However, research on social recommendation by either augmenting collaborative filtering 

with social data [2, 5, 7] or using the first degree connections for recommendation [3, 4, 6] has 

reported varying results on different networks and often the gains of using additional social 

information are only slight [1, 8]. One of the reasons could be that little is understood about 

the connection between people’s explicit social connections and their interests in a 

particular domain how do a user’s social contacts influence his/her interests, which social 

relationships matter, and for what domains of interest? 

 
Keywords: personalization, social feedback, leisure activity, social data 
 
 



 

Introduction: Personalized search is now being used in major social media platforms that 
tailor social media profiles to their users. Because of social media profile personalization, 
marketing messages may not be reaching the audience you thought were seeing them. 
However, social data can be analyzed and refined in order to break through the social 
personalization filters and reach your audience on social media. While the major social 
media platforms (Facebook, LinkedIn, Twitter, YouTube, Google+ and Pinterest) are 
personalizing user profiles, marketers can create a plan to reach social users effectively. 
This search and social media marketing class, Personalization and Machine Learning for 
Social and Search, instructed by Katherine Ong, shows how marketers can create data 
driven strategies that break through personalization filters and reach the target audience on 
social. 
 
Personalisation is the hot topic at the moment. Customers want it, and online businesses 
want to give it to them. But what businesses need is the most timely, accurate and, 
unsurprisingly, “personal” data upon which to base this personalisation.  

Here are the important factors to take into account when looking to offer the ultimate in 
social-powered personalized experiences.  
Historically it has been difficult to build an accurate picture of each individual end user. 
Businesses have struggled against data limitations, with little or no access to detailed, 
meaningful information on the individual. 

 
But that has all changed. Social network data can now be mined and refined to produce 
intricate user profiles and provide deeply meaningful insights. 

https://econsultancy.com/uk/blog/11328-the-four-ps-of-personalisation


 

To achieve the best results from social data, a comprehensive approach towards social 
personalisation must be deployed. 
Earn your access to social media timelines:  
Personal data is the new digital currency, and is likely to become increasingly valuable for 
both organisations and individuals in the near future.  
The Boston Consulting Group has estimated that by 2020, the value created through digital 
identity can deliver a €330bn annual economic benefit for organisations in Europe, and 
€670bn for consumers. 
The combined total digital identity value could amount to roughly 8% of the EU-27 GDP. But, 
in order for customers to part with their information you will need to demonstrate a return in 
value for them. 
Personalisation needs to provide an improved, relevant, and more engaging experience for 
your users. Deliver this meaningful and individual experience to your customers and you’ll 
be in the best position to start realising quantifiable returns on your efforts.  
Focus on intent: 
Simply having more data about someone is not going to be enough; you need to interpret that 
information into their next most likely course of action, thus determining their intent. 
The ability to take all the available information, filter out the noise and then formulate a 
precise ‘interest fingerprint’ for each individual, will mean you can then calculate their intent. 
Once you’ve established their intent, you have the key to delivering the most relevant, 
personalised experience on your site, making sure what they see matches the intent that 
they arrived with.  
Make it real time: 
To ascertain their intent at the precise time that they visit your site, all your data and 
calculations will need to be as up-to-the-minute as possible – after all, people do change 
their minds now and then. 
Social media users will typically post updates once or twice a day, a demonstration that 
there are a huge number of constantly changing indicators of intent. 
Make sure your personalisation solution is always parsing the most recent set of data, in its 
entirety, and within the present context. 
Tune as you go: 
Social personalisation will deliver a greatly improved experience on your site from day one. 
Easier sign-in processes, personal greetings, individually tailored content 
recommendations and messages triggered according to your criteria – these are some of 
the immediate enhancements that your users will notice. 
 
But, as more and more customers take advantage of your personalisation options, you’ll 
gain more and more interaction data to analyse to work out what offers/products/content 
match your specific customers. 
Learning about users, and adapting to their needs over time, is just as important as the initial 
intent calculations. 
Bring in other data sources: 
There is a lot of social data out there, loads in fact, but only by putting it into context will you 
be able to make the most out of it. Adding in contextual data – such as time of day, search 
term, previous onsite actions etc. – will increase the relevance of the personalisation on 
your site. 

http://www.lgi.com/PDF/public-policy/The-Value-of-Our-Digital-Identity.pdf


 

There is no point in offering customers articles about travelling in, say, South America, or 
products such as a guide book or travel insurance, the week after they have returned from 
their trip. 
You’ll need a process that can decipher the noise from all the social media data, and put this 
information into the wider context in order to get social personalisation spot on. 
To improve the experience even further you’ll need to add data from your own inventory, so 
that you can match every customer’s intent to the content, products, deals and services that 
you offer. 
 
Apply some rules: 
Yes, you can get a very wide set of data from someone when you are granted access to their 
social identity, but that doesn’t mean you need to forget everything else that you may already 
know about them or your business. 
Bearing this in mind, you should also add your own rules to compliment the wealth of social 
data. You can use the superior granularity of information provided by social data to offer very 
specific offers. 
For example, customers with identified interests in both London tourism and rock music can 
be offered, by calibrating rules, specific deals on concert tickets at London venues.  
Don’t redirect customers, enable them: 
Be careful that you are not just pushing customers to the content that you want them to see, 
like your most recent special offers. 
It needs to be really relevant to their interests; otherwise you’ll risk alienating rather than 
engaging your visitors. 
Execute personalisation well, by making their experience easier and more relevant, and 
they will be much more likely to come back and to share your content around their 
networks.  
Measure everything: 
You’ll no doubt want to tune things over time, to make sure that you are getting the utmost 
benefit from your personalisation efforts. 
At the end of the day you’ll want to know that your KPIs are improving, so make sure that you 
track not only the number of people using your social personalisation features, but also the 
revenue value that they generate compared to people who do not use them.  
Build a bridge to your content: 
Your content, your products, your offers – these will form the final piece in the 
personalisation puzzle. 
The ‘interest fingerprint’ – and the resulting intent calculations – will form the bridge 
between the social identities of your visitors and your catalogue of content. Step one is 
cracking the social code; the final step is mapping this social signal against your inventory. 
Reach beyond each visitor: 
Social Personalisation doesn’t stop at the individual. Social networks are, by their very 
nature, social, so make sure your platform makes it easy for customers to become 
advocates and share your content. 
The abundance of social connections can be utilised to help spread the word for your 
business, and can now be targeted only at the most interested people – so there’s no more 
need for widespread Facebook spamming, just the right messages going to the most 
receptive people, channeled via the most reliable source: their friends. 

https://econsultancy.com/uk/reports/the-realities-of-online-personalisation-report


 

Personalization is Power 
In the digital marketing space, personalization is critical when it comes to capturing the 
attention of consumers. Consumers have the tools to avoid irrelevant content on the Internet 
and they aren't afraid to use them. 
Who can blame them? Consumers are growing increasingly accustomed to personalized 
content, which also means that it is becoming increasingly important for companies to 
provide personalized content. For now, consumers are willing to share their data if it means 
they receive a personalized shopping experience in return. 
Eventually, companies may track and collect consumer data whether we like it or not. This is 
why it's best to jump on the content personalization train early on. 
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Abstract: India being the fourth largest consumer of energy mainly depends on imported oil, 

gas and locally available fossil fuel to meet its energy requirements. However the fast 

depletion of fossil fuels and their adverse effects on the environment have forced 

policymakers to search for renewable and non-conventional sources of energy for 

sustainable development. As a result usage of biodegradable waste is receiving huge 

attention. The biodegradable waste is converted through various processes into energy 

efficient forms.  Anaerobic digestion is mostly preferred for the handling of biodegradable 

wastes to generate biogas mainly composed of methane and carbon dioxide in closed loops.  

The process of anaerobic digestion is applicable for all biodegradable wastes, given that the 

solid can be introduced to the system at a suitable concentration. India being an agrarian 

country generates a huge amount of cattle dung and agricultural residues , so anaerobic 

digestion can be used to handle these wastes for energy recovery, and methane produced in 

this way can be used for replacement of fossil fuels and also to lower drudgery of a rural 

woman from collecting firewood. Besides biogas slurry can be used as fertilizer in 

agricultural fields as it lowers the pathogen count and odorous emissions from wastes. 

Ministry of new and renewable energy has been supporting for the promotion of family type 

biogas plants all over the country. This paper reviews the process of anaerobic digestion and 

the current status of biogas generation in India. 

Keywords: anaerobic digestion, renewable energy, biogas, biodegradable wastes 

India’s economy is growing and is placed as fourth largest energy consumer in the world 
after the United States, China and Russia (IEA, 2014). With the population of about 1.32 billion 
in 2017, India is the 2nd most populous country in the world, growing about 1.3% each year 
since 2008 (World Bank, 2013). According to the International Energy Agency (IEA, 2014), 
India's per capita energy consumption is one-third of the global average, which indicates 
higher energy demand in the long term as the country continues its path of economic 
development.  

India possesses large coal reserves and also exhibited good growth in crude oil and 
natural gas production over past two decades, although it still has a dependency on imported 
fossil fuels (EIA, 2014). A major challenge in the present energy scenario is the generation of 
sufficient amount of energy in a sustainable manner. Due to fast depletion and adverse 
environmental effects of fossil fuels, it has become the need of the hour to focus on 
renewable sources for sustainable development. Indian government began promoting the 
development of renewable energy resources forty years ago. India's energy planning is 



 

based on the high economic growth, providing basic needs to all and at the same time, India 
is also dedicated to the mitigation of climate change (Sawhney, 2013). 

The naturally occurring energy-containing carbon resource, biomass, is used as a 
substitute for fossil fuel (Panwara et al., 2011). Anaerobic digestion is one of the most energy-
efficient and ecologically beneficial technology for bioenergy production. It involves the 
degradation and stabilization of organic materials under oxygen free conditions by microbes 
and leads to the formation of biogas with main constituents as CH4 and CO2 (Hiloidari et al., 
2014). 

 Because of many economical and environmental benefits methane production through 
anaerobic digestion from different biological wastes is considered ideal all over the world. 
Further, anaerobic digestion of biological wastes helps in the waste management, reduction 
of organic pollution, and prevents the emission of greenhouse gases to the atmosphere, 
either by direct burning or by bacterial fermentation of biomass. Various parameters have 
more or less impact on anaerobic digestion, summarized in Table 1. The performance of 
biogas plants can be controlled by parameters like pH, temperature, carbon/nitrogen ratio, 
retention time, nutrients etc. (Santosh et al., 2004). 

Table 1. Parameters affecting anaerobic digestion process 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Potential of biogas energy in India: India has one of the world’s largest livestock population 
of 283 million (National Dairy Development Board, 2012), which produces about 880,000 tons 
of cattle dung daily. As per estimates one third of the annual dung production is made 
available for biogas production. India also has potential of installation of more than 12 million 
biogas plants (Kashyap et al., 2003). The animal manure is used as monosubstrate for most 
of the digesters in the world to produce biogas. But the limited availability of animal manure 

Parameter Range Reference 

Temperature 
Mesophilic (35–42 °C), 

Thermophilic (45–60 °C) 
Psychrophilic (≤15 °C). 

Kumar et al. 2013 
Pandey and Soupir 2012 

pH 
6.5 to 8.5 

Optimum at 7 

Kheiredine et al. 2014 

 

C: N ratio 25–30:1 Tanimu et al. 2014 

HRT 

a)10-25 days (Easily 
degradable, mesophilic 

temperature 

b)50- 100 days 
(lignocellulosic substrates, 

low temperature) 

Schnurer and Jarvis 2010 



 

has led to the introduction of feedstock alternatives and multi-feedstock digestion. It also 
helps to balance the nutrient content (C: N) of digestion, proper management of agricultural 
residues apart from lowering dependence on cattle dung. So the co-digestion of cattle dung 
with crop residue is gaining thrust due to its synergistic effect (Teghammar et al., 2013). 
Agricultural residue generation in India has been estimated about 500Mt (million tons) per 
year (MNRE, 2009) with highest in Uttar Pradesh (60Mt) followed by Punjab (51Mt) and 
Maharashtra (46Mt). Studies have revealed that at least 150-200 million tonnes of the 
produced agricultural biomass does not find much productive use, and can be made 
available for alternative uses at an economical cost (MNRE, 2014). 

India’s energy policies reflect an approach of significantly deriving energy from clean, 
renewable resources together with a drop in the carbon emissions as the target of 18.5 GW 
by 2017 and an additional 30.5 GW by 2022 has been setup, of energy derivation from 
renewable resources (Sawhney, 2013 and Government of India, 2012). There has been 
considerable support for policies related adoption of cleaner energy services related to 
cooking and lightening, one such scheme is National Biogas and Manure Management 
Programme (NBMMP), started in 2005 as the result of the merger of the National Project on 
Biogas Development and a manure management initiative (Raha et al., 2014).  

The Ministry of New and Renewable Resources (MNRE) has introduced a number of 
different programmes (National Project on Biogas Development in 1981, National 
Programme for Improved Chulhas, NPIC in 1986 and National Biomass Cook Stove Initiative 
in 2009) to substitute biomass cooking with unconventional cleaner fuels such as biogas 
(Bansal et al., 2013 and Venkataraman et al., 2010). The main aim of National Project on 
Biogas Development was the promotion of biogas plants using easily available cattle dung 
and other biomass waste to produce methane for household cooking and lighting (Bond and 
Templeton, 2011). The scheme was renamed as National Biogas and Manure Management 
Programme in 2005, an attempt to address the failure of target oriented approach. The new 
NBMMP scheme, which aims to encourage rural population of India to adopt biogas 
technologies to meet their household cooking and lighting needs, involves Khadi and Village 
Industries Commission concrete and plastic floating dome plants and cheaper, concrete, 
fixed-dome Janata and Deenbandhu plants (Singh and Sooch, 2004). According to the MNRE 
report India is the second largest country in the world for the implementation of biogas 
programme with installation of 4.75 million family type biogas plants against the capacity of 
12 million biogas plants in the country for cooking, lighting, and pumping application (MNRE, 
2014).  
Conclusion: 

Biogas produced from anaerobic digestion is a clean and renewable fuel, produced 
from organic wastes which help in waste management and prevention of environmental 
pollution. For the rural people, biogas can play a great role in energy alternative for cooking 
and domestic lightening.  For successful implementation of biogas related schemes energy 
governance and local participation are essential.. It can further be concluded that there 
exists high potential for exploration of available biomass in India which can be converted into 
usable energy. There exist various sources and forms of biomass available in India. 
Anaerobic digestion also is an effective method to derive energy from biomass and enrich 
the country with good growth in an energy demanding world. 

 



 

References: Bansal, M., Saini, R. P., & Khatod, D. K. (2013). Development of cooking sector in rural 
areas in India A review. Renewable and Sustainable Energy Reviews, 17, 44-53. 

Bond, T., & Templeton, M. R. (2011). History and future of domestic biogas plants in the developing 
world. Energy for Sustainable development, 15, 347-354. 
Government of India, 2012. Report of the Working Group on Power for Twelfth Plan (2012–17), Ministry 
of Power, New Delhi. 
Hiloidhari, M., Das, D., & Baruah, D. C. (2014). Bioenergy potential from crop residue biomass in 
India. Renewable and Sustainable Energy Reviews, 32, 504-512. 
IEA International Energy Agency (2014). June 2014. 
https://www.iea.org/publications/freepublications/publication/2014_IEA_AnnualReport.pdf 
Accessed on 2016 Feb 20.  
Kashyap, D. R., Dadhich, K. S. & Sharma, S. K. (2003).Biomethanation under psychrophilic conditions: 
a review. Bioresource Technology, 87, 147-153. 
Kheiredine, B., Derbal, K. & Bencheikh-Lehocine, M. (2014). Effect of starting pH on the produced 
methane from dairy wastewater in thermophilic phase. Chemical Engineering, 38, 2283-9216. 
Kumar, K. V., Sridevi, V., Rani, K., Sakunthala, M. & Kumar, C. S. (2013). A review on production of 
biogas, fundamentals, applications and its recent enhancing techniques. Chemical Engineering, 57,  
MNRE Ministry of New and Renewable Energy Resources (2014). October 2014. 
http://mnre.gov.in/file-manager/akshay-urja/september-october-2014/EN/18-21.pdf. Accessed on 
2016 Feb 10. 
MNRE Ministry of New and Renewable Energy Resources. (2009). July 15. Govt. of India, New Delhi. 
http://www.mnre.gov.in/biomassrsources. Accessed on 2014 Aug 9. 
NDDB National Dairy Development Board. (2012). 29 Feb 2012. 
http://www.nddb.org/English/Statistics/Pages/Population-India-Species.aspx. Accessed on 2014 
Aug 10.  
Pandey, P. K. & Soupir, M. L. (2012). Impacts of temperatures on biogas production in dairy manure 
anaerobic digestion. International Journal of Engineering and Technology, 4, 629-635. 
Panwar, N. L., Kaushik, S. C., & Kothari, S. (2011). Role of renewable energy sources in environmental 
protection: a review. Renewable and Sustainable Energy Reviews, 15(3), 1513-1524. 
Raha, D., Mahanta, P. & Clarke, M. L. (2014). The implementation of decentralised biogas plants in 
Assam, NE India: The impact and effectiveness of the National Biogas and Manure Management 
Programme.Energy Policy, 68, 80-91. 
Santosh, Y., Sree, K. T. R., Kohli, S., & Rana, V. (2004). Enhancement of biogas production from solid 
substrates using different techniques – a review. Bioresour. Technol. 95, 1–10.  
Sawhney, A. (2013). Renewable Energy Policy in India: Addressing Energy Poverty and Climate 
Mitigation. Rev. Environ. Eco. Policy, 7 (2), 296–312. 
Schnurer, A., & Jarvis, A. (2010). Microbiological handbook for biogas plants, Swedish Gas Centre 
Report bulletin 207, pp. 25-29. Swedish Waste Management, Sweden 
Singh, K. J., & Sooch, S. S. (2004). Comparative study of economics of different models of family size 
biogas plants for state of Punjab, India.Energy Conversion and Management, 45(9), 1329-1341. 
Tanimu, M.I., Ghazi, T. M., Harun, R.M. & Idris, A. (2014). Effect of carbon to nitrogen ratio of food waste 
on biogas methane production in a batch mesophilic anaerobic digester. International Journal of 
Innovation, Management and Technology, 5, 116-119. 
Teghammar, A., Castillo, M., Ascue, J., Niklasson, C. & Horvath, I. S. (2013). Improved anaerobic 
digestion by the addition of paper tube residuals: Pretreatment, stabilizing, and synergetic effects. 
Energy Fuels, 27, 277−284. 
Venkataraman, C., Sagar, A. D., Habib, G., Lam, N., & Smith, K. R. (2010). The Indian national initiative 
for advanced biomass cookstoves: the benefits of clean combustion. Energy for Sustainable 
Development, 14(2), 63-72. 

https://www.iea.org/publications/freepublications/publication/2014_IEA_AnnualReport.pdf
http://mnre.gov.in/file-manager/akshay-urja/september-october-2014/EN/18-21.pdf
http://www.mnre.gov.in/biomassrsources


 

Applications of Context Aware Digital Guide in Tourism 

Ovass Shafi, Asif Iqbal Kawoosa, Rashif Ashraf malik, Syed Ishfaq Manzoor 
Assistant Professors, Department of Computer Applications, A.S College, Srinagar. 

Ab. Qayoom Sofi 5 
 Assistant Professor, Department of Computer Applications, Women’s College M.A. Road , Srinagar. 

 

Abstract: The paper is about the idea of developing context aware tourist application for 
tourist department that will assist the tourists, drivers, visitors to make efficient decisions 
regarding their tours before planning for their visits. In this paper we will give an 
introduction of context aware system, applications of context aware system, their 
applicability in tourism department. 

Our state has an immense potential for the sustenance of the tourism industry. In the 
economic growth of Jammu and Kashmir, the tourism has always played a great role 
particularly in Kashmir Valley. The tourism in Kashmir can be supported with the help of 
context aware digital guides. The context aware digital guides can be designed that will not 
only provide the information about various tourist destinations to visit, but other related 
information like means of transport to go there, hotels and lodges available for 
accommodation, restaurants and other useful information. The context aware digital guides 
will act like personal digital assistants for a tourist and will provide information to them as 
per their requirements. Finally we will give a brief idea about the development of context 
aware smart guide application. The paper shows the structure of this application and then 
explains the working of each module used in the application.  

Keywords: Context, Smart devices, Context aware system, tourism, digital guides. 

Introduction: Any information associated with a person, place of an object that affects the 
interaction between user and application. The services offered by the application to users 
depend upon the context. Any change in context demands different set of services from the 
system. 

Context Aware System: Context aware systems are systems that can sense the 
environment, read the changes and adjust their behavior so as to fulfil the user 
requirements in best possible manner. Researchers have recognized the applications of 
context aware system in number of fields like education, business, medicine, information 
retrieval, mobile systems and soon. 

Use of Context Aware System in Tourism: The use of context aware system in tourism is not 
an exception. We can make use of context aware system in tourism to large extent. The 
context aware smart guide will help tourists to get instant information about various places 
to visit. It will provide accurate information about the weather conditions of various tourist 
stations, routes to be followed to the selected place, traffic conditions, restaurants available 
there, hotels and accommodation facilities available, museum, shops, public services etc.  



 

COSMG: The COSMG is an abbreviation for COntext aware SMart Guide. It is a context aware 
smart device that provides service to the user based upon his interest. If a person is 
interested in historical places, the device will provide him information related to different 
historical places to visit. If he likes to visit meadows, the device will provide him the 
information about popular meadows along with all the related information. Initially the 
device will start with the current location of the user showing his position, nearby places, 
nearby railway stations, bus stops, airports, hotels, restaurants and other places of 
interests. The application will be built on the already existing services. There are large 
libraries of web services that can be integrated with already existing semantic web 
technology. Using web services we can integrate large number of features in our application 
while at the same time the semantic web technology makes our application more 
responsive, accurate and intelligent. For including context awareness in our application we 
can’t rely entirely on existing web services and semantic web technology but has to provide 
some means of context aware system that will be more intelligent, accurate, and that fulfils 
user needs to large extent in changing environments. We need to create a rich dynamic 
knowledge base that stores information about various tourist attractions. The knowledge 
base must be self-updating. In case a user visits some new place that does not exist in the 
knowledge base of the application, the application shall sense the duration spent by the user 
at that particular place. If a user spends enough time at that place and navigates that place 
well, the application must use its GPS service to locate the place, its environmental 
conditions, distance from city, nearby places and store all information in the knowledge base 
so that the knowledge base keeps on updating on regular basis. 

here must also be an efficient search system that accepts queries from the user regarding 
any site, and searches the details about that site and provides information like, distance from 
current location, time to reach there, traffic conditions, weather conditions, accommodation 
facilities available there, restaurants available, banks, and other relevant information that is 
of interest to the user. 

Related Work: Already some research has been done in this area and some tourist guide 
smart applications have been developed. The tourist department uses intrigue system which 
helps the users to plan a tour along some tourist attractions. This research emphasises 
mostly on planning, scheduling by taking into account some context elements like location of 
tourist attraction, interests of user, etc. Another system known as Masro CARonte provides 
services that adapts to the user and his context onboard cars.  

The proposed system COSMG focuses on the use of contextual elements, web services, web 
semantics, search techniques, machine learning concepts to develop a context aware smart 
guide for tourists. The application will be based on following components 

a. User Interaction  
b. Knowledge base 
c. Search mechanism 
d. Notification 
e. Web Services 
f. User Services 
g. Context Sensing 
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Proposed System: The structure of the proposed system is shown in figure below. From the 
figure we can see the main actor is user that interacts with the system. The system has user 

interaction module, service access module, web services (3rd Party Services), Notification 
Centre 
User: The user is any person that wants to use the COSMG application. The users can be 
tourists, pilgrims, Businessman who travels some unknown location without being aware 
about new places or any person who wants to know about the places that they have not 
visited before. 



 

User Interface: The user interface is very simple and makes the application easy to use. The 
user can enter the place that he wants to know about and the application will notify him 
about all the necessary information related to that place. The information includes latest 
weather update of that place, hotels available for accommodation, restaurants for 
recreation, clubs, places of entertainment, shops, malls, public places, etc. The application 
will make the use of third party services commonly known as web services to get all the 
necessary information about any place.   

Third Party Services 

 Network Service Providers: There are various service providers that provide network 
coverage services. The user has the flexibility to use any network provider of his choice. The 
user can also switch from one service provider to other. All the service providers provide 
common basic facilities like internet connectivity (2G,3G, 4G), voice call services, video call 
services, sms services etc. 

 Context Aware Services. This is one of the most important and interesting service. In case 
the user didn’t start the application and didn’t enter any place of interest, the context aware 
service like GPS senses the movement of user, his location, notifies him about the weather 
conditions of his current place. This service will retrieve the list of possible tourist 
destinations that falls on the same direction in which user is moving and notifies the user 
about the distance from his current location to various tourist stations, traffic conditions, 
means of transport to get there, feasibility of visiting the place, availability of 
accommodation, food, etc. Using this service the user can get all the necessary information 
to decide which place to visit and which place to avoid. For example if some user who is not 
aware about the climatic conditions of particular place plans to visit some place that is not 
feasible to visit during winter, the context aware service will notify him about the possible 
difficulties that he will face there. 

Notification Centre: The notification centre notifies the user about various notifications at 
runtime. This module receives the information at runtime from web services like GPS, 
weather forecasting, maps, etc. It also receives information from context aware at runtime 
by sensing the location, time, velocity, position, etc. Based on these contextual elements and 
the changes in these elements, the context aware system processes the changes and 
adjusts itself to changing needs and sends the results to the notification centre. The 
notification centre reads the contextual results and sends notification to the user that helps 
the user to make better decisions. 

Conclusion: In this paper, we discuss the concept of context aware system, the applications 
of context aware systems in various fields like medicine, engineering, education etc.  
The paper also presents the concept of applicability of context aware system in tourism. The 
use of web services, web semantics, knowledge base, 3rd party services in tourism is also 
discussed.  Finally the paper also discusses the structure of proposed application name 
context aware smart guide (COSMG). The various modules of the COSMG, interaction 
between user and COSMG, interaction between various modules of COSMG are explained.  
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ABSTRACT: The Massive Open Online Course (MOOC) movement is the latest ‘big thing’ in 
Open and Distance Learning (ODL) which promises to transform Higher Education across 
the boundaries. However, there are a number of problems and challenges in MOOC and one 
among them is the issue of the consistently high dropout rate of MOOC learners. Both 
opportunities and threats are extensively discussed in this paper comprising issues on 
opening up education for the whole world, pedagogy and online versus campus education. 
we introduce a critical review of literature relating to MOOC, its potential to transform higher 
education by expanding academic access on an unprecedented scale eliminating the 
geographic boundaries, raising the level of education globally and analyzing the several 
specific courses related to some organizations. we also discuss a critical review of literature 
relating to MOOC completion rates and dropout rates, considering what factors are within 
the control of an MOOC provider and suggesting the most promising avenues for 
improvement.  

Keywords: Massive open online courses, MOOCs Platforms, pedagogy completion rate. 

Introduction 

MOOCs have been steadily gaining attention in Higher Education ever since they first came 
into being in 2008 during the CCK08 course organised by George Siemens and Stephen 
Downes (de Waard, et al., 2011). In 2012 the next MOOC evolution took place when the 
University of Stanford organised the Artificial Intelligence course, attracting over 100,000 
interested learners. MOOC were new and they shook the educational establishment 
(Mazoue, 2013; Adams, 2012; Pérez-Peña, 2012). Since then a lot of MOOC research and 
experimenting has been done, resulting in a better understanding of how MOOC can help 
teachers and learners in this new eLearning era. From small to massive A MOOC, is an online 
course which is mostly provided for free, where a gathering of participants willing to 
exchange knowledge and experience for individual or collaborative learning. A MOOC 
provides information and content links on a particular topic, and engages participants 
throughout the course to enable them to understand that topic. Massive open online courses 
(MOOCs) are seen as an opportunity to gain access to education and professional 
development and to develop new skills to prepare for high-paying jobs (Pappano, 2012). 
Recent articles on MOOCs in both the scholarly literature and the popular press emphasize 
the fact that hundreds of thousands of people around the world now have access to courses 
offered by elite universities (Lewin, 2012). From its onset as correspondence courses 
delivered via mail, it has represented a shift of the burden of the teaching and learning 
process.Research shows that the people taking advantage of MOOCs are already employed, 



 

young, well educated, predominantly male, from developed countries, have higher levels of 
formal education, and are unlikely to encounter barriers related to the affordability of higher 
education (Christensen, Steinmetz, Alcorn, Bennett, Woods, Emanuel, 2013). In short, the 
individuals expected to benefit most from MOOCs are inadequately represented among the 
early adopters of this new form of education (Christensen et al., 2013). Although MOOCs are 
seen as one possible path toward upward mobility, few studies have examined whether and 
how the populations with the most to gain leverage these resources. The Massively Open 
Online Course (MOOC) phenomenon has challenged established notions and prompted 
education institutions to re-examine their own current missions in relation to them (Daniel, 
2012) and it has even been argued that every institution needs a MOOC strategy (Kim, 2012.  
This paper provides the results of a comparison between MOOC learners who choose to 
register themselves for MOOCs and pursue their education online (the target group) with  a 
formal education learners (the comparison group), looking specifically at demographic data 
and motivations across 11 Coursera offerings from fall 2011 to winter 2015. The results 
detailed here contribute a better understanding of an SWOT analysis of MOOCs. The aim is to 
determine how MOOCs might better serve those who are not able to register for formal 
studies due to financial, time or geographical limitations. 

Background 

In Search Of a General Definition: The short answer is that a MOOC is an online video of a 
college lecture. The M stands for massive because there is no limit to the number of students 
who can enroll from anywhere in the world. Anant Agarwal is a professor of electrical 
engineering and computer science at MIT, and president of edX, a non-profit MOOC company 
owned jointly MIT and Harvard. In 2011, he launched a forerunner called MITx (Open 
Courseware), hoping to get 10 times the usual number of classroom students in his spring-
semester circuits-and-electronics course, about 1,500. In the first few hours of posting the 
course, he told Heller, he had 10,000 students sign up from all over the world. The ultimate 
enrollment was 150,000. Massive. 

One might assume the terms “Massive”, “Open”, “Online”, and “Course” obvious in their 
meaning.  Unfortunately, this is not the case.  In an example of the slippery nature of the 
term, Daniel notes the rapid evolution of the MOOC definition at Wikipedia over the period of 
a single week (2012, p3).  However, certain attributes may be common across MOOCs. Two 
key attributes that have been noted as common are open access - meaning registration is 
not required and scalability - meaning the courses are designed to support very large 
numbers of participants  (Massive open online course, n.d., para. 4).  Educause has identified 
a list of general MOOC characteristics, including online courses consisting of recorded 
lectures, voluntary student participation, scalability at the cost of direct instructor contact, 
self-directed study with peers, STEM focus, and big data (What campus leaders, 2012, p.1). 

Examples exist of proto-MOOC initiatives such as the ill-fated Oxford / Stanford partnership, 
All Learn (What went wrong, 2006, para. 1).  However, tuition was not free.  Cost for the public 
was around $300 per course.  The enterprise was shuttered in December of 2005 with a joint 
statement that “the cost of offering top-quality enrichment courses at affordable prices was 
not sustainable over time” (What went wrong, 2006, para. 1).  Another example, 

https://www.edx.org/
http://web.mit.edu/
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Massachusetts Institute of Technology’s (MIT) OpenCourseWare project, was created to 
serve the MIT institutional mission of intellectual philanthropy as an Open Education 
Resource (OER).  Such initiatives presage MOOCs, which can be traced through the history of 
its two basic forms, the cMOOC and the xMOOC. 

cMOOCs: In 2008, the first generally recognized MOOC was developed by George Siemens 
and Stephen Downes at the University of Manitoba, Canada.  Dave Cormier and Bryan 
Alexander of the University of Prince Edward Island, Canada, are credited with creating the 
term MOOC to describe the course. The subject of the first MOOC, Connectivist theory, also 
represents the underlying tenets Siemens and Downes followed in the design of the course.  
It has since become the template for a cMOOC - the c standing for Connectivist theory.  
Approximately 2300 online students attended the course. (Massive open online course, n.d., 
para. 9).  Since then, many institutions have successfully conducted their own cMOOCs on 
topics ranging from Connectivism to personal learning environments, analytics, and digital 
storytelling (Rodriguez, 2012).  In a blog post, Siemens states that he and Downes wanted to 
emulate MIT’s contributions to learning via their OpenCourseWare initiative (Siemens, 2012).  
Siemens notes Ivan Illich’s concept of learning webs involving networks of information 
(Siemens, 2008, p.9).  Siemens states that Connectivism represents a synthesis of concepts 
derived from “chaos, network, and complexity, and self-organization theories” (Siemens, 
2004, para. 23) and that creating connections between disparate realms can promote 
innovation (para. 22).  He declares Connectivism is unique, and differentiated from 
Behaviorism, Cognitivism, and Constructionism in that it addresses learning that occurs 
outside of individuals, such as within organizations (Siemens, 2004, para. 11) and that it 
promotes the ability to rapidly evaluate the value of knowledge, which is intrinsic to learning 
(para. 12).  However, David Wiley argues that without empirical grounding, the theoretical 
framework remains a “thought-experiment” (Wiley, 2010, para. 6)  According to Downes, 
cMOOC teaching and learning consists of four basic activities:  Aggregation, Remixing, 
Repurposing, and Feeding Forward (Downes, 2011). cMOOCs continue to be conducted as 
free and open experiments in Connectivist learning.   

xMOOCs: In 2011, a new type of MOOC emerged, pioneered for the most part by Ivy League 
faculty.  This new form has generally come to be known as an xMOOC, and tends to follow a 
different sort of theoretical underpinning than the cMOOCs.  The first model for an xMOOC 
was born out of a successful test MOOC on artificial intelligence conducted by Stanford 
professor Sebastian Thrun and Peter Norvig in 2011.  It attracted over 160,000 students 
(Rodriguez, 2012).  That course led Thrun and two colleagues - Mike Sokolsky and David 
Stavens to the foundation of Udacity (Welcome To Udacity, 2012). Udacity is a for-profit 
enterprise offering courses, covering mostly scientific and math topics (Carr, 2012, para. 8).  
As of August, 2012, Udacity student enrollment was reported as 739,000 students (Young, 
2012a, para. 1).  The next xMOOC platform to appear was Coursera, founded in April of 2012 by 
two Stanford professors, Daphne Koller and Andrew Ng (Coursera, n.d.).  Although another 
profit-based initiative, it differs from Udacity, in that it decided to partner with institutions, 
which can deliver their own content via the Coursera MOOC platform.  According to Carr 
(2012), Coursera began its partnerships with Stanford, Princeton, Penn and the University of 
Michigan, but has since partnered with 29 additional institutions and is offering 
approximately 200 courses.  By the end of 2012, more than 1.7 million students have attended 



 

a course (Coursera, n.d.).  The third major xMOOC began as an earlier MIT initiative in 
December of 2011 dubbed MITx.  By May 2012, a partnership known as edX had evolved with 
Harvard University (DeSantis, 2012). Other institutions have since joined the consortium. The 
edX learning platform is open source.  edX courses are free, although certificates for 
successful completion of courses are available for a fee (edX, n.d.).  By 2012, 370,000 
students had enrolled in the eight available courses (Vogel, 2012).  In regards to pedagogy 
and practice, Bates has characterizes xMOOCs as behaviorist in nature (2012, para. 7).  
Rodriguez states they are basically cognitive-behaviourist in nature with some social 
constructivist potential (2012, para. 6).  Most xMOOCs consist of courses delivered as videos, 
interspersed with quizzes.  The level of interaction of the individual with other students can 
vary, but little to no direct interaction with the instructor is the norm.  Regarding motivating 
factors, Udacity states that it was created on its founders’ belief that much of the education 
value of their own university courses could be offered to students online for very little cost 
(Welcome to Udacity, 2012).  Coursera states that they are “social entrepreneurship 
company”, partnering with top universities around the world to offer anyone free online 
courses, in hopes to give all access to quality education (About Coursera, 2012).  As the sole 
not-for-profit endeavor of the group, edX states on its website that “Along with offering 
online courses, the institutions will use edX to research how students learn and how 
technology can transform learning–both on-campus and worldwide” (About edX, 2012).  
Other business-related goals are still being explored (Daniel, 2012, p. 7-8).  It seems that 
xMOOCs are taking a page from the Silicon Valley playbook - build out quickly, and worry 
about the revenue streams later (Young, 2012, para. 5).   

Analysis 

In the last three years, over 25 million people from around the world have enrolled in 
Massive Open Online Courses (MOOCs) offered by Coursera, EdX, and other platforms. 
Initially heralded as a revolution in higher education access, expectations have been 
tempered as research revealed that only a small percentage of these millions were 
completing the courses, approximately 80% already had at least a bachelor’s degree, nearly 
60% were employed full-time, and 60% came from developed countries (defined as 
members of the OECD). MOOCs seemed to be serving the most advantaged, the headlines 
blared, and most people weren’t even completing them. MOOCs are controversial as some 
say they are the future of higher education others see them as the eventual downfall of it. 
Heller, in his research puts forward some points about MOOCs: MOOCs are free so a definite 
plus for the student. This is likely to change as universities look for ways to defray the high 
cost of creating MOOCs. According to Heller, 85% of California's community colleges have 
course waiting lists to avoid overcrowding. A bill in the California senate seeks to require the 
state’s public colleges to give credit for approved online courses.It forces professors to 
improve lectures because the best MOOCs are short, usually an hour at the most, addressing 
a single topic, professors are forced to examine every bit of material as well as their 
teaching methods.Create a dynamic archive. That's what Gregory Nagy, professor of 
classical Greek literature at Harvard, calls it. Actors, musicians, and standup comedians 
record their best performances for broadcast and posterity, Heller writes; why shouldn't 
college teachers do the same? He cites Vladimir Nabokov as once suggesting "that his 
lessons at Cornell be recorded and played each term, freeing him for other activities." 
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MOOCs are designed to ensure students keep up and are like real college courses, complete 
with tests and grades, are filled with multiple choice questions and discussions that test 
comprehension. Nagy sees these questions as almost as good as essays because, as Heller 
writes, "the online testing mechanism explains the right response when students miss an 
answer, and it lets them see the reasoning behind the correct choice when they're right."The 
online testing process helped Nagy redesign his classroom course. He told Heller, "Our 
ambition is actually to make the Harvard experience now closer to the MOOC 
experience."Bring people together from all over the world. Heller quotes Drew Gilpin Faust, 
Harvard president, regarding her thoughts on a new MOOC, Science & Cooking, that teaches 
chemistry and physics in the kitchen, "I just have the vision in my mind of people cooking all 
over the globe together. It’s kind of nice."Allow teachers to make the most of classroom time 
in blended classes. In what is called a "flipped classroom," teachers send students home 
with assignments to listen to or watch a recorded lecture, or read it, and return to the 
classroom for more valuable discussion time or other interactive learning. Offer interesting 
business opportunities. Several new MOOC companies launched in 2012: edX by Harvard and 
MIT; Coursera, a Standford company; and Udacity, which focuses on science and tech.Much 
has already been written on MOOCs in general, as well as in regards to its two main branches 
thus far - cMOOCs and xMOOCs.  . 

There are many issues to consider when analyzing MOOCs in terms of accreditation, 
accessibility, innovation, openness, and business related considerations.  However it seems 
particularly hard to conduct any sort of comprehensive analysis at this time for numerous 
reasons.  Daniel lists four specific reasons why any study of MOOCs can prove difficult, 
including the fact that the movement is very new, the initial split between cMOOCs and 
xMOOCs, the snapshot quality of any data currently collected, and the self promotional 
aspect of information flowing out of the early players (Daniel, 2012).  Regardless, an attempt 
should be made in order to ascertain any potential recommendations. 

Related Work 

Massive open online courses are considered a means for democratizing education (Lewin, 
2012; Wulf, Brenner, Leimeister, 2014). MOOCs address an unlimited number of participants 
(“massive”); are offered free of charge or impose only low participation fees (“open”); are not 
dependent on location as they are available via the Internet (“online”); and the content 
consists of instructional lectures and assessment (“courses”) (Wulf, Brenner, Leimeister, 
2014; Clow, 2013; McAuley et al., 2010; Vardi, 2012). Although many aspects need resolving, as 
referred to above, the development of MOOCs has certainly created a stir and encouraged 
revision of standard teaching practices. It will be fascinating to follow results of ongoing 
research into pedagogy, learning analytics, and comparison of outcomes between 
traditional on-campus teaching, MOOCs, and blended techniques, to see how further 
advances in teaching and learning can be achieved. In a systematic review of 45 peer-
reviewed papers in the MOOC-related literature published between 2008-2012, 
Liyanagunawardena, Adams, and Williams (2013) found that the majority of articles 
discussed MOOC challenges and trends. McAuley, Stewart, Siemens, and Cormier (2010) 
advocated for a clear research agenda to help evaluate both the feasibility and the potential 
of the MOOC model for opening up access to higher education and the circumstances in 



 

which MOOCs might achieve this potential. They identified several open questions and 
challenges, such as the role for MOOC accreditation, understanding depth versus breadth in 
MOOC participation, understanding the conditions in which MOOC participation can expand 
beyond those with broadband access and advanced social networking skills, and the viability 
of MOOCs from an economic perspective. Understanding how underrepresented learners 
compare to the majority of MOOC learners in terms of demographics, motivations, 
engagement and performance could help to evaluate the feasibility of the conditions by 
which MOOCs might achieve their potential for democratizing education. 

Researchers from the University of Pennsylvania analyzed more than 400,000 surveys from 
individuals enrolled in 32 Coursera courses (Christensen, Steinmetz, Alcorn, Bennett, 
Woods, Emanuel, 2013). In these courses, 83% of the registered learners had two-or four-
year degrees, and of those, 44% had some graduate education. According to an analysis of 17 
online courses offered on the edX platform, Ho et al. (2014) found that of those reporting, the 
most typical edX MOOC learners were males with bachelor’s degrees who are 26 and older 
(31% of learners). Learners reporting their gender as female represented 29%. Learners 
enrolling in these MOOCs appeared to be diverse in terms of highest education achieved 
(33% reported high school and lower), age (6.3% reported being 50 or older) and 2.7% of the 
students had mailing or IP address from the least developed countries as listed on the United 
Nations (Ho, Reich, Nesterko, Seaton, Mullaney, Waldo & Chang, 2014). The authors reported 
that despite the low percentages of learners from typically underserved populations, these 
courses were still reaching a large number of these learners and that the edX MOOCs were 
attracting diverse audiences. 

MOOCs are still relatively new (Clow, 2013) and unexplored in the literature on distance 
education and online distance learning. Many research questions are still open in regard to 
the learning analytics on MOOCs and understanding trends such as the high drop rates 
(Clow, 2013). My own view is that we have gone past the verge of a new era in education. It 
has already begun. In comparison to technological novelties of the 1980s, the consequences 
of which we had reasonable time to adjust to, we now need to respond with more urgency. 
The number of children who have the potential to outpace teachers and policy makers in 
digital competence is growing. Whether there is a threat of these individuals suffering 
diminished proficiency in reflective and analytical skills at the cost of increased 
technological aptitude remains to be answered. We need to study these issues carefully, 
weigh all the facts promptly, and respond strategically. A new era in education has begun, 
and our common goal must be continuing to strive for facilitated access to knowledge and 
transformed educational environments using technology in the most fruitful way possible. 

 Format of Questionnaire formed and distributed was: 

1. Do you agree that MOOCs are just another form of educational broadcasting? What are 

your reasons? 

2. Is it reasonable to compare the costs of xMOOCs to the costs of online credit courses? Are 

they competing for the same funds, or are they categorically different in their funding source 

and goals? If so, how? 



 

3. Could you make the case that cMOOCs are a better value proposition than xMOOCs – or are 

they again too different to compare?  

4. MOOCs are clearly cheaper than either face-to-face or online credit courses if judged on 

the cost per participant successfully completing a course. Is this a fair comparison, and if not, 

why not? 

5. Do you think institutions should give credit for students successfully completing MOOCs? If 

so, why, and what are the implications? 

If you want to share your answers, please use the comment box below. 

survey shows that the courses with the highest survey response rates occurred in the winter 

of 2013. While the causes of these variations in response rates are unclear, factors such as 

the popularity of MOOCs in general or the commitment of learners after evaluating the 

courses the first time around may reflect response rates. 

The next section provides the results of the demographic survey, motivations for enrollment 

and course enrollment details. The section concludes with details about how the target 

population performed relative to the comparison group. Where applicable, statistically 

significant differences between the target and comparison groups are specified. 

 

 



 

 

Hill (2013) has identified five types of participants in Coursera courses: 

 Persistence and commitment 

The edX researchers (Ho et al., 2014) identified different levels of commitment as follows 
across 17 edX MOOCs: 

 only registered: registrants who never access the courseware (35 per cent); 
 only viewed: non-certified registrants who access the courseware, accessing less than half 

of the available chapters (56 per cent); 
 only explored: non-certified registrants who access more than half of the available chapters 

in the courseware, but did not get a certificate (4 per cent); 
 certified: registrants who earn a certificate in the course (5 per cent). 

 



 

 

Summary of results: In summary, the demographics of learners from both groups were 
similar in coarse grain terms of gender (i.e., majority male), age (25-34 years old), and 
country of origin (i.e., majority U.S.), and are consistent with demographics reported in prior 
research (Christensen, Steinmetz, Alcorn, Bennett, Woods, Emanuel, 2013; Ho, Reich, 
Nesterko, Seaton, Mullaney, Waldo & Chuang, 2014). The demographic results also showed 
that the second highest percentage of target and comparison learners was from India, which 
provides evidence of learners from developing regions (Ho, Reich, Nesterko, Seaton, 
Mullaney, Waldo & Chuang, 2014).In terms of educational achievement, results showed that a 
statistically significant portion of the target group (33.54%, N=1,271) had less than a four-year 
college degree in contrast to the comparison group (18.65%, N=7,072). Similar findings have 
been reported in a more focused study (Dillahunt, Chen & Teasley 2014). Target learners 
were also significantly more motivated to enroll in MOOCs than the comparison learners for 
all reasons except to supplement other courses.While learners in the target group primarily 
enrolled in Economics and Finance, those with less than a four-year degree enrolled at 
higher rates in the courses with content focused on basic technology. Consistent with the 
fact that they had higher levels of education, the comparison learners had higher enrollment 
in the more advanced technology course. Nevertheless, there was an indication that the 
percentage of learners indicating an inability to afford a formal education had increased with 
each offering of the course (e.g., 12% increase in Course 1, 4% increase in Courses 2 and 3, 8% 
in Course 4 and 3% in Course 5 per Table ). 

Finally, and perhaps the most interesting result, although comparison learners had a higher 
completion rate overall, target learners had a significantly higher rate of completing 
courses with certificates of distinction (36.58% vs. 19.24%, z=21.07, p<0.01). This is despite the 



 

finding that participation among the target population was significantly less than the 
percentage of the comparison population. These results contribute insight into an 
unexplored MOOC population and additional insight into these learners’ demographics, 
motivations, enrollment and performance; however, these findings 

Strengths 

Openness: It is true that online courses, available to all on a 24/7 basis, and above all, in their 
majority free of charge, is something that cannot be easily ignored. MOOCs seem to be the 
answer to the 21st century challenge of lifelong learning. When properly designed, they 
become participatory learning events, the real benefit of which is that they give learners the 
opportunity to engage with each other and the online material and interchange opinions 
about a particular topic. 

Free of Charge: Of course, this is great news from the learners’ point of view, but why MOOC 

providers are so willing to invest time, money and resources if there is no profit involved. 

MOOC course development involves a significant investment you should not underestimate. 

MOOC course development can range up to $ 300.000, depending on how much complicated 

and professional you want your end result to be. Don´t forget that MOOC is also a business; a 

new “product” for private companies and academic institutions with potential to produce 

huge revenue if marketed correctly, as it has been estimated that there are more 2 billion 

potential learners worldwide. 

Online: Synchronous : In synchronous type of MOOCs one thing for sure is that it refers to the 

nature of the MOOC courses, that is certainly web-based, without however clarifying further 

whether these courses will be synchronous or asynchronous. Although the majority of 

MOOCs are usually asynchronous, there are cases that they may also include synchronous 

features, such as interactive whiteboards, live chats and webinars. 

Asynchronous: Due to the fact that they are addressing to a large audience, most of MOOCs 

are mainly based on asynchronous learning methods. The MOOC content usually involves 

uploading of online content of various types, ranging from plain HTML pages to interactive 

flashed-based presentations. Some providers also give MOOC developers the opportunity to 

upload their own video files, or even recording them within the MOOC platform. Uploading 

recorded lectures is typical of the type of videos that may be used for MOOCs. Blogs, 

wikis, online discussions, personal and group e-portfolios are other types of collaborative 

learning methods that may be employed. 

MOOCs are cost-effective: MOOCs may prove to be a very cost-effective way to create 

eLearning. They may just be the alternative eLearning professionals seriously need to take 

into account, instead of building their own eLearning platform. MOOC courses are easy to 

create, and they may prove to be a less expensive solution in case you do not have 

many customization requirements. 

https://elearningindustry.com/6-tips-to-engage-passive-learners-in-elearning
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Employees can access training on a 24/7 basis: Rather than having to wait for a scheduled 

training session on-site, employees can access their training anywhere, and when it fits into 

their work schedule. Training professionals can develop new eLearning content or share 

MOOCs for corporate training that are already online with their employees, even if they are 

across the globe. Best of all, it can be offered to an unlimited number of employees, without 

any additional cost, as there aren’t any printed learning materials or instructor costs 

involved. Employees can simply log on to access the MOOC at a time when it won’t conflict 

with their work responsibilities or personal life, which means that they will be more likely to 

get the full benefit from the online training material. 

Address real world challenges to improve on-the-job performance: One of the best things 

about MOOCs is that they can be customized.  Organizations can alter or add content to 

MOOCs to address challenges or issues that employees may be facing on a daily basis. 

Employees can participate in branching scenarios, watch video presentations, and read 

case studies that help them learn how to navigate situations that they typically encounter 

while at work. Rather than having to stumble through a sales transaction or wasting time 

searching for a solution when answering a trouble ticket, employees can learn without any 

risk involved thanks to MOOCs. 

Organizations can identify motivated employees who possess desired skill sets. 

This benefit is actually two-fold. Not only do MOOCs allow organizations to find motivated 

employees internally, but also to find future employees externally. Firstly, MOOCs offer a 

wide range of reporting and tracking features. You can see who completed a course, how 

long it took them to complete it, and how well they fared. If employees are taking MOOCS that 

aren’t mandatory, this typically means they have the drive and determination to improve 

their professional skill sets. They are motivated to learn and care about their job, because 

they are taking the time and making the effort to grow. 

In addition, if your organization develops its own MOOCs for corporate training and 

makes them available online to the public, you could possibly gain the ability to identify 

perspective employees who may have the skills and experience you are looking for. For 

example, if you create a MOOC for computer skills and a learner excels at this particular 

course, you can potentially reach out to the individual and see if he/she may be a right fit for 

your team. These are all valuable candidates that you might not have found otherwise, but 

MOOCs made it possible, by offering you rare insight into the candidate’s professional 

knowledge and interests. 

Threats 

The critics are right that most people who start a MOOC don’t finish: just 4% of Coursera 

users who watch at least one course lecture go on to complete the course and receive a 

credential. However, given the large number of users involved, the absolute reach of MOOCs 
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is still significant. For instance, more than one million people have completed a Coursera 

course since its inception in 2012, with over 2.1 million course completions as of April 2015. 

Volatility: It has been noted that it is difficult to study or evaluate MOOCs due to rapid 

changes.  For instance, in the Summer of 2012, reports emerged of plans to for indirect 

methods for accreditation of MOOC certificates via competency-based and prior learning 

pathways (Kolowicha, 2012).  By Fall, far more direct means of accreditation began to 

emerge, beginning with Colorado State University-Global Campus (CSU-Global) announcing 

its acceptance of Udacity’s CS101 Introduction to Computer Programming Massive Open 

Online Course for 3 transfer credits (Lewis, 2012, para. 2).  Meanwhile, The University of 

Texas System began its partnership with edX to offer introductory courses towards multiple 

degrees via a free and open MOOC which could be directly redeemed for credit for a fee 

(Kolowich, 2012b).  More recently, another unique direct accreditation arrangement was 

made where Coursera will license several MOOCs produced by it university partners to 

Antioch University, which will offer the courses for credit towards a bachelor degree 

(Kolowich, 2012c).  Few  traditional online courses has already stated its intentions to pursue 

accreditation through the more indirect pathway of prior learning, which may prove 

unwieldy compared to other competitive responses to the issue.  And even the question of 

the appropriateness of accreditation as a vehicle for quality review of MOOCs remains to be 

seen at this time (Eaton, 2012, para. 7).  So it seems that the rapidity of change in this area can 

be as a potential threat to initiatives and strategies being formulated. 

Scalability: Another area of concern about MOOCs - and xMOOCs specifically - is in regards 

to the capability of these models to actually enable authentic learning when scaled.  It has 

been suggested that authentic learning degrades rapidly when scaled past a certain ratio of 

student-to-educator (Kim, 2012, para. 13).  And Bates (2012) suggests confirmation by at least 

one xMOOC founder of the need for more conversation between instructor and student - 

quite a feat in a class of thousands. It seems the only hope proffered for anything 

approaching such intervention in a MOOC-scaled world is via learning analytics.  However, 

the impact of big data thus far remains to be seen.   

Lack of innovation: Siemens notes the emphasis in cMOOCs for creativity and autonomy 

linked with social learning, while xMOOCs used a traditional method of canned video 

presentations followed by quizzes. He describes cMOOCs as focusing on knowledge creation 

while xMOOCs focus on knowledge duplication (2012a, para. 3). Vaidhyanathan argues that 

the delivery of course content does not equal education (2012, para. 9).  It can be seen as a 

potential weakness that resembles the traditional canned content delivery model of the 

xMOOCs. 

 Fear, hysteria and the bandwagon effect: Nearly hysteric reactions to MOOCs have 

occurred.  One notorious example occurred at the University of Virginia, where the president 

was fired and then rehired at least partly due to her perceived inaction in response to MOOCs 



 

(Barbour, 2012).  Other examples, such as the brief banning of Coursera by Minnesota’s Office 

of Higher Education (Anderson, 2012) abound.  Such hair-trigger responses to rapid change 

can present threats to MOOC strategies and initiatives.  

Conclusions / Recommendations 

 MOOCs represent the prolongation of the numerous experiments already performed in 

the areas of distance learning and e-learning. MOOCs as discussed in this paper are 

becoming the most visible aspect of the "Open Educational Resources" (OER) movement, 

which is expanding and will, like open-source software, generate business on the side. If 

MOOC remains free then there can be no doubt that the movement is meritorious and should 

be encouraged. Lifelong learning is desperately lacking in many countries, as is training for 

the careers of the future. New generation learning centers or ad hoc centers could have 

meeting rooms for those pursuing a given MOOC who wish to meet up and talk in person, 

meet with tutors or other people who have already completed the MOOC, or who have a good 

knowledge of the subject in question. The report includes recommendations targeted at 

institutions, teachers, policy-makers, learners and MOOC providers. One of the key 

recommendations is that all stakeholders need to collaborate in agile and dynamic 

partnerships to continue developing MOOCs that truly bridge the skills gap in young 

learners. Furthermore, the report emphasizes that we need to consider the ultimate 

purpose of using MOOCs to enhance the job seeking skills of young Indians. It is to create a 

“silicon generation” of tech-savvy youth, or a more widespread improvement of job skills 

like in IT practices across world. The MOOCs for MOOC providers & learners addresses this 

underlying question throughout its report.MOOCs have already proved a disruptive force 

within education, causing many sorts of reactions.  Whether the disruption will be profound 

remains to be seen.  In any event, it appears there’s considerable pressure to pursue a MOOC 

strategy of some sort with all haste, for good or ill.  It is impossible to ignore the impact 

MOOCs have already had in their very short life spans thus far or ponder how will they will 

continue to evolve.  Could some of its types like  xMOOC and xMOOC camps help or cross-

pollinate one another.  It seems there’s evidence that at least MOOCs  shows potential to 

survive and grow .The MOOCs mandates of openness, affordability, accessibility, and 

innovation seem to go well everywhere.  However, the threat created by the intense change 

in this realm makes it difficult to commit to action.    

 

 

 

 

 



 

References: 

About Coursera. (2012). Retrieved from https://www.coursera.org/about 
About edX. (2012).  Retrieved from https://www.edx.org/about 
About UMUC. (2012). Retrieved from http://www.umuc.edu/visitors/about 
ACE to Assess Potential of MOOCs, Evaluate Courses for Credit-Worthiness. (2012, November 13). The 
American Council of Education.  Retrieved from http://www.acenet.edu/news-room/Pages/ACE-to-Assess-
Potential-of-MOOCs,-Evaluate-Courses-for-Credit-Worthiness.aspx 
Accreditation - UMUC. (2012). Retrieved from http://www.umuc.edu/accreditation/index.cfm 
Anderson, N. (2012, October, 19).  Minnesota clarifies: Free online ed is OK.  The Washington Post. Retrieved 
fromhttp://www.washingtonpost.com/blogs/college-inc/post/minnesota-clarifies-free-online-ed-is-
ok/2012/10/19/456a0a3e-1a37-11e2-aa6f-3b636fecb829_blog.html 
Armstrong, L. (2012). Coursera and MITx: Sustaining or disruptive? Retrieved from 
http://www.changinghighereducation.com/2012/08/coursera-.html 
Barbour, A. (2012, November 1). Will MOOC-hers Overwhelm the System? Campus Technology. Retrieved from 
http://campustechnology.com/articles/2012/11/01/will-moochers-overwhelm-the-system.aspx 
Bates, T. (2012). What’s right and what’s wrong about Coursera-style MOOCs [Blog post].  Retrieved from 
http://www.tonybates.ca/2012/08/05/whats-right-and-whats-wrong-about-coursera-style-moocs/ 
Byerly, A. (2012, September 3). Before You Jump on the Bandwagon. The Chronicle of Higher Education.  
Retrieved from http://chronicle.com/article/Before-You-Jump-on-the/134090/ 
Carr, N. (2012, September 27). The Crisis in Higher Education. Technology Review. Retrieved from 
http://www.technologyreview.com/feature d-story/429376/the-crisis-in-higher-education/ 
Chickering, A. W., & Gamson, Z. F. (1987). Seven principles of good practice in undergraduate education. AAHE 
Bulletin, 39(7), 3–7. 
Cohan, P. (2012, May, 6). Will edX Put Harvard and MIT Out of Business? Forbes. Retrieved from 
http://www.forbes.com/sites/petercohan/2012/05/06/will-edx-put-harvard-and-mit-out-of-business/ 
Coursera. (n.d.). In Wikipedia. Retrieved from http://en.wikipedia.org/wiki/Coursera 
Daniel, J. (2012). Making Sense of MOOCs: Musings in a Maze of Myth, Paradox and Possibility [Blog post].  
Retrieved from http://sirjohn.ca/wordpress/wp-content/uploads/2012/08/120925MOOCspaper2.pdf 
Daniel, J., Kanwar, A., & Uvalic-Trumbic, S. (2009). Breaking higher education’s iron triangle: Access, cost and 
quality. Change, 41(2).  Retrieved from http://www.changemag.org/Archives/Back Issues/March-April 
2009/full-iron-triangle.html 
DeSantis, N. (2012, May 2). Harvard and MIT Put $60-Million Into New Platform for Free Online Courses.  The 
Chronicle of Higher Education.  Retrieved from http://chronicle.com/blogs/wiredcampus/harvard-and-mit-
put-60-million-into-new-platform-for-free-online-courses/36284 
Downes, S. (2011, January 5). 'Connectivism' and connective knowledge. The Huffington Post. Retrieved from 
http://www.huffingtonpost.com/stephen-downes/connectivism-and-connecti_b_804653.html 
Eaton, J.S. (2012). MOOCs and accreditation: Focus on the quality of  “students” education. Inside Accreditation, 9 
(1). Retrieved from http://www.chea.org/ia/IA_2012.10.31.html 
edX.  (n.d.) In Wikipedia. Retrieved from http://en.wikipedia.org/wiki/EdX 
Fain, P. (2012, June 15). Making It Count. Inside Higher Ed. Retrieved from 
http://www.insidehighered.com/news/2012/06/15/earning-college-credit-moocs-through-prior-learning-
assessment 
Hülsmann, T. (2008). From Baobab to Bonsai: Revisiting methodological issues in the costs and economics of 
distance education and distributed e-learning. In W. J. Bramble, Panda, S. (Ed.), Economics of distance and 
online learning. London: Kogan Page. 
Kim, J. (2012). Playing the Role of MOOC Skeptic: 7 Concerns [Blog post]. Retrieved from 
http://www.insidehighered.com/blogs/technology-and-learning/playing-role-mooc-skeptic-7-concerns 
Kolowich, S. (2012a, August 2). The Online Pecking Order. Inside Higher Ed. Retrieved from 
http://www.insidehighered.com/news/2012/08/02/conventional-online-universities-consider-strategic-
response-moocs 
Kolowich, S. (2012b, October 16). Texas MOOCs for credit? Inside Higher Ed. Retrieved from 
http://www.insidehighered.com/news/2012/10/16/u-texas-aims-use-moocs-reduce-costs-increase-
completion 

https://www.coursera.org/about
https://www.edx.org/about
http://www.umuc.edu/visitors/about
http://www.acenet.edu/news-room/Pages/ACE-to-Assess-Potential-of-MOOCs,-Evaluate-Courses-for-Credit-Worthiness.aspx
http://www.acenet.edu/news-room/Pages/ACE-to-Assess-Potential-of-MOOCs,-Evaluate-Courses-for-Credit-Worthiness.aspx
http://www.umuc.edu/accreditation/index.cfm
http://www.washingtonpost.com/blogs/college-inc/post/minnesota-clarifies-free-online-ed-is-ok/2012/10/19/456a0a3e-1a37-11e2-aa6f-3b636fecb829_blog.html
http://www.washingtonpost.com/blogs/college-inc/post/minnesota-clarifies-free-online-ed-is-ok/2012/10/19/456a0a3e-1a37-11e2-aa6f-3b636fecb829_blog.html
http://www.changinghighereducation.com/2012/08/coursera-.html
http://campustechnology.com/articles/2012/11/01/will-moochers-overwhelm-the-system.aspx
http://www.tonybates.ca/2012/08/05/whats-right-and-whats-wrong-about-coursera-style-moocs/
http://chronicle.com/article/Before-You-Jump-on-the/134090/
http://www.technologyreview.com/featured-story/429376/the-crisis-in-higher-education/
http://www.forbes.com/sites/petercohan/2012/05/06/will-edx-put-harvard-and-mit-out-of-business/
http://www.forbes.com/sites/petercohan/2012/05/06/will-edx-put-harvard-and-mit-out-of-business/
http://en.wikipedia.org/wiki/Coursera
http://sirjohn.ca/wordpress/wp-content/uploads/2012/08/120925MOOCspaper2.pdf
http://www.changemag.org/Archives/Back%20Issues/March-April%202009/full-iron-triangle.html
http://www.changemag.org/Archives/Back%20Issues/March-April%202009/full-iron-triangle.html
http://chronicle.com/blogs/wiredcampus/harvard-and-mit-put-60-million-into-new-platform-for-free-online-courses/36284
http://chronicle.com/blogs/wiredcampus/harvard-and-mit-put-60-million-into-new-platform-for-free-online-courses/36284
http://en.wikipedia.org/wiki/EdX
http://www.insidehighered.com/news/2012/06/15/earning-college-credit-moocs-through-prior-learning-assessment
http://www.insidehighered.com/news/2012/06/15/earning-college-credit-moocs-through-prior-learning-assessment
http://www.insidehighered.com/blogs/technology-and-learning/playing-role-mooc-skeptic-7-concerns
http://www.insidehighered.com/news/2012/08/02/conventional-online-universities-consider-strategic-response-moocs
http://www.insidehighered.com/news/2012/08/02/conventional-online-universities-consider-strategic-response-moocs
http://www.insidehighered.com/news/2012/10/16/u-texas-aims-use-moocs-reduce-costs-increase-completion
http://www.insidehighered.com/news/2012/10/16/u-texas-aims-use-moocs-reduce-costs-increase-completion


 

Kolowich, S. (2012c, October 29). MOOCs for Credit. Inside Higher Ed. Retrieved from 
http://www.insidehighered.com/news/2012/10/29/coursera-strikes-mooc-licensing-deal-antioch-university 
Laurillard, D. (2007). Technology, pedagogy and education: concluding comments. Technology pedagogy and 
education, 16. pp. 357-360.  Retrieved from http://eprints.ioe.ac.uk/505/1/Laurillard2007technology357.pdf 
Lewis, T. (2012, September 6). Colorado State to Offer Credits for Online Class.  New York Times. Retrieved from 
http://www.nytimes.com/2012/09/07/education/colorado-state-to-offer-credits-for-online-class.html 
Massive open online course. (n.d.). In Wikipedia. Retrieved from 
http://en.wikipedia.org/wiki/Massive_open_online_course 
Miyares, J., Watson, M. (2012).  Supplemental Information Report to the Middle States Commission on Higher 
Education from University of Maryland University College [Report].  Retrieved from 
http://www.umuc.edu/visitors/news/miyares_070912.cfm 
Policy 210.00 - Undergraduate Admission Policy. (2012). Retrieved from 
http://www.umuc.edu/policies/academicpolicies/aa21000.cfm 
 
Rodriguez, O. (2012). MOOCs and the AI-Stanford like courses: Two successful and distinct course formats for 
massive open online courses. European Journal of Open and Distance Learning.  Retrieved from 
http://www.eurodl.org/?article=516 
Siemens, G. (2004, December 12). Connectivism: A Learning Theory for the Digital Age [Blog post]. Retrieved 
from http://www.elearnspace.org/Articles/connectivism.htm 
Siemens, G. (2008). Learning and knowing in networks: Changing roles for educators and designers. ITFORUM 
for Discussion. Retrieved from 
http://www.ingedewaard.net/papers/connectivism/2008_siemens_Learning_Knowing_in_Networks_changin
gRolesForEducatorsAndDesigners.pdf 
Siemens, G. (2012, March 5). MOOCs for the win! [Blog post]. Retrieved from 
http://www.elearnspace.org/blog/2012/03/05/moocs-for-the-win/ 
Siemens, G. (2012a, July 25). MOOCs are really a platform. [Blog post]. Retrieved from 
http://www.elearnspace.org/blog/2012/07/25/moocs-are-really-a-platform/ 
What Campus Leaders Need to Know About MOOCs. (2012, September 27). Educause. Retrieved from 
http://www-cdn.educause.edu/ir/library/pdf/PUB4005.pdf 
What Went Wrong with AllLearn? (2006, June 1).  University Business. Retrieved from 
http://www.universitybusiness.com/article/what-went-wrong-alllearn 
Wiley, D. (2010, April 20). Thinking out loud about Connectivism. [Blog post]. Retrieved from 
http://opencontent.org/blog/archives/1408 - axzz0pWjYTnyP 
Vaidhyanathan, S. (2012). What’s the matter mith MOOCs? [Blog post]. Retrieved from 
http://chronicle.com/blogs/innovations/whats-the-matter-with-moocs/33289 
Vision and History of UMUC. (2012).  Retrieved from http://www.asia.umuc.edu/about/history.cfm 
Young, J. (2012, July 19). Inside the Coursera Contract: How an Upstart Company Might Profit From Free 
Courses. The Chronicle of Higher Learning. Retrieved from http://chronicle.com/article/How-an-Upstart-
Company-Might/133065/ 
Young. J.R. (2012a, August 10). Coursera Hits 1 Million Students, With Udacity Close Behind. The Chronicle of 
Higher Learning. Retrieved from http://chronicle.com/blogs/wiredcampus/coursera-hits-1-million-students-
with-udacity-close-behind/38801. 

 

 

 

 

 

 

 

 

http://www.insidehighered.com/news/2012/10/29/coursera-strikes-mooc-licensing-deal-antioch-university
http://eprints.ioe.ac.uk/505/1/Laurillard2007technology357.pdf
http://www.nytimes.com/2012/09/07/education/colorado-state-to-offer-credits-for-online-class.html
http://en.wikipedia.org/wiki/Massive_open_online_course
http://www.umuc.edu/visitors/news/miyares_070912.cfm
http://www.umuc.edu/policies/academicpolicies/aa21000.cfm
http://www.eurodl.org/?article=516
http://www.elearnspace.org/Articles/connectivism.htm
http://www.ingedewaard.net/papers/connectivism/2008_siemens_Learning_Knowing_in_Networks_changingRolesForEducatorsAndDesigners.pdf
http://www.ingedewaard.net/papers/connectivism/2008_siemens_Learning_Knowing_in_Networks_changingRolesForEducatorsAndDesigners.pdf
http://www.elearnspace.org/blog/2012/03/05/moocs-for-the-win/
http://www.elearnspace.org/blog/2012/07/25/moocs-are-really-a-platform/
http://www-cdn.educause.edu/ir/library/pdf/PUB4005.pdf
http://www.universitybusiness.com/article/what-went-wrong-alllearn
http://opencontent.org/blog/archives/1408#axzz0pWjYTnyP
http://chronicle.com/blogs/innovations/whats-the-matter-with-moocs/33289
http://www.asia.umuc.edu/about/history.cfm
http://chronicle.com/article/How-an-Upstart-Company-Might/133065/
http://chronicle.com/article/How-an-Upstart-Company-Might/133065/
http://chronicle.com/blogs/wiredcampus/coursera-hits-1-million-students-with-udacity-close-behind/38801
http://chronicle.com/blogs/wiredcampus/coursera-hits-1-million-students-with-udacity-close-behind/38801


 

Big Data Analytics- Perspective and Challenges. 
Dr. Syed Mutahar Aaqib1, Mir Saleem2, Syed Ishfaq Manzoor3 

1(Assistant Professor, Department of Computer Science, Amar Singh College, Srinagar. 

2(Assistant Professor, Computer Science Department, J&K Institute of Mathematical Sciences, Srinagar. 

 3(Assistant Professor, Computer Science, Department Amar Singh College, Cluster University of Srinagar. 

 

ABSTRACT 

Nowadays, big data is a flashy and a fancy topic, a trendy research area which everyone 

seems to be talking about. Independently of what people mean when they use this term, 

different people view it differently.  The challenges this area entails include how to acquire, 

transfer, store, cleanse, analyze, filter, search, share, and visualize such data. But by just 

being big is just a matter of volume, velocity, variety and veracity although there is no clear 

cut agreement in the size threshold where big starts. Indeed, it is easy to acquire large 

amounts of data, the real goal should not be to just acquire big data and start analyzing and 

processing it but to ask ourselves this question, for a particular problem, what the data is and 

how much of it is needed. For some problems this would imply very large sets of data, but for 

the most of the problems, much less data is what is required essentially. In this paper, we 

investigate the trade-offs involved in the big data science and the main problems that come 

with big data viz. scalability, redundancy, prejudice, clatter, and privacy issues. 

Keywords: Big Data, Scalability, Complexity. 

INTRODUCTION:  

Wikipedia defines big data as a collection of data sets so large and complex that it’s difficult 

to process them using the on-hands existing database management tools or traditional data 

processing applications. However, what really means on-hand database management tools 

or traditional data processing applications? Is the volume of data at hand in terabytes or 

petabytes? In fact, a definition of volume threshold based on current storing and processing 

capacities might be more reasonable. This definition then may thus be dependent on the 

machine or the underlying platform. For example, what is big in the mobile world will be 

smaller in the desktop world. Big data is used in many applications.  In the context of the 

World Wide Web, it can be used to do a simple web search, which will return some 

information, or to deal with many other data mining problems.  

Clearly for a web search, data of a large magnitude is required as we need to look over the 

whole content over the internet. The crucial difference between a web search and the web 

data mining is that in the former case we know what we are looking for, while in the latter 

case the aim is to find something unusual that will be the solution to a (yet) unknown 

problem. Nowadays, we see a lot of data mining for the sake of it. This has been triggered by 

the availability of large volumes of data acquired at high velocity [1]. Sometimes it’s valid 

question to ask ourselves what we actually need in a data set. However, when people over 

analyze a data set repeatedly just because it is available, newer results become usually less 



 

meaningful. In some cases the results also belong to other disciplines (e.g. social sciences) 

and hence there’s no contribution to computer science (CS), but still people tend to publish it 

in CS circles and academic journals. 

Data mining has to be problem driven. And for this we need to answer questions like: What 

data we need? How much data we need? How the data can be acquired? These days data 

acquisition might be considered economical and hence big data can be just an object of this 

step. After the data has been acquired we need to think about transferring and storing it. In 

fact, transferring one petabyte even over a fast Internet connection (say 100 Mbps) needs 

more than 12 months, which is not acceptable in most of the real life applications. 

Nowadays, numerous organizations pile up hundreds of petabytes of data and process 

terabytes of it on daily basis. In such a situation, we need to find out that whether all this data 

is unique or not? Is the source of the data reliable?  Is the distribution of data valid or 

prejudiced? What are the privacy issues? Do we need to keep our data anonymous?  

Once all these questions have been dealt with, we need to find out whether we have the 

capability to process this data? 

Is our technique or algorithm scalable? The last and final question that we need to answer is 

whether all this processing resulted in the production of data that is useful to us and the 

problem at hand.  

Another delicate issue is that most of the time when we need to use big data, the problem is 

to identify the relevant data pertaining to us inside the large data sets. Many a times this is 

hard to determine, as we need to discard huge amounts of data, where we have to deal again 

with prejudice, clutter or spam. Hence, another relevant question is: How we process and 

filter our data to obtain the relevant data? Hence, working with large volumes of data throws 

up various challenges related to the issues above. The first one is scalability. Privacy is also 

very important as it deals with the legal and ethical issues. Other challenges come with the 

data content and its intrinsic quality, such as redundancy, prejudice, sparsity and clutter. In 

this paper, we briefly discuss all these issues. Other aspects of big data like, the 

heterogeneity of data, are not part of this as it is outside the scope of this paper. 

SCALABILITY FOR BIG DATA 

Scalability is defined as a measure of a system’s ability to-without modification-cost-

effectively provide increased throughput, reduced response time and/or support more 

users when hardware resources are added [3]. It also refers to the ability to maintain 

server’s availability, reliability, and performance as the amount of concurrent web requests 

increase. If an underlying architecture is not able to utilize additional resources to increase 

the performance, the system is not considered to be scalable [4].  While collecting the data, it 

is always on our mind that acquiring more if it will fetch us accurate results. But in most of 

the cases that is far from truth and only results in accumulation of irrelevant data.  Thus, 

More data also implies more noise and clutter. 



 

As the cost of storage and communication bandwidth is getting economically more feasible, 

scaling-up the communication and hardware of a computer does not imply a proportional 

increase in cost. But scaling-up a system with commodity hardware is never a lasting 

solution.  Also, the algorithms and the software used to process the data may not scale well. 

If the algorithm is linear, doubling-up the data, without modifying the core architecture, 

implies doubling the time. This might still be feasible, but for super-linear algorithms it will 

not. In such a situation, typical solutions is to scale-out the system by deploying another 

system in parallel.  

As all massive big data solutions run on distributed systems, increasing the quantity of data 

needs increasing the quantity of host systems, that isn't economical and proportional to the 

rise required. Another way to deal with this is through the development of faster 

(appropriate) algorithms, which may not provide accurate insights but will run fast and 

thereby decreasing the quality of the solution. That is, the time performance improvements 

should be larger than the loss in the solution quality. This opens a new interesting trade-off 

challenge in algorithm design and analysis for data mining problems. Another important 

facet of scalability is the analysis paradigm that is used to speed-up our algorithms. This is 

dependent, as the degree of parallelization depends on the problem being solved. For 

instance, not all problems are suitable for the popular map-reduce paradigm [2]. Hence, 

more research is needed to work out more powerful paradigms, in particular for the 

analysis of large graphs. In some cases we need to consider the dynamic aspect of big data, 

as in this case we may need to do online data processing that makes scalability even more 

difficult. Map-reduce is also not suitable for this case and one on-going initiative for scalable 

stream data processing is SAMOA [4]. 

PREJUDICE AND REDUNDANCY IN BIG DATA 

Data can be redundant, and most of the times it really is. For instance, in a traffic sensor 

network that tracks vehicles, there will be a lot of redundant data for all vehicles that are 

nearby. In the case of the WWW, the lexical redundancy is estimated to be around 25% [9] and 

semantic redundancy (same meaning but with different words) makes up an even a larger 

percentage of the overall web content. 

In many situations, while choosing a data sample, the sample may have a specific prejudice. 

And this prejudice is very difficult to be identified or to be corrected. For example, ‘click data’ 

in search engines chooses data by ranking and user interface [6, 8]. Hence, Web content is 

chosen by the ranking function of a particular search engine, which may have a significant 

impact of the overall quality of the search engines. 

Another instance of algorithm prejudice is in hash tag recommendation on social media 

sites. Imagine that we can recommend hash tags to new objects contributed by people (e.g. 

social media posts or images). If we do so, in the long run, the recommendation algorithm 

will generate most hash tags, not the people. Hence, the resulting hash tag space is not 



 

entirely the reflection of what the people posted but it also includes data from the machine-

algorithm.  

SPARSITY AND CLUTTER IN BIG DATA 

A lot of measures within the WWW and alternative forms of knowledge is based on an 

influence law; therefore mining massive knowledge works all right for the pinnacle of the 

facility law distribution with no need a lot of knowledge. This is no longer true once the long 

tail is taken into account, as a result of the information is sparser. Yet, it typically happens 

that not enough knowledge covering the long tail is offered once aggregate at the user 

level. Also, perpetually be cases wherever the most a part of the data distribution will bury 

the tail (for example, a secondary that means of a question in net search). we tend 

to explored the scantiness trade-offs relating to personalization and privacy in [5]. Many a 

times, we invariably attempt to improve results by acquiring more data. While doing so, may 

not be useful.for instance, if the additional information will increase the clutter in the data, it 

defeats the basic aim of our solution, as results tend to be inaccurate.  In this case, we tend to 

conjointly reach a saturation level while not seeing any enhancements, thus during this case 

a lot of data is trashy. Inaccurate results can even result due to internet spam. That is, data 

fabricated or produced by users in the shape of content, hashtags or links that is aimed at 

influencing  other users  within the internet. A common instance of internet spam to 

boost the ranking of a given web site in a search engine and there are numerous techniques 

to affect it [7]. And this manipulation can be done at all levels, from increasing 

product ratings to even Google Scholar citation counts [7]. Thus, Filtering spam is a complex 

problem and can be a source of prejudiced data for the acquisition of data. 

PERSONALIZATION AND PRIVACY IN BIG DATA 

Nowadays, most of the establishments that use personal information for users  are bound 

not to share it with third parties. They additionally use the maximum amount secure 

communication and storage so that the private data of users is secure and is not purloined. In 

case of search engines, they have devised information retention policies to assure all the 

stake holders of the private data, that they fulfill all the legal privacy laws. For instance, they 

trash the usage logs of even anonymous users every once six months. Like in other cases 

too, this privacy concern keeps rising, particularly with the arrival of social networks. 

Generally anonymizing private information isn't enough. For example, in case of the search 

engines, users are particular about not sharing their personal information like 

interests, temperament, tastes etc. This includes sexual preferences, health problems or 

perhaps some on the face of it minor details like hobbies or style in movies that they 

could not be comfy sharing with everyone. 

CONCLUSION 

Today big data is certainly a trendy keyword. For this reason we have explored various 

fundamental questions that we need to address when handling gaint volumes of data. For 

the same reason, this area is one of the most popular research area in CS and numerous 



 

international conferences are being held across the world to address it. As [10] states, could 

be a matter of size, efficiency, community, or supply. Only time can answer that. 
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“Education and Capacity Building” 

Rizvi Syed Iliyas. 

 Introduction:  

“The dawn of the new millennium” – is one of those rare times in history when we are in the 
midst of transformation of the Human Society. The time when changes brought about in our 
physio– socio–economic environment are so profound that parallels are, in the history of 
mankind, very rare. Globally cultures, languages, religions and education have become 
inextricably enmeshed with each other that the world seems disconnected if one of its 
dimensions is lost. Education is the barometer of changing socio-economic and political 
conditions at world and local levels. Education is the most important element for the 
growth, development and prosperity of any nation. Learning is an important tool for 
individual and social evolution. The foundation of best nations is made by its “Institutions of 
Social Cause”. If at global level education is charged with the aim of creating such a society, 
then one can arrive at the touchstones of quality – an education that is equitable; an 
education that helps children develop into independent thinkers, creators and actors; and 
that education embodies them the  spirit of social sensitivity and action.  

The theme under study is “Education and Capacity Building” – an analysis of the Global 
Education System (GES)  - blend of how education scenario at the global level can connect 
nations and societies of the infinite number of backgrounds, aspirations and perceptions in 
order to make a Universally Literate World Atlas. Yet paradoxically, most world nations 
continue to be at the bottom of the pile as far as the Human Development Index (HDI) is 
concerned.  

The main objective of the study is analysed under different sub-themes. Providing quality 
education to all is very important and for that it is important to understand quality, not in the 
context of varied individual desires, but the context of the kind of world we aspire to have. 
Unfortunately, while nations waste money on the wars and weapons, fatigue for action to 
the scientific, cultural, religious and ethical innovative education to all seems to be setting 
in at the ‘field level’, and no significant improvement is visible in the functioning of the 
public education system.  

 For the development of world, there is need of equitable and balanced progress of all the 
sections of human communities and for this respective it is imperative to bring the weaker, 
derived and discriminated sections such as ‘Tribals of the World to the forefront of 
Educational Revolution’. Although there is a significant increase in the literacy of all 
categories in world, the tribals are far behind at the international level.  

Global education and existing capacities. 

The era of globalization has changed the whole educational culture across the globe. The 
cross culture dimension of business deals and operations require special set of new skills 
to operate in foreign location. The talent base has been broadened. The deregulation, 
privatization and market oriented education has changed the concept of knowledge at all 
levels. There are various factors which drive the internationalization of education which 



 

provides opportunities like exchange programmes leading to improvement. It strengthens 
the international and inter-cultural understanding. The research projects and conferences 
like the one today on ‘Education’ get international dimension to be applicable in broadest 
sphere. The GATS under the guidance of World Trade Organization (WTO) set a new trend 
for cross cultural studies and internationalization of institutions. GATS are significant for 
education services in view of global trend in this sector. The four modes of supply of 
education are relevant: 

1. Cross border delivery of education sector via internet. 
2. Movement of students from one country to another for higher education. 
3. Establishment of local branch campuses or subsidiary by foreign universities in other 

countries, courses offered by domestic private colleges leading to degree at foreign 
universities, twinning arrangements, franchising. 

4. Temporary movement of teachers and other experts to provide education services 
overseas. 

Although by globalization, there is a significant increase in the literacy of population of all 
categories in the world, the tribal communities across globe like the Asia and Africa are far 
behind from the international increase. The poor economic condition accompanied by 
subsistence economy is a great hindrance to successful education of the tribal children. 
Since the economy is not viable and the very survival being at stake, the importance of 
education touches only the periphery of the world tribal life. Almost all the tribes – food 
gatherers, hunters, fishermen, shifting cultivators, or settled agriculturalists – lack 
adequate food to maintain the family for the whole year. In this situation, they find it difficult 
to afford their children to go school; rather, they see children as an economic asset in the 
family and contribute to the family income by working along with the parents. While boys 
work at their father’s professional sites, girls help mothers at the housework.  

Both the tribal and non-tribal teachers find it difficult to convince the elder members of the 
tribal community to adopt new idea of schooling for their children. In addition, there are 
many factors responsible for apathy of parents towards educations. Psychological and 
social factors like illiteracy, future insecurity, and lack of motivation, low interaction 
among children, parents and teachers are few which are responsible for apathy of children 
towards formal education. In many regions, the tribal education is taught through the same 
book, which forms the curriculum of the non-tribal children.  A tribal child who lives in an 
isolated and far flung place, untouched by urban civilization, can hardly get interest in any 
information about global society, history, geography, economy and technological 
development of the world. For them this knowledge constitutes alien and imposed portions 
of their thought, which have nothing to do with their tribal history and environment. The 
problem of suitable teacher in tribal regions arises as the competency and interest of the 
teachers is of prime importance.  The non-tribal teachers treat themselves ‘civilized’ and 
tribals as ‘uncivilized’ and ‘savage’. So there is little appreciation of the tribal values and 
way of living which ends up in bad children-teacher relations. The other factor is the lack of 
basic infrastructure in the tribal schools.  

The ‘Tribal Education’ being a distinct discipline with different socio-cultural fabrics and 
hardships, needs to be analyzed on the problems associated with it. Dongria Kondhs is an 



 

example about the subject. One of the 13 most primitive tribes of Odhisa, India inhabiting on 
the plateaus of Niyamgiri Hills with the population of 8,000 they have been categorized and 
put in the PVGT (Particularly Vulnerable Tribal Groups). According to the reports the 
literacy rate among the community is 10% in general and only 3% among girls. The efforts by 
the DKDA (Dongria Kondhs Development Authority) were set up to mainstream the 
community through developmental activities like education and skill development. The 
initiative to encourage the girls for the education, in the community based mainly on 
cultivation, is showing very encouraging signs. Another example is of Project  Shine by 
CARSEL (Center for Advanced Research in Socio Emotional Leaning) by a couple Babu and 
Litty Mathew train tribal children in Attappadi, Kerala and help them to face broader world 
with even taking care of their hygiene.  

In urban hubs there are issues pertaining to education. Let me begin by listing what in my 
view is the defining challenge of this day and age – the Admissions. These days young 
couples in the developing regions like Kashmir are found with a ray of ‘anxiety’  on their 
faces about the admissions to a particular “Private Elite School” for their yet to be born 
child. This ‘preferred schooling’ concept is arising because of differential quality and 
standards of teaching. Unequal access to educational resources still exists in urban 
regions also. The system of exams and evaluation is very complex in developing nations 
like ours with ‘too many exams, too many failures’. 

We view education as the best way of bringing social change. Soon after the partition in 
1947, making education available to all had become a priority for all on both sides of the 
border. For example, a manner which takes into account the socio-economic reality, and 
the perception people to whom it is addressed. It covers sectors ranging from education to 
e-governance in the focus areas of the knowledge paradigm:  

1. Access to knowledge. 
2. Knowledge concepts. 
3. Creation of knowledge. 
4. Knowledge applications. 
5.  Delivery of services. 
6. Creation of core universities. 
7. Change system of regulation for Higher Education. 
8. Increase public spending and diversifying sources of financing. 
9. Affirmative action. 

 The problem of ‘Wastage and Stagnation’ is one of the biggest challenges we face in the 
Indian sub-continental education system. As per the data, at the primary level, the dropout 
rate was 48.9% among STs in 2003-2004. Wastage is the withdrawal or dropping out of a 
student before completing the prescribed period of the concerned course. Clash of school 
timings with the harvest hours, poverty, teachers absence are the reasons for the high 
dropout rates. The education has come to mean a paper degree and teaching has been 
reduced to mere transfer of notes from the professor’s dairy.  

Given the demographic reality of the nations, expansion, inclusion and excellence in 
primary and higher education can drive economic development and social progress. Every 
nation has its priorities and preferences. In the sub-continent it is painful task to tell youth 



 

that graduation does not help to find jobs and instead should acquire research and 
creativity based skills. This includes self confidence, high standards of personal hygiene, a 
sense of discipline, an ability to adapt to new changing world. Relevant training could also 
put the brakes on migration to urban centres which are already overcrowded. 
Globalisation of Skills has to be an essential element of any future educational strategy.  

Scientific-education convergence and regional self-esteem: Like Human Rights, there 
should be the “Right to Education of Quality” – which allows globally all to have to their 
‘Right to get Basic Value Based Knowledge’ which empowers them to live with dignity and 
honour so that no one exploits them for their own good.  Tele-education system with strong 
and vibrant economy can coordinate scientific based Academia with Human Capital, 
Financial Capital and Material Assets in every nation and interlink societies of far off 
remote areas to the Global Education Map by Enterprise Skills Development (ESD). There 
are many examples of pioneering and path breaking advances in global science and 
technologies. With it we have been equipped with all the knowledge skill through a 
continuously updated – “Tele-Education System”. E-learning lessons are generally 
designed to guide new generations to perform in specific tasks. Information based content 
communicates information to the student.  

The emergence of the ‘Knowledge Worker’ has intensified on life-long learning. In the USA, 
for instance, online education initiatives by universities generated around $5 billion in 
2005. In India, dynamic changes in the last few years have resulted in many takers for the 
online mode. Via internet, the learning experience is delivered to user personally and 
effectively. The concept of e- learning is preferred due to its convenience, liveliness and 
motivation factor.  This mode has brought back the joy not only in urban regions but is also 
showing very nice response in villages and far areas which remain cut due to natural 
processes. 

Language provides social, psychological and emotional expression of an individual in a 
society. But in the absence of knowledge on rare world dialects globally societies suffer. 
There needs to be focus on how education through the “creative mediums” in regional and 
national languages develops enthusiasm in global education which in turn brings the 
development of ‘linguistic and social skills’.  According to experts, foundational skills are 
beyond the convention because the internet makes rote learning less relevant and lifelong 
learning needs to replace the upfront twenty five years of primary and higher education.  
The skill that our children and youth will need is the ability to relearn all the time - to try 
things, to come back to read and learn more, and go back again. Creative minds like the 
poets usually see things way in advance of the rest of us. As hundred years back William 
Butler Yeats wrote “Education is not filling of a bucket but the lightening of a fire”.  

Conclusion: Education in its real sense is to pursuit “the Truth”.  It is an endless journey 
through knowledge and enlightenment. Such a journey opens up new vistas of 
development of Humanism where there is neither scope nor room for pettiness, 
disharmony, jealously, hatred or enmity.  It transforms a human being into a ‘wholesome 
whole’ – a noble soul and an asset to the universe. Real education enhances the dignity of a 
human being and increases his Self-respect. 



 

If only the real sense of education could be realised by each individual, and carried forward 
in every field of human activity the world will be so much a better place to live in. For that, 
our institutions, public and private, have to change. We can no longer afford to remain 
complacent with archaic and didactic processes of teaching and learning. This is the time to 
wake up and act! And act globally. Lastly i can say: 

“Let’s be bothered about our Education, like we bother about all other things that shape the 
globalized village of Earth. And that too Now ...”  
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ABSTRACT 

With huge investment in modern Information technologies, every business organization 
produces a vast amount of information for use of its different levels of its users/managers, 
there is an increasing demand/need to manage information of a business organization for 
improving the effectiveness and efficiency of operations of that organization. Hence, there is 
a need to manage knowledge of business organization to improve its productivity and 
quality, which can be attained through Knowledge Management Systems. 

This paper aims to discuss knowledge management system, identify various issues and 
challenges and the ways in which these can be addressed. 
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1. Introduction: 

 Knowledge:  

Knowledge is different from data and information. “It is a mixture of framed experience, 

values contextual information and expert insight that provides a framework for evaluation 

and incorporation of new experiences and information”. (Davenport and prusak 1997, P.5) 

Knowledge, as per research, can be either tacit or explicit. Knowledge is one of the most 

important resources and assets of any business organization. It is either possessed by the 

employees of that organization (Tacit) or is documented or stored as explicit information. 

Tacit knowledge is a personal/experiential knowledge that is hard to communicate – the 

know-how that comes out from action in a particular context. Explicit knowledge, on the 

other hand, is the codifiable knowledge that can be transmitted-know-what can be 

extracted and shared with other individuals. The knowledge is created through cycles of 

combination, internalization, externalization and socialization that transform it between 

tacit and explicit modes. 

The two main issues/challenges faced by any organization are the availability and 

accessibility of the different forms of knowledge for gaining the competitive edge in the 

market. 

Knowledge management: 

Utilizing this knowledge spread across the organisation is extremely important. 

Consequently, knowledge management systems are becoming increasingly significant. 



 

These knowledge management systems include development of information technology 

applications for digital capture, storage retrieval and distribution of knowledge explicitly 

documented in the organisation. The process of creating, organizing, analyzing and 

using/reusing/sharing knowledge across the organization to improve its overall 

productivity. It involves the following five important tasks. 

1. G: Generating Knowledge 

2. R: Representing and embedding Knowledge 

3. A: Accessing Knowledge 

4. F: Facilitating Knowledge 

5. T: Transferring Knowledge 

2. Research Design:- 

To gain competitive edge by improving the productivity of a business organization through 

effective utilization of information assets of the organization by means of Knowledge 

Management Systems. 

2.1 Knowledge Management Systems:  

The primary goal of any Knowledge Management systems is to make information solutions 

available to decision makers and technicians at the right time. 

2.2 Framework for knowledge management support: 

Evidently knowledge management has two important considerations. 

(i)  Where the knowledge resides. 

(ii) The degree to which the knowledge is structured. 

Depending upon whether, KMS connects a user who has a problem/question to an artifact 

(e.g. a document) the knowledge management systems may be categorised as shown below 

in figure 1. 
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Figure 1 :- Frame work for K.M. support  

Cell 1 consists of KMS that manage knowledge artifacts which have a structure (e.g., 

enterprise wide data) e.g. document repositories and data with systems which typically use 

DBMS derived to capture and store documents with meta – data. 

Cell 2 consists of systems with knowledge possessed by individuals and the content 

managed the KMS are catalogued and structured using a point categorization  schemes. For  

instance, a database of experts/expert databases.  

Cell 3 consists of systems in which knowledge is captured in artifacts but the contents don’t 

have a proven structures. For example, KMS systems involving document reposition that are 

fully indexed on the context words or KMS using collaborative fitting technology. The 

documents lack a predefined structure and search and retrieved in achieved in a search 

engines using full text search. The collaborative filtering system users browse and search 

behaviors and recommends document based on the users past behaviors when they 

performed similar searches. 



 

Cell 4 consists of systems where users can access other individuals for help and the system 

has no –a- port structure on the knowledge. Here, the knowledge transfer and sharing takes 

place the interpersonal contact. For example discussion forums others can post replies. 

2.3 Characteristics of Knowledge Management Systems 

An ideal Knowledge Management system must possess a minimal set of the following 
characteristics 

1. Availability: With huge information present, a knowledge management system must be able 
to provide right information to the right people at the right time. 
 

2. Accessibility: The knowledge must be available / usable to its users anywhere and anytime 
irrespective of the type of device they are accessing it from. 

2.4 Benefits of Knowledge Management Systems: 

The Knowledge Management systems have several benefits as follows 

1. Knowledge Management systems work faster, which means less number of workers are 
needed. This reduces the cost of the product and increases the output and the productivity by 
making global knowledge available more quickly and easily. 

2. Knowledge Management systems provides consistent advice to reduce the error rate. 
3. Knowledge Management systems make knowledge available to the people easily, who 

query the system for some specific advice. 
4. Knowledge Management systems increase employee satisfaction due to personal 

development and empowerment which retains the intellectual capital of the organization. 
5. Knowledge Management systems save money by reutilizing the experience of the experts 

without reinventing the wheel for each new project/process. 
6. Knowledge Management systems makes learning faster and easy. 
7. Knowledge Management systems provide a great amount of flexibility. 
8. Knowledge Management systems are also useful in interdisciplinary domains where 

multiple experts are required. 

2.5 Limitations of Knowledge Management Systems: 

The limitations of the Knowledge Management systems are as follows: 

1. It may result in Information Overload, which requires balancing at several levels. 
2. It may overburden few expert people who may be required to execute most of the jobs of the 

organization. 
3. The long term impact of using knowledge management system may stop the learning 

process and innovation process will be affected and addition/creation of new knowledge 
components may stop. 

3. Challenges:-The main challenge to implement Knowledge Management systems is to 
provide useful/valuable information. The different challenges identified at different stages 
of Knowledge Management system are discussed here 



 

3.1 KMS Setup:- Balance between information overload and content utility. 

The size and the diversity of the user group is an important issue because as the size and 
diversity increases, the content may become irrelevant /less relevant. 

Size:-  Size may have a positive impact if the knowledge sources are artifacts (class 2 & 3) as 
the greater the no. of documents, the grater the chances of finding the desired document. 
However, size many have a negative impact of the sources are individuals (class 2 & class 4) 
as the amount of effort required increases. 

Diversity:-  If knowledge is structured (class 1 & 2) , greater diversity poses minimal 
problems, but when knowledge is loosely structured (class 3 & 4) diversity may cause 
problems. For example, search engines on internet provide huge information from which 
only a very small portion is relevant & valuable. 

As per the research, there must be Intelligent Agent technology that can filter the irrelevant 
information to overcome the information overload. A technological solution is required to 
prevent users from being overwhelmed by information overload without restricting the size 
and diversity of the system. 

3.2 KMS Maintenance:-  Balance between additional workload and accurate content. 

Another serious difficulty is to maintain continuous addition of the new quality to the system 
which is a problem to motivate users to share their knowledge. This many not be difficult 
depending on the level of structuring of content in the KMS. Accordingly, if the content is 
highly structured (class 1 & 2), users will be required to add keywords and meta–data to their 
documents before uploading. However, in  case of loosely structured system (class 3 and 4), 
this is not a big problem. 

3.3 Long term effect of KMS:- Balancing between Exploitation and Exploration. 

The organizations have to strike balance between exploiting the use and reuse of old 
certainties and ability to learn and innovate new knowledge, to avoid long term effects of 
KMS. 

3.4 KMS development:Traditional approach to systems development are not appropriate 
because of difficulty to define structures for knowledge in advance and continuous need to 
change the structures and due to constantly changing structures, inter operability is another  
issue. 
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1. ABSTRACT 
 
There has been a paradigm shift in teaching-learning pro-cess globally with the intervention 
of technology, particu-larly with regard to the content repository and its dissem-ination. This 
has necessitated the need to employ devices that are not just computing machines, but 
always on, and globally networked or cloud connected devices. With the rise of personal, 
mobile and pervasive computing users, the volume of data has risen manifold, therefore, the 
need to keep this data always available across multiple devices has become critical. The 
evolution of computing environment around the education sector has grown from a single 
per-sonal computing environment to the prodigious world of web. This has resulted in the 
behavioral change as far as the learning and its associated factors are concerned. This paper 
will delve in the broader and niche aspects of how cloud computing can provide convenient, 
and cost effective solutions to the academic institutions and students, result-ing in the better 
outcomes, both in terms of the knowledge creation, and career progression. Predominantly 
discussion will revolve around how teaching, research involving large data sets can be 
collaborated upon using distributed storage and computing power. The fundamental 
reservation before moving to the cloud computing is security; both for indi-vidual users, and 
the academic institutions. This paper will also discuss aspects of how cloud computing can 
be made more secure. 
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2. INTRODUCTION 
 
The impact of technology in recent times has been so tremendous that it has changed even 
the biological func-tions of the human beings. Every aspect of life is driven by the technology 
nowadays. Education being one of the prime pillars of human development has 
fundamentally changed in its very nature, particularly in terms of teaching-learning 
processes, with the application of technology. In fact academics, particularly old universities 
like Harvard University & University of Pennsylvania were the initial centres where MARK1 in 



 

1944 and ENIAC in 1946 were put at use. Even though these machines could not even match 
the computing power of a simple Smartphone of modern times, but it marked the beginning 
of a paradigm shift that would change the every aspect of education once for all. In the late 
1960s, in order to make access to computers widely available, the National Science 
Foundation (NSF) supported the development of 30 regional computing networks, which 
included 300 institutions of higher education and some secondary schools. By 1974, over two 
million students used computers in their classes. In 1963, only 1% of the nations secondary 
schools used computers for instructional pur-poses. By 1975, 55% of the schools had access 
and 23% were using computers primarily for instruction. By late 70s personal computing 
devices were everywhere – at the work office, the classroom, the home, and in laboratories 
and libraries. The computer was no longer a lucrative entity, but was now a necessity for 
many schools and universities. What began as a grassroots revolution driven by students, 
teachers and parents, was now a new educational impera-tive as important as having books 
and libraries. Then along the evolution of technology, the education field adopted every bit of 
it. In fact academic institutions became the breeding and testing ground for the technology. 
The modern day education system demands easy, dedicated and eco-nomic access to the 
content. The content delivery channels are varied, from the fast fibre of California to the 
sluggish copper media of Africa. But the demand and computing power required by one and 
all is same. Students and Teach-ers are not confined to a particular geographical area or 
device. They keep on changing places, devices and more importantly the software. 
Therefore, there is critical need to deliver content seamlessly, anywhere, anytime, anyplace, 
any device. The solution lies in the cloud computing, which is briefly discussed in the 
following section. 
 

4 CLOUD COMPUTING 
 
It’s a network of computing resources, located just about anywhere, that can be shared. 
Simply put, cloud computing is the delivery of computing services— involving servers, 
software’s, storage, databases over the Internet(“the cloud”). Cloud computing nowadays is 
the defacto standard of how data/content is managed, stored and distributed over the 
internet. There are three distinct offerings of cloud comput-ing: 
 

4.1 Software as a Service (SaaS): Allows users to connect and use cloud based 
applications over the Internet. Common examples are Email, Office tools, Collaboration 
tools, Customer Relationship Management(CRM) apps, etc. Advantages of SaaS model is 
that we gain access to sophisti-cated and scalable applications without outright purchasing 
and downloading. Most of the utility applications suited for the academics is almost free, or 
pay per usage model. SaaS also enables access from anywhere, and delivers across mul-
tiple platforms and form factors. Examples: Google Apps, Salesforce, Cisco WebEx, Citrix 
GoToMeeting 
 

4.2 Platform as a Service (PaaS): is a complete devel-opment and deployment 
environment in the cloud. PaaS includes servers, storage, networking, middleware, devel-
opment tools, business intelligence, dbms etc. Sometimes the SaaS services may not suit the 
exact requirements of an academic institution, so they may develop their own custom 
applications, and deploy on PaaS, rather their managing their own servers, and networks. 



 

 
4.3 Infrastructure as a Service (IaaS): is an instant computing infrastructure, provisioned 

and managed over the Internet. IaaS helps to avoid the expense and com-plexity of buying 
and managing own physical servers and other datacenter infrastructure. Each resource is 
offered as a separate service component and we only need to rent a particular one for as 
long as it is needed. IaaS eliminates capital expenditure and reduces ongoing costs that an 
aca-demic institution may have to incur if non cloud based technology is adopted. IaaS can 
also help large academic institutions in High performance computing and big data analytics 
without incurring too much in the development and deployment. 
 

D EFFECTIVE ROLE OF CLOUD COMPUTING IN ED- 
 
UCATION 
 
If we take all the fabrications out of the current day ed-ucation system, and look at the bare 
bones of it. What remains is only one thing, that is the process of learning, both for the 
student and the teacher. The classroom was meant to be a learning centre, and it has 
delivered over the centuries. But the classroom has carried a major lacuna for the same 
centuries, that is not serving as a learning centre for all its inhabitants. It has been observed 
that only 5% of the students in a particular class seem to create success stories 
academically. Rest of the 95% remain mediocre, and below average, not because of the level 
of their intellect, but due to the lacunas in the conduct of the classroom business. This void is 
predominately due to the way content, or subject matter is delivered, discussed, retained 
and revised. Starting from the earlier technological interventions in the classroom setup, 
the focus has always been on the optimum and consistent storage of content, its delivery and 
later usage. We can scale up this technological intervention to new heights with the usage of 
cloud computing. Proposed cloud computing solution will help in following ways. 
 

5.1 Personalized Learning: The pace of classroom learning does not matter when cloud 
computing is at place. The lesson is available to you all the time, on all your devices with 
synchronization facilities across multiple devices. A content repository should be created, 
categorized on the lesson, course or teacher. All the students hooked to this particular 
course or content can be monitored. Much better and consistent learning outcomes can be 
expected. Any Learning Management System running on the cloud can be used for the 
personalized learning like Adobe Captivate Prime, Docebo LMS, Talent LMS. In case off the 
shelf Learning Management Systems do not fit for the larger academic institutions, they can 
build their own LMS, and let it run in cloud using PaaS service. 
 

5.2 Accessibility: Students and Teachers can get to the resource from anywhere, day in and day 
out throughout the year. Cloud will make sure resources are available in failsafe and 
durable manner. Rather than giving numerous computing resources, including personal 
computers, servers, networks, databases, it is more economical and seamless to provide 
these resources over the cloud, and let the students and teachers receive content on their 
own personal devices. This setup also increases affordability of computing devices, because 
all the learners will require low cost, low powered devices, as most of the computing is done 
on the cloud. Example Google Chromebooks, Windows 10 S. Academic institutions can also 



 

get custom designed Cloud enabled tablets at a very minimal cost. Chromebook sales now 
account for more than half of all devices sold for U.S. classrooms, up from less than 1 percent 
in 2012. 
 

5.3 Standardization: Cloud computing gives provisions for standardizing software. This induces 
architectural neutrality, and the users/learners have the same user interface and the 
business logic functionality to deal with, on multiple devices and platforms. The content is 
also standardized allowing the learners to be in sync with each other. 
 

5.4 Collaboration and Control: Quality content can be created as multiple resource persons, 
including the learners can collaborate on the content creation. With the vast pool of 
infrastructure available at hand, content be created, stored and disseminated in multiple 
formats like audio, video, text, images etc. In schools and colleges, teachers, students can 
prepare their own documents and share it with the others. Also by creating the dynamic 
changes in the documents or in the presentations we can show animations or perform 
experiments on the documents. Academic 
 
administration will manage teacher’s profiles, creating account, assign the classes to them. 
Create and manage the timetable. Keep activity of the students in classroom as well as on 
grounds based on the teachers engaging them. Also submit the results and activity of the 
students to their parents and also call for meetings and many more. Teacherwill prepare the 
class and upload the power points and videos for the next class in home using the account 
created by administration. They can maintain the records of the students for the subject. 
Teacher can upload the study materials which can be accessed by the students in home as 
well as in classroom. Teachers can give them the online presentations or change the content 
of the any image dynamically during teaching, students can submit their assignments online 
etc.. Parents will get to know what all things his child in doing in the school. Students will 
login based on their authentication given to them and access Power Points, Study Materials, 
Results and Assignment assigned to them, Video Lectures - this will be 
 
helpful for those students who couldn’t attend classes for some reason, for slow learners 
and also for revision purpose. This will improve interactive learning. The advantage of cloud 
service is particularly useful for supporting lab activities in the teaching and learning 
process. 
 

5.5 Traceability: Undoing changes in the content is what we all require sometimes. Cloud 
computing saves multiple revisions and versions of the same document so that it can be 
traced back chronologically, based on the datetime, content changes, users, connected 
devices. Examples, revisions maintained in Dropbox, Google Drive etc. 
 

5.6 Shareability: Instructional material ought to be shared for review and collaboration 
purposes. Cloud allows us to share some or all the files, and define specific permission like 
read, write, read/write, etc. We do not need to utilize computing resources in copying data 
physically from one device to other device, we can just share a link, publically or privately 
with the specific set of users, without incurring anything on data transfer. 
 



 

5.7 Multiple deployment models: Academic institutions can opt for public clouds, which are less 
costly, and provides service to general public. Everything from deployment to delivery is 
handled by the cloud service owner. Very large academic institutions who are ready to 
spend, and have on campus technical teams, can opt for the private clouds. Private cloud 
works exclusively for a particular institute, and provides highly customized services in 
terms of content storage, delivery and security. It might be maintained by the institute itself 
and may exist in campus or outside the campus. There is also hybrid model available, which 
is an organization of private and public clouds, that while remaining distinct parts yet are 
integrated by institutionalized or exclusive technology which empowers portability of 
applications and data. Fig 1 depicts briefly how cloud computing can setup and hook a 
typical academic environment to the cloud. Fig 2 shows deep penetration of cloud services 
being utilized in the education.3 
 

Fig 1 & 2 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
D Security Challenges in the Cloud: The fundamental reservation before moving to the 
cloud computing, particularly to the public cloud is security; both 
 
for individual users, universities and corporates. The security challenges range from data 
theft, hacking, device intrusion, malware injection, Insecure APIs, to the Denial of Service 
attacks. Following is the discussion on how clouds computing services can be made more 
secure, and more specifically how providers can think in terms of linking machines (clients, 
servers, devices and other intermediaries) in a more secure, failsafe, and scalable manner. 
 

6.1 Identity Provisioning: Login capability alone may be insufficient to ensure the target user is 
functional, an expected outcome of any provisioning process. Some SaaS applications may 



 

require multi-step user establishment through provisioning. Users cannot be instantiated by 
merely creating an account with login credentials, but must be created and subsequently 
assigned to business level objects, such as department, course, with appropriate 
permissions and authorization. 
 

6.2 Federation and Single Sign-On: In the cloud-computing environment, federation of identity 
plays a key role in enabling allied enterprises to authenticate, provide single or reduced 
sign-on, and exchange identity attributes between the Service Provider (SP) and the Identity 
Provider (IdP). In discussing federation, we consider two primary roles: 
 

D Service Provider (SP): An internally deployed application or cloud service. 
 

D Identity Provider (IdP): An authoritative source of identity data for users provides the 
primary authentication of the user. The Identity Provider can be the service consumer itself, 
or external to it. 
 

6.3 No Third Party Login: It is highly recommended to avoid supplying username, password from 
a provider such as Yahoo, Google, Microsoft. It is better to use openID protocol for SSO on 
cloud services. 
 
 
6.4 Fragmentation Redundancy Scattering: 
 
This technique aims to provide intrusion tolerance 
 
and in consequence, secure storage. This technique consists in first breaking down sensitive 
data into insignificant fragments, so any fragment does not have any significant information 
by itself, then, fragments are scattered in a redundant fashion across different sites of 
distributed system. 
 
 

6.5 Homomorphic Encryption: The three basic operations for cloud data are transfer , store and 
process. Encryption techniques can be used to secure data while it is being transferred in 
and out of the cloud or stored in the providers premises. Cloud providers have to decrypt 
cipher data in order to process it, which raises privacy concerns. Homomorphic encryption 
allows performing arbitrary competition of cipher text without being decrypted, However 
current homomorphic encryption schemes support limited number of homomorphic 
operation such as addition and multiplication. 
 

6.6 Dynamic Credentials: To create dynamic credentials for mobile cloud computing systems. 
The dynamic credential will change its value once a user changes its location or when he has 
exchanged a certain number of data packets. 
 
 

6.7 Security Certifications for the Cloud: The important step to ease your security concerns with 
cloud computing is to assess the security backbone of potential cloud providers. The 



 

simplest way to do this is by verifying a providers major security concerns. The some of the 
major cloud computing security certifications available are: 
 

(iv) Service Organization Control 1: Certification attests to the quality of control on financial 
reporting, while the SOC 2 and SO3 reports address security, availability, processing 
integrity and other factors relevant to the information system. 
 
 

(v) ISO 27001: It is family of cross industry security 
 
standards that address requirements, implementation, measurement and code of practice. 
 

(vi) STAR Certification Program: is another general security standard- actually a meta standard 
since it incorporates other standards. it is designed specifically for cloud computing and 
builds on two main components: The cloud control matrix and consensus assessment 
initiative questionnaire(CAIQ). The CCM is a set of principles for evaluating cloud security 
risks; the CAIQ is a formalized list of questions to help cloud customers evaluate cloud 
service providers. 
 

D Conclusion:  Cloud  computing  is  an  exciting 
 
development in today’s education system. It offers students and administrative workers to 
an avenue to access different applications and resources through web pages easily, at 
minimal costs and quickly. Many academic institutions have experienced reduced running 
costs, improved efficiency and functionality due to the gradual removal of costs incurred 
from licenses, managing, hardware and software. The flexible aspect of cloud computing 
relieves IT staff of maintenance costs and duties, thus eliminating high operational costs and 
disaster recovery risks and its costs. Cloud computing creates a universal platform with 
simplified scalability. Therefore it will be vital for schools and individuals to shift to the cloud, 
to experience the cheap and convenient avenue to information and technological services, 
especially the benefits and abilities, such as access to complex applications, minimal costs of 
cloud data storage, scalability and flexibility of an e-learning platform that is cloud 
computing enabled. 
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ABSTRACT   

              As the number of organizations that start establishing their own internal networks 
are increasing day by day and today’s business is not located at specific place but there are 
number of organizations that have offices at distant locations. . Also all established internal 
networks do not use their own communication media but use the public networks to build 
their private networks. Thus employees very often need to connect to internal private 
networks over the internet (which by nature insecure) from homes, hotels, airports or from 
other external networks. Security becomes a measure consideration while accessing these 
internal networks over internet. 
  Virtual private networks, which shield your web traffic from prying eyes, have rightly 
garnered more attention as well. But before you use a VPN to hide your online shopping 
from the IT department at your company—or help protect yourself from state surveillance—
know that not all mobile VPNs are created equal. In fact, some are actively harmful. 
       Finding well-written, unbiased information about Virtual Private Networking is difficult, 
primarily because VPNs by their nature are not easy to explain. A "network within a 
network," VPNs utilize the concept of "tunneling" to transmit private communications over 
public lines. A VPN system depends on fairly complex low-level networking technologies 
including specialized protocols. The details of network design, security, and administration 
can seem intimidating at first. The Virtual Private Network - VPN - has attracted the 
attention of many organizations looking to both expand their networking capabilities and 
reduce their operating costs 
   This paper provides a general overview of VPN and VPN technologies. Discusses the 
potential security risks and considerations involved when implementing a VPN. This paper 
also reviews various security concerns when implementing VPN in mobile computing. 
WHAT IS VPN 
A virtual private network (VPN) is a subset of a public network like Internet and this subset 
uses a combination of technologies that make any data communication within this subset 
private and secure. So VPN is a part of public network that is made to behave as private that 
is why the word virtual is used. Here the word virtual means that does not exist physically (in 
reality). The nodes in the VPN may be located anywhere within the public network, so the 
VPN nodes (that can be LANs also) make use of the public telecommunication infrastructure, 
maintaining privacy and security through the use of various protocols. 
VPN protocols maintain the privacy by means of “Tunneling”. In Tunneling Before a packet is 
transmitted, it is encapsulated (wrapped) in a new packet, with a new header. This header 
provides routing information so that it can traverse a shared or public network, before it 
reaches its tunnel endpoint. This logical path (secure connection established by nodes of 

https://www.wired.com/2016/12/5-totally-achievable-security-resolutions-new-year/


 

VPN with the help of VPN protocol(s)) that the encapsulated packets travel through is called 
a tunnel. The protocols that help in the processing of Tunneling are known as VPN Tunneling 
Protocols. 
When each packet reaches the tunnel endpoint, it is “decapsulated” and forwarded to its final 
destination. Both tunnel endpoints need to support the same tunnelling protocol.  
Layers on which Tunneling protocols operate: 
 Tunneling are operated at either the OSI (Open System Interconnection) layer two (data-link 
layer), or layer three (network layer). The most commonly used tunneling protocols are 
IPSec, L2TP, PPTP and SSL  
 

TYPES OF VPN 
      Classification I 
Depending upon how organisations use VPN, there are two main types of VPN: 
Remote-Access VPN 
Site-to-Site VPN 
 
Remote-Access VPN 
  Remote-access VPN, also called a virtual private dial-up network (VPDN), is a user-to-LAN 
connection. It is used by a company that has employees who need to connect to the private 
network from various remote locations. Most companies create this VPN by outsourcing to 
an enterprise service provider (ESP). ESP sets up the servers and provides clients with the 
necessary client software. 
    Remote-access VPNs permit secure, encrypted connections between a company's private 
network and remote users through a third-party service provider.   
Site-to-Site VPN 
A company can connect multiple fixed sites over a public network such as the Internet. Site-
to-site VPNs can be one of two types:   

• Intranet-based are used to connect remote LANs into a single private network, they can 
create an intranet VPN to connect LAN to LAN.  
  

• Extranet-based: Extranet VPN connects LANs to LANs, and that allows all of the various 
companies to work in a shared environment.   
 
Classification II 
           Depending upon hardware and software used in VPN, VPN can be 

1.   A firewall-based VPN is one that is equipped with both firewall and VPN capabilities. This 
type of VPN makes use of the security mechanisms in firewalls to restrict access to an 
internal network. The features it provides include address translation, user authentication, 
real time alarms and extensive logging.   

2. A hardware-based VPN offers high network throughput, better performance and more 
reliability, since there is no processor overhead. However, it is also more expensive.   

3. A software-based VPN provides the most flexibility in how traffic is managed. This type is 
suitable when VPN endpoints are not controlled by the same party, and where different 



 

firewalls and routers are used. It can be used with hardware encryption accelerators to 
enhance performance.  

4. An SSL VPN1 allows users to connect to VPN devices using a web browser. The SSL (Secure 
Sockets Layer) protocol or TLS (Transport Layer Security) protocol is used to encrypt traffic 
between the web browser and the SSL VPN device. One advantage of using SSL VPNs is ease 
of use, because all standard web browsers support the SSL protocol, therefore users do not 
need to do any software installation or configuration 

VPN SECURITY TECHNIQUES 
 
The following tunneling technologies are commonly used in VPN:  

 
IPSEC (INTERNET PROTOCOL SECURITY) 

IPSec was developed by IETF (the Internet Engineering Task Force) for secure transfer of 
information at the OSI layer three across a public unprotected IP network, such as the 
Internet. 

 IP protocol was designed in the late 70s to early 80s 
 Part of DARPA Internet Project 
 Very small network 
 All hosts are known! So are the users! 

Therefore, security was not an issue 
Security Issues in IP 

 source spoofing 
 replay packets 
 no data integrity or confidentiality 
 Fundamental Issue:  

 Networks are not (and will never be)  
  fully secure 
Goals of IPSec 

 to verify sources of IP packets 
– authentication 
 to prevent replaying of old packets 
 to protect integrity and/or confidentiality of packets 
– data Integrity/Data Encryption 
 IPSec provides security in three situations: 
–  Host-to-host, host-to-gateway and gateway-to-gateway 
 IPSec operates in two modes: 
– Transport mode (for end-to-end) 
– Tunnel mode (for VPN) 

 
IPSec has two encryption modes: tunnel and transport. Tunnel encrypts the header and the 
payload of each packet while transport only encrypts the payload. Only systems that are 
IPSec compliant can take advantage of this protocol. Also, all devices must use a common 

                                                           
1http://csrc.nist.gov/publications/drafts/SP800-113/Draft-SP800-113.pdf 
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key and the firewalls of each network must have very similar security policies set up. IPSec 
can encrypt data between various devices, such as:   

 Router to router   
 Firewall to router 
 PC to router   
 PC to server   

  
 
Security Protocols for by IPSec  
IPSec makes use of the folowing and ESP protocols to provide security services:  

– Authentication Header (AH) 
RFC 2402 

– Encapsulating Security Payload (ESP) 
RFC 2406 

– Internet Key Exchange (IKE) 
RFC 2409 

– IP Payload Compression (IPcomp) 
RFC 3137 

2. AH (Authentication Header) protocol:-  
 Provides source authentication 

            Protects against source spoofing 
 Provides data integrity 
 Protects against replay attacks 
 Use monotonically increasing sequence numbers 
 Protects against denial of service attacks 
 NO protection for confidentiality! 
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3.  ESP (Encapsulated Security Payload) protocol:-In addition to source authentication and 
integrity ESP provides data confidentiality by symmetric encryption algorithms, such as 
3DES. The algorithm needs to be the same on both communicating sides. ESP can be 
configured to provide encryption-only or authentication-only configuration but encryption-
only is less secure. 

4. Internet Key Exchange (IKE) 
o Exchange and negotiate security policies  
o Establish security sessions 
 Identified as Security Associations 
o Key exchange 
o Key management 
o Can be used outside IPsec as well 
5. IP Payload Compression 
 Used for compression 
 Can be specified as part of the IPSec policy 

PPTP (POINT-TO-POINT TUNNELING PROTOCOL) 
PPTP - enables secure data transfers between a remote client and an enterprise server by 
creating a VPN across an IP-based internetwork  
Success of PPTP  

 The use of PSTNs (Public Switched Telephone Networks).  
 Support to Non-IP protocols. 

 
For Remote Access: 

 PPTP Client connects to the ISP using Dial Up Networking 
  PPTP then creates a tunnel between the VPN client and VPN server. 

 For LAN internetworking: 
 It does not require the ISP connection phase so the tunnel could be directly created. 

PPTP employs three processes to secure PPTP-based communication over unsecured 
media 

 PPP-based connection establishment 
 PPTP Connection control 
 PPTP tunneling and data transfer  

Technology used 
 PPTP is based on PPP 
 Operates at layer 2 of OSI 
 Advantages:  
o Does not restrict transmission rates 

Requirement: 
  Availability of a duplex connection 
 Synchronous   
 Asynchronous  

L2TP (LAYER 2 TUNNELING PROTOCOL) 
 



 

Recipient 
end Sender end 

 

 L2TP (Layer 2 Tunnelling Protocol) is a 
combination PPTP (Point-to-Point  

  

  
  
 Tunneling Protocol) from Microsoft and L2F (Layer 2 Forwarding) 

from Cisco. 
 L2TP is used for tunneling (Encapsulation) of PPP (Point-to-Point Protocol) frames to be 

sent over IP, X.25, Frame Relay or ATM networks. 
 Multiple connections are allowed through one tunnel.  
 Like PPTP and L2F, L2TP operates on OSI layer two. Layer two VPN protocols encapsulate 

data in PPP frames and are capable of transmitting non-IP protocols over an IP network. 
  L2TP connections use the same authentication mechanisms as PPP connections, such as 
EAP, CHAP, MS-CHAP, PAP and SPAP. L2TP tunneling is accomplished through multiple 
levels of encapsulation. The PPP data is encapsulated within a PPP header and an L2TP 
header. The L2TP encapsulated packet is further wrapped in a UDP header with the source 
and destination ports set to 1701. The final packet is encapsulated with an IP header 
containing the source and destination IP addresses of the VPN client and VPN server.  
Due to the lack of confidentiality in L2TP, it is often used in combination with IPsec ( 
L2TP/IPSec). In L2TP/IPSec), IPsec, provides security and all L2TP controls and data appear 
as homogeneous IP data packets to the IPsec system.  



 

 

GENERAL VPN SECURITY CONSIDERATIONS 
The following is general security advice for VPN deployment:  

1. Use of Firewalls to strengthen VPN connections. 
2. Use of IDS / IPS (Intrusion Detection / Prevention System) to monitor attacks..   
3. Use of Anti-virus on remote clients and network. 
4. Use of authentication to make VPN connections to the internal network.   
5. Use of logs to store unauthorized network access attempts.  
6. Proper Training should be given to network/security administrators and supporting staff, as 

well as to remote users, to ensure that they follow security best practices and policies during 
the implementation and ongoing use of the VPN.  .   

7. Use  split tunneling to access the Internet or any other insecure network simultaneously 
during a VPN connection should be avoided or should be used in conjunction with a firewall 
and .   

8. Unnecessary access to internal networks should be restricted and controlled.  
Security concerns when implementing VPN in mobile computing. 
  VPNs offer an array of potential privacy and security benefits, because they put another 
server between websites and your device. You can use VPNs to conceal the location 
revealed by your IP address; one common use before a recent crackdown was to access 
regional content, like US Netflix, from countries with lesser libraries. Ideally, a VPN funnels 
all your traffic through an encrypted, secure, private network, making it more difficult for a 
third party to monitor your browsing than if your data were exposed on a public network. 
     It all sounds great, but isn't always so rosy in practice. That's because using a VPN grants 
the company behind it extensive access to your data at the same time that it hides the stream 
from everyone else. Depending on a VPN's logging practices and privacy policy, it may be 
willing and able to turn your browsing history over to law enforcement or could even sell 
customer data to marketing services and ad networks. Even worse, malware masquerading 
as a VPN could do real damage by concealing malicious activity on your device behind a 
veneer of security protection. 
      VPNs have been around for years, as have their attending trust issues. But while 
previously VPN enthusiasts were mostly a core base of desktop users, the mobile boom and 
app-store accessibility have created an explosion in mobile VPN offerings. And while some 
are genuinely looking to offer security and privacy services, plenty do more harm than good. 
    In a recent in-depth analysis of 283 mobile VPNs on the Google Play store by Australia's 
Commonwealth Scientific and Industrial Research Organization, researchers found 
significant privacy and security limitations in a majority of the services. Eighteen percent of 
the mobile VPNs tested created private network "tunnels" for traffic to move through but 
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didn't encrypt them at all, exposing user traffic to eavesdropping or man-in-the-middle 
attacks.  
 
       For consumers and organizations trying to improve their security by using a VPN 
(shielding their web traffic from potentially malicious snooping) and/or guarding their 
privacy (making it more difficult for a government or other entity to know what they do and 
say online), it's hard to know where to turn. They probably don't have the technical skills to 
analyze a service for potential flaws. And some VPN company claims—like the important 
question of whether a service logs data about each of its users that could later be accessed 
by a third party—are basically impossible to verify. 

Conclusion 
 
   VPN is an emerging technology that has come a long way. From an insecure break off of 
Public Telephone networks to a powerful business aid that uses the Internet as its gateway. 
VPN’s technology is still developing, and this is a great advantage to businesses, which need 
to have technology that is able to scale and grow along with them. With VPN businesses now 
have alternative benefits to offer to their employees, employees can work from home, take 
care of children while still doing productive, and have access work related information at 
anytime. VPN will also help to make the possibility of a business expanding its services over 
long distances and globally, more of a reality.  
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Abstract 

Wetlands, a transitional area between terrestrial and aquatic environments, provide a 

number of function to the mankind. The paper reviews the some important functions carried 

out by the wetlands and the distribution of different types of wetlands present in the valley of 

Kashmir. The paper also highlights the importance and types of different constructed 

wetlands that are particularly popular in developed countries to treat waste water 

containing different contaminants like heavy metals and pesticides. 

Key words: avifauna, heavy metals, macrophytes, Ramsar, wetlands,  

Introduction: Wetlands, a halfway world between terrestrial and aquatic environments, 

cover approximately 6% of the Earth's land surface and contain a large portion of the world's 

biodiversity (Junk et al 2013). Wetlands are defined as "transitional areas between aquatic 

and upland plant communities, and often have some of the qualities of both”. RAMSAR, 

Convention on wetlands of international importance, defines wetlands as " areas of marsh, 

fen, peat land, or water weather natural or artificial, permanent or temporary, with water 

that is static or flowing, fresh, brackish or salt, including areas of marine water the depth of 

which at low tide does not exceed six meters." Committee on characterization of wetlands 

(1995) developed a 'reference definition' which states that "a wetland is an ecosystem that 

depends on constant or recurrent, sustained inundation or saturation at or near the surface 

and the presence of physical, chemical and biological features. Common diagnostic features 

of wetlands are hydric soils and hydrophytic vegetation. These features will be present 

except where specific, physicohemical, biotic or anthropogenic factors have removed them 

or prevented their development.” 

Functions of Wetlands: Wetlands perform a myriad of functions. The hydrologic 

geomorphologic and biological characteristics of wetlands lead to decreased flow velocity 

http://iopscience.iop.org/article/10.1088/1748-9326/11/10/100201#erlaa4360bib9


 

and hence, through a variety of mechanisms, these systems trap sediment, pathogens and 

organic and inorganic pollutants, thus acting as extensive natural filters (e.g. Hammer, 1990; 

Kadlec, 1994; Mitsch, 1994; Moshiri, 1993). Wetlands control the effects of soil erosion and 

attenuate and retard flood flows by decreasing water flow velocity and erosive energy, while 

acting to maintain river flows during dry seasons or droughts through slow release of stored 

water (e.g. Gilman, 1994; Richardson et al., 2001; Smithers and Schulze, 1993). 

Human society is benefited in multiple ways by wetlands. Some common benefits that 

wetlands provide to the human society include carbon cycling and climate regulation, the 

supply of fresh water, maintenance of biodiversity, fish production and tourism (Cox and 

Campbell, 1997; Keddy et al., 2009). In addition to their hydrological functions, wetlands are 

amongst the most diverse and productive ecosystems on Earth (Hughes and Hughes, 1992). 

In 1980 the International Union for the Conservation of Nature (IUCN) identified wetlands as 

the third most vital life support systems on the earth (Hughes and Hughes, 1992). Finally, 

wetlands contribute to national revenue through their role in promoting ecotourism (Maltby, 

1986), which is an important sector in many developing economies (Boo, 1990). Wetlands are 

habitats for a wide variety of plant and animal life, especially water birds. Apart from 

harboring birds, wetlands are also a nursery for several species of fish and shellfish, and a 

variety of aquatic organisms. 

Coastal wetlands, especially being an ecotone between the sea and freshwater, and/or 

freshwater and terrestrial habitats, have high species diversity. Ecologically too, wetlands 

perform important functions. They regulate the water regime; act as natural filters, and 

display amazing nutrient dynamics. As an ecosystem, wetlands are useful recovering and 

cycling nutrients; releasing excess nitrogen; deactivating phosphates; treating wastewater; 

and removing toxins, chemicals, and heavy metals through absorption by plants. Mangrove 

wetlands in coastal regions act as a buffer against devastating storms. Therefore, wetlands 

help in mitigating floods, recharging aquifers, and reducing surface runoff and the 

consequent erosion. Wetlands can receive, store, and release water in various ways -- 

physically through ground water and surface water, as well as biologically through 

transpiration by vegetation -- and therefore function in this very important global cycle. 

Wetlands’ role in recharging groundwater varies widely, but it is clear that wetlands often 

http://www.scielo.br/scielo.php?script=sci_arttext&pid=S1519-69842014000400810#B12
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S1519-69842014000400810#B12
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S1519-69842014000400810#B45


 

contribute to groundwater and can be important in recharging aquifers. Wetlands improve 

water quality by acting as sediment sinks or basins. They are especially effective at trapping 

sediments in slow moving water. Wetland vegetation slows water velocity and particles 

settle out. Wetlands provide flood storage, erosion control, produce crops and timbers, 

provide habitat for fish, reptiles and amphibians and birds and act as sites of recreation and 

scenic beauty. 

In a nutshell, wetlands improve the quality of water and keep the local weather moderate. 

Wetlands in the urban periphery are natural receptacles for wastewater and can effectively 

harness the nutrients available in waste through fisheries and agriculture. Wetlands store 

carbon within their live and preserved (peat) plant biomass instead of releasing it to the 

atmosphere as carbon dioxide, a greenhouse gas affecting global climates. Therefore, 

wetlands world-wide help to moderate global climatic conditions. Wetlands’ shallow depth 

and full exposure of sunlight stimulate chemical processes while larger input owing to 

higher productivity stimulates bacterial processes (Sobolewski, 1999). These unique 

characteristics of wetlands promote various biogeochemical processes that are responsible 

for the extraordinary capacity of wetlands to retain heavy metals from a diverse range of 

industrial effluents, e.g., municipal, agricultural, refinery, and pulp-mill effluent (Hammer, 

1989; Moshiri, 1993).  

The accumulation of heavy metals within natural wetlands and the ability of wetlands to 

cleanse water cheaply has long been acknowledged and has led to extensive research on 

natural and constructed wetlands for the treatment of polluted water throughout the world 

(Ahmad et al. 2014; Ahmad et al. 2015; Hammer, 1990; Kadlec and Kadlec, 1979; Kadlec and 

Knight, 1996; Sobolewski, 1997; August, et al., 2002; Kwong and Van Stempvoort, 1994; Mays 

and Edwards, 2001). 

Constructed wetlands: Constructed wetlands (CWs) are engineered systems, designed and 

constructed to utilize the natural functions of wetland vegetation, soils and their microbial 

populations to treat contaminants in surface water, groundwater or waste streams. (ITRC, 

2003: Vymzal and Kropfelov, 2008). The constructed wetland provides a natural 

environment of warm climate, high water table and high organic matter for microbes to 

break down contaminants (Toolbase, 2001). There are different types of constructed 



 

wetlands. Some of the common types of constructed wetlands include surface flow 

wetlands, submerged macrophyte based wetlands, emergent macrophyte based wetlands, 

vertical flow constructed wetlands, hybrid wetlands etc. 

Wetlands of Kashmir 

The main wetlands of Kashmir are:  

 

Name of the wetland Area in Sq. Km  

Hokersar 13.75 

Manibugh  4.50 

Narkara 3.25 

Chatlam 0.25 

Mirgund 4.00 

Ajus 1.00 

Shallabugh 16.00 

Hygam 7.25 

 

 

Ramsar sites of Kashmir: Ramsar Convention, global convention on wetlands adopted in the 

Iranian city of Ramsar in 1971 lists two Ramsar sites of Kashmir. These are Hokersar and 

Wular. The Ramsar Convention is the convention on Wetlands of International Importance. It 

is intergovernmental treaty that provides the framework for national action and 

international cooperation for the conservation and wise use of wetlands and their 

resources.  

Avifauna: Some important avifauna species of Kashmir wetlands include: Migratory ducks 

and geese, Brahminy Duck, Tufted Duck, Gadwall, Garganey, Greylag Goose, Mallard, 

Common Merganser, Northern Pintail, Common Pochard, Ferruginous Pochard, Red-

Crested Pochard, Ruddy Shelduck, Northern Shoveler, Common Teal and Eurasian 

Wigeon. Numerous species of birds and mammals rely on wetlands for food, water, and 

shelter, especially while migrating and breeding. 



 

Macrophytes: Three types of macrophyte species are seen growing in different wetlands of 

Kashmir. These are: emergent, surface floating, submerged macrophytes. Some common 

species among these are Phragmtes australis, Typha angustifolia, Sparganium erectum, 

Ceratophyllum demersum, Hydrilla sp., Carex pseudocyperus, Lemna minor, Lemna gibba, 

Spirodella sp., Potamogeton spp. Nymphoides peltata, Alisma plantago lanceolata, 

Rananculus aquaiticus, Nymhaea alba, Hydrocharis dubia etc. 
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ABSTRACT: With the advancement in remote sensing methods that can provide high 

resolution data at shorter intervals, it has become important to develop classification 

methodologies to exploit these technologies. This study was carried to develop an Artificial 

Neural Network (ANN) based technique for the classification of satellite images into various 

classes viz: cities, mountains, forest and agricultural field areas (grasslands). Many cases 

were very easily separable due to the different color, textural and/or structural composition. 

The dataset used in our work also contained overlapping classes. To solve this problem our 

aim was to find feature extraction methods that suited this domain and separated the 

classes with better efficacy. State of the art feature extraction methods based on color, 

texture and structural features were tested along with Artificial Neural Networks for 

classification. In order to evaluate the efficiency of the implemented system, a comparison 

between the results of the classifications and use of different feature sets has been 

presented. Three approaches were used for the preparation of the inputs to the ANN, 

including color based parameters, textural parameters extracted from the image, and 

Zernike moments as a shape descriptor. A Feed-Forward neural network is used in this 

study.   

1. Introduction: 

Remote Sensing research focusing on image classification has attracted the attention of 
many researchers. A plethora of work has been conducted using different classification 
algorithms. The valuable surface information extraction and analysis is also well performed 
using image classification. Image classification is the process of assigning pixels of 
continuous raster image to predefined land cover classes. It is a complex and time-
consuming process, and the result of classification is likely to be affected by various factors 
(e.g. nature of input images, classification methods, algorithm, etc). In order to improve the 
classification accuracy, thus, selection of appropriate classification method is required. This 
would also enable analyst to detect changes successfully.   

2. Related Work: 

The authors in [19] used a spectral-slope-based classification technique is proposed and 
subsequently summarized the changes in temporal image sets. Using the properties of 
spectral slopes, a set of rules for selection of training samples from Landsat imageries for 
classifying the land cover were proposed. The images were initially classified into three 
classes: water, vegetation, and vegetation-void. Further, vegetation and vegetation-void 



 

regions were classified into proper vegetation and dry cropland, and urban land and bare 
land, respectively. The initial classification was performed by support vector machines, and 
the second-level classification is performed through k-means clustering and subsequent 
labeling of clusters to subclasses. Considering temporal images of the same scene, post 
classification change summarization was carried out to quantize the land variations, both 
qualitatively (type of change) and quantitatively (volume of change). The approach has been 
used in the analysis of images acquired by different sensors operating under similar 
wavelength ranges. 
 [12] presents clustering technique for land cover classification. Clustering is the assignment 
of objects into groups called clusters so that objects from the same cluster are more similar 
to each other than objects from different clusters. The proposed work presents an algorithm 
Using K means clustering algorithm with color based thresholding for classification of a 
satellite image. It is observed that this method gives better accuracy as compared using only 
K means clustering algorithm. The image quality metrics used are overall accuracy, user's 
accuracy, producer accuracy, average accuracy for user and producer. K –means clustering 
algorithm being an unsupervised classification approach is suitable when classes are to be 
determined by spectral distinctions that are inherent in the data. It is observed that by using 
color based thresholding both the user accuracy and producers accuracy and hence overall 
accuracy is enhanced. 
In [16] the decision tree and KNN has been used for classifying LISS-III satellite image and 
accuracy is calculated using confusion matrix. The results show that the accuracy of the 
decision tree is 99.82% and 97.04% for KNN based classification. The accuracy of the 
classifiers can be increased by increasing the number of features and sample data. 
[8] is based on supervised maximum likelihood classification and reviews two classification 
paradigms: pixel and object-based as well as advanced classification approaches. The 
advent of object-oriented approaches provides a tool for mapping detailed land uses [6]. This 
approach considers group of pixels and the geometric properties of image objects. It 
segments the imageries into homogenous regions based on neighboring pixels‟ spectral and 
spatial properties. 
Land cover and land use classification with Remote Sensing (RS) image is used broadly in 
dynamic monitoring of land use. For the RS image classification, [23] presents the method of 
BP neutral network with one single hidden layer has been widely used. But the traditional BP 
neutral network based on gradient descendent of error has low classification rate. It is not 
easy to converge and often get into local minimum value. In the paper, the algorithm based 
on Levenberg-Marquardt(L-M) is used to improve the BP neutral network and then be 
applied in recognition of land cover with RS image. In the recognition test, the comparison of 
classification precision and convergent speed between normal BP neutral network and 
improved BP neutral network is processed. The test proves that the improved BP neutral 
network based on L-M algorithm can get higher precision of classification and faster speed 
than normal BP neutral network in recognition of land cover with RS image. In [23], the L-M 
algorithm is used to improve BP neutral network and the comparison of precision of RS 
image classification and training times between the improved BP neutral network and the 
normal BP neutral network was finished. 
[17] Illustrates the use of SVM. The support vector machine supervised classification 
technique was used to extract information from satellite data, and post-classification 



 

change detection method was employed to detect and monitor land use/cover change. 
Derived land use/cover maps were further validated by using high resolution images 
derived from Google earth. The results from this research indicate that the overall accuracy 
of land cover maps generated from Landsat Thematic Mapper (TM) data was more than 89%. 
The urban areas and vegetation classes decreased approximately 58.7% to 40.7% between 
1986 and 1990, while bare land increased 25.4%. Also, some changes in urban areas were 
detected that have already been identified as bombed areas particularly around the main 
roads of Halabja city. 
In [18] a fuzzy-fusion inference approach for satellite image classification based on a fuzzy 
process is proposed, which uses both a hybrid method to train the classifier and 
reinforcement aggregation operators in the inference scheme. The approach was tested 
with land cover maps for the district of Mandimba of the Niassa province, Mozambique and 
was validated against an expert classification and then with Decision trees and Artificial 
Neural Networks. 

3. Feature Extraction: 

Extraction of a reliable feature and improvement of the classification accuracy have been 
among the main tasks in digital image processing. Over the years, many techniques have 
been developed and tested for processing and analysis of multi-spectral satellite image data 
with fewer dimensionalities. Although it is desirable, the error increment due to the 
reduction in dimensionality must be constrained to be adequately small. Finding the 

minimum number of feature vectors, which represent observations with reduced 
dimensionality without sacrificing the discriminating power of pattern classes, along with 



 

finding the specific feature vectors, has been one of the most important problems in the field 
of pattern analysis. The aim of pattern recognition in remote sensing is to classify each 
ground resolution element into one of several classes, based on its multi-spectral 
representation vector. Generally, remote sensing images consist of different spectral 
channels. The number of channels provided by the sensor system can be seven, as in 
Landsat Thematic Mapper (TM) imagery, or 224, as in airborne visible infrared imaging 
spectrometer (AVIRIS) imagery. Depending on the adjacency of these spectral channels, 
there generally exists an inter-channel correlation. The presence of correlations among the 
channels of a multi-spectral image implies that there is redundancy in the data (Mather 
1987). Because of this redundancy, some information can be repeated. Hence, the real 
intrinsic dimensionality of data can be even smaller than the original dimension. Since the 
amount of computation is dependent on the dimensionality of the multi-spectral 
representation vector, it is important to search for the smaller optimal representation of 
original multi-spectral vector. The dimension of the input data directly affects the time 
required in designing and training the classifier. For this reason, feature selection is an 
increasingly important problem in which the usual procedure is to choose a subset of the 
elements of this vector as relevant input data for processing by the pattern recognition 
algorithm. Feature selection in transformed space is also called feature extraction. The 
original measurement vector is transformed into a lower-dimensional feature vector. 
Transformation can be linear or nonlinear. The decrease of redundant (unnecessary) 
information and preservation of the useful information depend on the transformation used. 
There is no well-developed theory for feature extraction. The feature extraction stage is 
designed to obtain a compact, non-redundant and meaningful representation of 
observations. It is achieved by removing redundant and irrelevant information from the data. 
These features are used by the classifier to classify the data. It is assumed that a classifier 
that uses smaller and relevant features will provide better accuracy and require less 
memory, which is desirable for any real-time system. Besides increasing accuracy, the 
feature extraction also improves the computational speed of the classifier. Intention of this  
study is to recognize and extract the  features using different approaches and then the 
extracted features are classified using Back Propagation Artificial Neural Network 
(BPANN). 

4. Classifiers: To evaluate the effectiveness of different image processing techniques for 
extraction of landuse/land-cover information, it is necessary to classify the satellite images, 
texture images & segmented Arial images. Some of the classifiers used for classifying 
satellite images are discussed below: 

4.1 Artificial Neural Network (ANN) classifiers are computer programs designed to 
simulate human learning process through establishment and reinforcement of linkages 
between input data and output data. ANN presents a non-parametric, distribution-free 
approach to image classification. ANN classifiers have been applied to multi-source, multi-
dimension data to overcome the limits of classical classifiers such as MLC, which is based on 
some untenable assumptions about the dataset such as the normal distribution of the data. 
Several researchers have found ANN to be a more robust classifier than the traditional 
statistical approaches (e.g., [20]). 



 

Back propagation is a common method for training artificial neural networks. It is a 
supervised learning network, and is a simplification of the delta rule. Back propagation 
requires the activation function used by the artificial neurons (or nodes) be differentiable. 
The data in the network flow from the input layer to the output layer crossing the 
intermediate layers (called hidden layers) without feedbacks, then the network is called 
“feed forward”. This type of neural network has been widely used in supervised image 
classification of remotely sensed data. It requires dataset of the desired output for many 
inputs, for making the training set. The back propagation algorithm trains a network for a 
given set of input patterns with known classifications. When each entry of the sample input 
pattern is presented to the network, the network examines the output response to the 
sample input pattern. The output response is then compared with the known and desired 
output and the error value is calculated. Based on the error value, the connection weights 
are adjusted. 

5. Results and Conclusion 

The LC classes used in this work are: residential area, grasslands, forests and mountainous 
regions. The experiments are carried on images which are grouped into these four classes. 
Performance measures are computed for each image class and also an average value of 
performance measure of a system/classifier is evaluated. In our method the classification 
accuracy of a satellite image is estimated by doing the validation using the testing sample. 
The most common way to do this comparison is by using a confusion/error matrix [30]. In this 
method, the classification obtained by using ANN is compared with the class defined in the 
testing observation. 
ROC analysis was performed to estimate the classification accuracy (sensitivity against 
single-specificity on a per-category and per-feature basis). The area under the ROC curve 
(AUC) evaluated the classifier over all cutoff points, giving better insight into how well the 
classifier can distinguish the classes. An area under the ROC curve of 0.5 indicated a random 
prediction. For each LULC class, we compared correctly classified relevant images against 
incorrectly classified images. 
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Abstract: 

Machine learning has proved an important tool in various scientific domains. It has vast 

tendency to improve the quality of research and diagnosis in biosciences like evaluation of 

Psychology. One of the main psychiatric disorders is Autism, affecting more than 10% of 

psychologically affected children. Autism is a psychological condition, present from early 

childhood, characterized by great difficulty in communicating and forming relationships with 

other people and in using language and abstract concepts. With the delays in the early 

diagnosis, valuable time in which medical care could be applied is lost, resulting in further 

deterioration of patients. Recently, Autism has been studied using machine learning 

methods to speed up the diagnosis process with accuracy. Machine learning models 

consider diagnosis method as a classification task. This paper compares different models 

formulated using machine learning classifiers and Autism related dataset imported from 

UCI machine learning repository. The experiments carried out in this paper have been 

performed using MATLAB package. The performance metrics such as precision, error rate, 

recall and ROC curves have been used to check the performance of the models formulated. 

Kewords: Autism, Psychology, Machine learning, Diagnosis, Classification, Accuracy. 

Introduction: Machine learning in biosciences is one of the most emerging and needed fields. 

In health services, doctor has a lot of technologies which 

can serve help him in diagnosing the disease more precisely. The backbone of such 

technologies is machine learning by mining from the already available data where we can 

make out a lot of blueprints. The application of data mining is widely prevalent in medical 

sciences like diabetes [18], heart disease, psychology etc. In psychiatry one of the main 

disorders is Autism. Autism Spectrum Disorder is a neuro-developmental disorder 

characterized by persistent deficits in social interaction and communication and restricted, 

repetitive patterns of behaviour, interests or Activities [1]. Autism Spectrum Disorder (ASD) 

present in many forms, from very mild ASD to very severe ASD, depending on the severity of 

the symptoms.   

ASD Types and symptoms:  The ASD belong to an “umbrella” class category of five childhood-

onset Conditions called pervasive developmental disorders (PDD). They are concerning the 

three most common PDDs 

1. Autism. 



 

2. Asperger’s Syndrome. 

3. Pervasive Developmental Disorder - Not Otherwise Specified (PDD-NOS). 

Besides, Childhood disintegrative disorder (CDD) and Rett Syndrome (RS) are the other 

pervasive developmental disorders. As results of each are extremely rare genetic diseases, 

they are sometimes thought of to be separate medical conditions that do not really belong on 

the autism spectrum. 

  In every children and adults, the signs and symptoms of the autism spectrum disorders 

might include Unusual or inappropriate visual communication, gestures, and facial 

expressions (e.g. avoiding eye contact or facial expressions that don’t match what he or she 

is saying), Lack of interest in people or in sharing interests or achievements, difficulty in 

understanding individual person’s feelings, etc. [2] 

 Prevalence of ASD:  

 Rate of autism spectrum disorder (ASD) has risen sharply in the past several years. The 

2011/12 The National Survey of Children’s Health NSCH found that 1.8% of U.S. children 

currently have ASD. The National Survey of Children with Special Health Care Needs (NS-

CSHCN), where 7.9% of U.S. children identified with special health care needs have ASD. 

Similarly, Autism and Development Disabilities Network (ADDM), a national public health 

surveillance program coordinated by the CDC, which monitors 8 year olds who have been 

diagnosed with ASD. The 

ADDM estimates that 1.5% of 8 

year olds have ASD. [3] 

Despite the fact, current ASD 

diagnostic approaches are 

both time and labour 

consuming. The interactive, 

human-in-loop nature of 

diagnostic tests not only 

increase unnecessary costs, 

but also reduces the chance of 

early diagnosis. So there is a 

need for classification of ASD 

that will assist health 

professionals in decision 

making. Moreover as the 

number of parameters 

(features) of a dataset of particular disease increase, it is really difficult for health 



 

professionals who are even experienced to classify a particular subject as positive or 

negative. Moreover these classification systems will assist health professionals that are less 

experienced to label a particular case.   

RELATED WORK 

Machine learning techniques offer machine driven efficient and effective classification 

models for the ASD diagnosis as they acquire a concoction of numerical and search 

techniques from computer science [4]. Several machine learning methods have been 

applied by researchers to the ASD problem, e.g. Decision Trees [5], Support Vector machine 

[6] and rule classifiers [7]. ASD diagnosis is considered a typical classification problem in 

machine learning in which a model is constructed based on previously classified data.  

Autism Diagnostic Observation Schedule (ADOS) [8] is one of the popular testing tools for 

PDD and ASD due to its reliability, cogency, predisposition and particularity. ADOS was 

projected as a semi-structured try out that mainly assesses an person’s conduct related to 

language and social conduct to assess PDD and Autism characters on any subject under 

medical exam. Similarly Autism Diagnostic Interview-Revised (ADI-R) [9] is a structured 

consultation generally imparted by a practician with the parent of children of above 1.5 year 

old in a clinical sitting. ADI-R was developed in to classify cases with PDD including ASD from 

Non-ASD.  To assess a person’s conduct, Rhman, in 2010 suggested that Interactive 

Computer Game could help increasing intelligibility within the subject thus serving to autistic 

children by allowing games and teaching facilities to improve them. Santos in 2013 examines 

childhood symptoms by SVM (support vector machine). Chaminade in 2012 started to use MRI 

study of autistic adults’ and humanoid robot interactions. [10] Analyses the troubles for 

classification of non- interchangeable text of machine learning methods. [11] Suggested that 

ASD may be a heterogeneous problem with subgroups having altogether different genetic 

signatures. [12] Have proposed logistic regression approach that uses a Laplace prior to 

avoid over fitting and produces sparse predictive models for text data.  

Classification process is applied to categorise data. It can be a two-step process consisting 

of training data and testing data. In the training phase, classification rules are applied on 

training data to construct the model. In the second step, the test data is applied to examine 

the accuracy of the model. If the accuracy of the model is appropriate then the model can be 

used to classify the unseen data tuples.  

Classification evaluation uses confusion matrix (as shown below). A confusion matrix shows 

the number of correct and incorrect predictions made by the classification model compared 

to the actual outcomes (target value) in the data.  

Confusion Matrix 



 

Sensitivity (a / (a + b)): probability that a test result will be positive when the disease is 

present (true positive rate, expressed as a percentage).  

Specificity (d / (c + d)): probability that a test result will be negative when the disease is not 

present (true negative rate, expressed as a percentage).  

Positive likelihood ratio: ratio between the probability of a positive test result given the 

presence of the disease and the probability of a positive test result given the absence of the 

disease, i.e.  True positive rate / False positive rate = Sensitivity / (1-Specificity) 

Negative likelihood ratio: ratio between the probability of a negative test result given the 

presence of the disease and the probability of a negative test result given the absence of the 

disease, i.e. False negative rate / True negative rate = (1-Sensitivity) / Specificity 

Positive predictive value (a / (a + c)): probability that the disease is present when the test is 

positive (expressed as a percentage).  

Negative predictive value (d / (b + d)): probability that the disease is not present when the 

test is negative (expressed as a percentage).  

Materials and Methods: 

The dataset has been imported from [13]. It has a total of 104 instances with 21 attributes. 

Among the total number of instances some are tested positive and some are tested negative 

for ASD and this is indicated by a class value of 1 and 0 in Autism label attribute. 

A brief description [13] of attributes is given below: 

Attribute Type Description 

Age Number Age in years 

Gender String Male or Female 

Ethnicity String List of common ethnicities in text format 

Born with 

jaundice 

Boolean  (yes 

or no) 
Whether the case was born with jaundice 

Who is 

completing the 

test 

String 
Parent, self, caregiver, medical staff, clinician 

,etc. 

Country of String List of countries in text format 



 

residence 

Screening 

Method Type 
Integer (0,1,2,3) 

The type of screening methods chosen based on 

age category (0=toddler, 1=child, 2= adolescent, 

3= adult) 

Question 1 

Answer 
Binary (0, 1) 

The answer code of the question based on the 

screening method used 

Question 2 

Answer 
Binary (0, 1) 

The answer code of the question based on the 

screening method used 

Question 3 

Answer 
Binary (0, 1) 

The answer code of the question based on the 

screening method used 

Question 4 

Answer 
Binary (0, 1) 

The answer code of the question based on the 

screening method used 

Question 5 

Answer 
Binary (0, 1) 

The answer code of the question based on the 

screening method used 

Question 6 

Answer 
Binary (0, 1) 

The answer code of the question based on the 

screening method used 

Question 7 

Answer 
Binary (0, 1) 

The answer code of the question based on the 

screening method used 

Question 8 

Answer 
Binary (0, 1) 

The answer code of the question based on the 

screening method used 

Question 9 

Answer 
Binary (0, 1) 

The answer code of the question based on the 

screening method used 

Question 10 

Answer 
Binary (0, 1) 

The answer code of the question based on the 

screening method used 

Screening Score Integer 

The final score obtained based on the scoring 

algorithm of the screening method used. This 

was computed in an automated manner 

Table: Attribute description 

Due to the nature of the experiment, following changes were done in the aforementioned 

dataset:  



 

- Attributes namely “Ethnicity”, “Who is completing the test” and “Country of residence” were 

excluded from the training and testing dataset. 

- Text values “Male” and “female” were replaced by 0 and 1 respectively. 

- Values “yes” and “no” were replaced by 1 and 0 respectively. 

Algorithms used: 

Naive Bayes: 

Naive Bayes renders a way of estimating the posterior probability. The posterior probability 

can be estimated by firstly constructing a frequency table for every property against the 

target. Then afterwards converting the frequency tables to probable tables and lastly use the 

Naive Bayesian equation to estimate the posterior probability for every class. The class with 

the more value of posterior-probability is the result of prediction. [15] 

Artificial Neural Network: 

This mathematical model mimics the brain and has been used in different pattern 

recognitions .Here a set of connected input/output units where each connection has a weight 

associated with it. During 

the learning phase, the 

network learns by 

adjusting the weights so 

as to be able to predict the 

correct class label of the 

input tuples [14, 16, and 17]. 

 

Fig: Artificial Neural 

Network 

Each weighted connection 

means the product of the 

output of one unit and the weight is sent to another unit as input. Each hidden unit and output 

unit have a transfer function to convert the sum of inputs into an output. 

Support Vector Machines (SVM): 



 

In SVMs [17] the two 

data classes are 

separated by 

hyperplane. 

Maximizing the 

margin space 

between the 

separating hyper 

plane and the 

objects on each 

side of it .It has 

been confirmed to decrease an upper bound on the likely generalization error. A pair (w, b) 

exists if the training data is linearly separable, such that 

An optimum separating hyperplane can be created by reduction of the squared norm of the 

separating hyperplane. Once the optimum separating hyperplane is set up, in the case of 

linearly separable data, the points that are positioned on its margin are called as support 

vectors and the result is shown as a linear combination of just these points (see Figure 

below). Further data points are overlooked. 

 

Fig: SVM 

Experiments and Results:  

In this section the results of experiments using aforementioned machine learning classifiers 

is presented by making use of MATLAB 2014. Holdout validation has been, where training 

data constitutes 70% and the rest 30% for testing purpose. Each experiment has been 



 

repeated a few times and the mean of the results has been mentioned so as to avoid the 

effect of impertinent variables.  

Naïve Bayes:  

Confusion matrix: 

25 4 

4 1 

Evaluation parameters: 

 

Parameter Value 

Sensitivity: 0.8621 

Specificity: 0.2000 

PositiveLikelihood: 1.0776 

NegativeLikelihood: 0.6897 

PositivePredictiveValue: 0.8621 

NegativePredictiveValue: 0.2000 

AUC 0.5310 

 

 

ROC curve:  

 

 



 

 

Support Vector Machine (SVM): 

Confusion matrix: 

28 5 

1 0 

 

 

 

 

Evaluation parameters: 

Parameter Value 

Sensitivity:  0.8485 

Specificity: 0.0 

PositiveLikelihood: 0.8485 

NegativeLikelihood: NaN 

PositivePredictiveValue: 0.9655 

NegativePredictiveValue: 0.0 

AUC 0.4242 

 



 

ROC: 

Artificial Neural Network 

(ANN): 

The Neural network has been 

implemented on the data set 

and the training phase consists 

of 1000 epochs as this has been 

set as stopping criteria for 

training the neural network as 

is shown in fig below: 

 

The epoch value was also 

changed so as to observe the 

changes in performance of the 

classifier.  Following results were thus revealed: 

Confusion matrix: 

22 7 

2 3 

Evaluation parameters: 

Parameter Value 

Sensitivity:  0.7586 

Specificity: 0.6000 

PositiveLikelihood: 1.8966 

NegativeLikelihood: 0.4023 

PositivePredictiveValue: 0.9167 

NegativePredictiveValue: 0.3000 

AUC 0.6793 

ROC: 



 

It can be observed from the above figures that ANN out performs SVM and Naïve Bayesian in 

AUC (0.6793) but 

Naïve Bayesian out 

performs others in 

sensitivity (0.8621). In 

case of ASD diagnosis 

this measure is of 

vital importance. This 

is basically the 

proportion of 

correctly labelled 

positive cases and the 

other measure 

specificity is 

proportion of 

correctly labelled 

negative cases. If a 

case is miscalculated 

a patient may deteriorate. This is the reason why this measure is of vital importance. And 

Naïve Bayes executes the best with respect to this parameter. And further betterments are 

possible by tuning the parameters as analysed empirically. 

CONCLUSION:  

This paper showcases the classification of Autistic dataset. The primary stress is on 

determining classification precision and other performance measures of automatic 

classifiers. Furthermore,  there is the flux of automatic and non-automatic machine learning 

techniques used that adds to the variance in accuracy and other performance measures 

across various techniques used for diagnosis of disease. Finally it is concluded that Naïve 

Bayes outperforms all the above given algorithms for autistic diagnosis. Parameter tuning 

potentiality of an investigator may further enhance the diagnosis of Autism. 
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