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Abstract 
Leptospirosis is a zoonotic disease caused by bacteria of the genus Leptospira. The bacteria are 

typically found in animals, including rodents, farm animals, and dogs. Humans become infected when 

water or soil contaminated with the bacteria come into contact with their eyes, mouth, nose, or open 

cuts on the skin. It is also possible to be infected through rodent bites and drinking contaminated water. 

Leptospirosis it continues to remain as an important public health problem in Madurai city. The study 

area, Madurai is the oldest and second largest city in Tamil Nadu situated on the banks of river Vaigai 

in south central part of Tamil Nadu, India. It is located on 90 30’ and 100 30’ longitudes and between 

770 00’and 780 30 latitudes. The broader objective of this study is to analyse the spatio temporal 

variation noticed between different unit areas of study area. The collected data includes both primary 

and secondary source. Standard score (Z-score) technique, is used to synthese the relationship between 

the sets of variables and total conditions of selected urban environmental variables. It includes mapping 

of the disease using the GIS software of Arc GIS. The study’s social aspect of leptospirosis with 

reference to selected socio-economic determinants and suggests suitable preventive measures. 
 

Keywords: Leptospirosis – Spatio temporal variation- Z score techniques - Quantitative techniques- 

GIS 
 

1. Introduction 
Leptospirosis is a zoonotic disease caused by bacteria of the genus Leptospira [1] It is most 

commonly spread via water contaminated with urine from infected animals, but 

contaminated food or soil can also act as vehicles for the disease [2]. The main animal 

reservoirs are rodents, livestock and dogs. The patients suffer from fever, swelling of legs, 

and sever body pain. Some severe complications include kidney damage, liver failure, 

respiratory distress, meningitis and death [3]. 

Leptospirosis is most common in urban slum areas, where there is inadequate sewage 

disposal and water treatment [4]. It can also be an occupational hazard for those working 

outdoors or with animals and a recreational hazard for those participating in water related 

activities.5 Epidemics are typically seen during flooding. Changing environmental trends, 

with extreme weather patterns, may perpetuate these epidemics [6]. 

Transmission of the disease in humans occurs by either direct or indirect contact with the 

urine, blood, or tissue of an infected animal. Animals known to spread leptospirosis to 

humans include cattle, pigs, dogs, reptiles and amphibians, rats and other rodents, which are 

the most important sources for human infection [7, 8]. 

The urine of infected animals or healthy carriers, which may contaminated soil, pasture, 

drinking water and food, is the main source of infection. In the case of leptospira abortion, 

infection can spread through the aborted fetus and uterine discharges [9]. 

Humans are accidental hosts and acquire infection due to several occupational and 

recreational hazards associated with leptospirosis. Butchers, veterinarians, farmers and 

rodent control workers are at increased risk [10]. Outbreaks associated with recreational 

exposure to water have been reported from several countries [11]. 

Leptospirosis has been recognized as a potential hazard of water sports, swimming in the 

river and other recreational activities that expose people to possible contaminated waters. 

Direct transmission between humans is not indicated. They are not proven to be important 

epidemiological source of transmission although the excretion of leptospirosis in human 

urine occurs for months after recovery has been recorded [12, 13]. 
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Medical geography is a multidimensional body of 

knowledge and at the same time a multifaceted approach is 

geared towards understanding the spatial aspects of health 

problems [14, 15, 16, 17, 18]. Epidemiology is a branch of medical 

science that deals with the incidence, distribution, and 

control of disease in a population [19, 20, 21, 22]. It also deals 

with the sum of the factors controlling the presence or 

absence of a disease or pathogen [23, 24, 25, 26, 27]. 

All the studies in medical geography are concerned with the 

description of spatial and temporal variations of a particular 

disease and are attempted at the regional level but limited 

with respect to micro level [28, 29, 30]. Hence the present study 

has focused its importance at micro level to study the spatial 

distribution of Leptospirosis in Madurai city. The purpose of 

this study is to analyze the geographical distribution of 

vector borne disease in Madurai city especially 

Leptospirosis and its association with selected socio 

economic, environmental, behavioral and Medical aspects. 

The present study will identify the existing morbidity 

condition of population and health status prevailing in 

Madurai City. This offers a wide scope to find out the 

environmental conditions for both health and disease and 

stress the need for better environmental planning [31, 32]. In 

addition, it helps to provide the most appropriate description

for its present standard of diagnosis and remedy [33, 34]. 

 

2. Study Area 

Madurai city is situated in south central part of Tamilnadu 

on 9055”N Latitude and 78007”E Longitude at a distance of 

nearly 500 km from Chennai. (Fig 1) It is bounded on north 

by districts namely Dindigul, Tiruchirappalli, and on the 

east by Sivagangai and on the west by Theni and south by 

Virudhunagar. The city has grown on both sides of river 

Vaigai and lies at a low altitude being only about 100 mts 

above the mean sea level. Madurai city has an area of 

52sq.km with an urban area now extending over at much as 

130 sq.km. 

 

3. Aims and objectives 

The aims and objectives of the present sutdy are as follows; 

 To analyse the ward wise spatial distribution of 

leptospirosis in Madurai City. 

 To analyse the spatio temporal variation noticed 

between different years of study area. 

 To analyse the inter relationship between the 

prevalence rate of leptospirosis and selected 

environmental, socio economic and health care 

variables. 

 

 
 

Fig 1: Location of Study area 

 

4. Methodology 

To fulfill the above objectives, the information was 

collected from both primary and secondary sources. The 

most important tool of analysis for geographers is 

cartographic interpretation and analysis of data with the help 

of maps. 

 

4.1 Primary Data 

The primary data is collected in the form of sample 

questionnaire survey in selected ward of the study area. The 

data collected were taken by using the method of stratified 

random sampling and a total of 300 samples were collected 

from the study is area with reference to different age groups 

and sex. The primary data in the present study based on 

direct personal interview which is selected as sampling 

units. Leptospirosis awareness of the public identified in 

Madurai city. 

 

http://www.geojournal.net/
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4.2Secondary Data  

The main sources of secondary data are available at health 

department (Viswanatha puram) and leptospirosis clinic 

(ECO) in West Zone. The data collected from the above 

institution are ward wise – vector borne disease and 

zoonotic disease 2014-2018. The rainfall and ward wise 

population data was collected from Assistant director of 

statistic in Madurai. The information about vectors was 

collected from respected health centers in Madurai. Census 

was collected from Madurai corporation office. Other socio-

economic particulars were collected from the respective 

offices. The Study area maps and related information were 

obtained from the Town Planning office in Madurai 

Corporation.  

 

4.3 Techniques Used 

Two important techniques are used in the present study. 

They are statistical techniques and Cartographic 

interpretations. It includes mapping of the study area using 

the GIS software of Arc GIS 9.3. The primary survey is 

based on the method of stratified random sampling. Apart 

from this, the ‘Z’ score statistical techniques and used to 

find the major disease distribution and interrelationship 

between patients and health care centres. 

 

‘Z’ Score Method 

A ‘Z’ score is a statistical measurement of a score’s 

relationship to the mean in group scores. A ‘z’ score can be 

positive or negative indicating whether it is above or below 

the mean and standard deviation [35]. ‘z’ score can also be 

explained as in addition of showing a score’s relationship to 

the mean. ‘z’ scores also allow analyst to convert scores 

from different data sets into scores that can be accurately 

concerned to each other. In order to use a z-score, we need 

to know the mean μ (mu) and the population standard 

deviation σ. The z-score is calculated using the following 

formula by SPSS (Statistical package Social Sciences)  

  

Formula:   

   

 Where: 

X= Raw score 

µ= mean of the given population sample 

σ = standard deviation of given population sample.  

 

5. Results and Discussion  

5.1 Gender Classification 

Analysis of sex ratio is one of the important aspects of 

Leptospirosis study. In the sample population Females are 

more (73.3%) when compared to males (26.7%). In Madurai 

city Females are widely affected by Leptospirosis. Hence 

awareness about Leptospirosis is needed amongst them 

(Table 1) 

 
Table 1: Gender Classification 

 

Gender Responses In% 

Male 26.7 

Female 73.3 

 

5.2 Age Structure 

In health care studies age group play a dominant role. 

Analyzing through various age group level in the 

respondents it is found that 29% of the total population 

comes under the age group of 15-30, 43.3% of the 

respondents come under the age group of 45-60%, 16.7% of 

the respondents come under 45-60, age group and only 10% 

of the total respondent is found above 60 years.  

 
Table 2: Age Structure 

 

Age Group Responses In% 

<15 02 

15-30 29 

30-45 43 

45-60 16 

>60 10 

 

5.3 Spatial temporal variation of Leptospirosis In 

Madurai City 

In 2014 people affected is very high (139). In 2016 affected 

49 people. In 2017 it affected few people i.e 46. (Table 3) 

The number of in cases 2018 is only 21. The bacteria can 

get into a person’s body through eating or drinking food or 

water with these bacteria, through a cut in the skin, or 

through mucous membranes (eyes, nose, mouth, or anus).  

 
Table 3: Temporal Variation of Leptospirosis Occurrence 

 

Year of Incidents 2014 2015 2016 2017 2018 

Cases 139 82 49 46 21 

 

5.4 Interpretation of Leptospirosis Z score value in 

Madurai City -2014 

Low level (37.29%) affected areas are Madurai Baskaradas 

nagar, Vilangudi, Kochadai, Arasaradi, Othakkadai 

S.S.colony, TVS nagar, Thennaharam, Keeraithurai, 

Thallakulam, Reserve line, Azharagadi and Ponnaharam. 

Main reasons for Leptospirosis disease are granite quarries, 

water storage etc. Women and child are mostly affected. 

(Table 3) Moderate level (23.73%) affected areas are 

Anuppanadi, Pazhanganatham, Sundarrajapuram, Railway 

Colony, Perumal Teppakulam, and Kamarajar street. The 

main reason for the spreading of disease is drainage, 

animals and contaminated ponds. (Fig 2)  

The area of major concentration (38.98%) is found in West 

and West Central part of the city. Highly affected areas are 

Ponmeni, Ellisnagar and Swami Sanathi Street. Spreading of 

this disease in this area is caused by animals, solid waste 

and drainages. This diseases mostly affected women and 

solid waste workers. 

In the present investigation the secondary sources of 

information have been appropriately tapped to obtain the 

current trend of Leptospirosis. As per the Z score variable, it 

is found that the wards of Ponmeni, Ellis Nagar and 

Swamisannidhi record highest occurrence of Leptospirosis, 

i.e., 0.74-2.86%.We can observe the increasing trend of 

Leptospirosis in other three wards like Railway Colony, 

Sundarrajapuram and Kajimar Street with the positive value 

of 0.26-0.74%. Water is highly contaminated in these 

regions. So water borne diseases are also high. The mean 

value 2.7761 and standard deviation value 3.04270 was 

reported during the year 2014. 

Any exposure to sewage increases the possibility of getting 

Leptospirosis. Highest degree of occurrence of 

Leptospirosis cases are found in this area, i.e z score value 

Ponmani 1.92, Ellisnagar 2.86, Swamy sannidhi 1.68, 

Veerakali ammon kovil 3.34. because of the favorable 

http://www.geojournal.net/
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conditions of host factors. Ponmeni has larger number of 

cows, pigs, and dogs and the major occupations of the 

people is farming. Continuous exposure to the risk factors 

result in high number of Leptospirosis. 
 

Table 3: Spatial distribution of leptospirosis in Madurai city-2014 
 

Ward No Ward Name 
Leptospirosis in 

Percentage 

Leptospirosis 

‘Z’Score Value 
Ward No Ward Name 

Leptospirosis in 

Percentage 

Leptospirosis 

‘Z’Score Value 

8 

 
Vilaivgudi 1.44 -0.439 47 Reserve Line 2.15 -0.203 

11 Ponnaharm 1.44 -0.439 50 Swami Sannidhi 7.91 1.687 

12 Chokkikulam 0.72 -0.676 57 Anuppanadi 3.59 0.269 

13 Azhagaradi 1.44 -0.439 64 Keeraithurai 2.87 0.032 

14 Viswasapuri 0.72 -0.676 65 Sappani Kovil 0.72 -0.676 

16 Railway colony 5.04 0.742 70 Kamaraj Puram 0.72 -0.676 

17 Ellisnager 11.51 2.869 76 Pazhhagaanathm 3.59 0.269 

18 S.S. Colony 2.15 -0.203 77 Sundaraja Puram 5.03 0.742 

19 Ponmeni 8.63 1.924 78 MaduraiBaskaradass Nagar 1.44 -0.439 

20 Arasaradi Othakadai 2.15 -0.203 79 Perumal Theppakulam 3.59 0.269 

21 Bethaniya Puram 0.72 -0.676 80 Krishnaraya Theppakulam 0.72 -0.676 

22 Kochadai 2.87 0.032 81 Tamil Sangam 0.72 -0.676 

34 Arigar Anna Nager 0.72 -0.676 86 Kaajimar Street 4.32 0.505 

36 Aazhwar Puram 0.72 -0.676 88 Solai Azhagupuram 0.72 -0.676 

39 Goripalayam 2.15 -0.203 90 Veerakali Amman Kovil 12.95 3.342 

42 Chokki Kulam 0.72 -0.676 91 Thennaharam 1.44 -0.439 

43 Thallakulam 1.44 -0.439 93 T.V.S. Nagar 1.44 -0.439 

45 K.Pudur 0.72 -0.676 100 Muthramalinga Puram 0.72 -0.676 

Mean Value 2.7761 Std.Deviation:3.04270 

 

 
 

Fig 2: Z score value of incidence of Leptospirosis case in Madurai city in 2014 
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Fig 3: Z score value of incidence of Leptospirosis case in Madurai city in 2018 

 

Comparatively lowest degree of disease occurrence is found 

in wards like Vilangudi, Ponnaharam, Aazhwarpuram, 

Chokkikulam, Thallakulam, Kamarjapuram, Madurai 

Baskaradass Nagar, Krishnarayar Teppakulam, 

Tamilsangam, Solai Azakarpuram, Thenahuram, T.V.S. 

Nagar, and Muthuramalinga Puram. It may be due to the 

availability of quality health care facilities, and proper 

sewage management. Remaining parts of Madurai city 

recorded moderate occurrence of Leptospirosis. 

 

5.5 Interpretation of Leptospirosis Z score value in 

Madurai City -2018: In 2018, 13 wards were affected in 

the city. Ellisnagar was heavily affected by leptospirosis. 

Other affected areas were Anaiyur, Bethaniyapuram, 

Viswapuri, S.Scolony, Madurai Baskaradass nagar, 

Subramaniapuram, Villapuram Pudhunagar, Anuppanadi, 

Mariamman Teppakkulam and Tahsildhar nagar.(Table 4) 

In 2018 the number of occurrence of leptospirosis in 

Madurai city tends to decline when compared to 2014. Ellis 

nagar recorded highest rate of occurrence of leptospirosis. 

Lack of proper sewage management, highest concentration 

of animals like pigs, dogs, and cows creates un hygienic 

environment and it accelerates the waterborne disease 

incidences. (Fig 3) 

 
Table 4: spatial Distribution of Leptospirosis in Madurai City-2018 

 

Ward No Ward Name 
Leptospirosis 

in% 

Leptospirosis 

‘Z’Score Value 
Ward No Ward Name 

Leptospirosis 

in% 

Leptospirosis 

‘Z’Score Value 

3 Anaiyur 5.56 -.414 57 Anuppanadi 5.56 -.414 

15 Melapponnaharm 5.56 -.414 61 Vellapurm,Pudhu Nagar 5.56 -.414 

17 Eillnager 22.22 3.03 63 Villaapuram 11.11 .662 

18 S.S Colony 5.56 -.4.14 78 MaduraiBaskaradass Nagar 5.56 -.414 

21 Bethaniya Puram 5.56 -.4.14 87 Subramaniym Puram 5.56 -.144 

31 Tahsildhar Nager 5.56 -4.14 95 T.V.S. Nagar 11.11 .662 

54 
Mariamman 

Theppakulam 
5.56 -4.14 Mean Value::7.923 Std.Deviation:4.645 

 

At the same time the wards of Mannar College and 

Villapuram record moderate degree of occurrence of 

leptospirosis.The lowest number of occurrence of 

leptospirosis is found in S.S. Colony, Melaponnaharam, 

Bethaniyapuram, Anaiyur, Subramaniyapuram, 

Thepakulam, Tahsildar Nagar (0.43%-0%).The mean value 

7.92 and Standard deviation value 4.64 are reported during 

the year 2018.  

Overall incidence of leptospirosis is low compared to 2014. 

Improved health care, awareness about waterborne diseases, 

precaution against disease transmission are the causes for 

decrease in leptospirosis in the study area. 
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5.6 Significant variation of Leptospirosis in Madurai 

City 2014-2018 
Madurai city was highly affected by leptospirosis in 2014 

when compared to 2018. The major reasons are polluted 

water, solid waste management, and socio economic 

background of people.People can also get this disease 

through direct or indirect contact with the infected urine of 

people or animals. The bacteria can get into a person’s body 

through eating or drinking food or water with these bacteria, 

through a cut in the skin, or through mucous membranes 

(eyes, nose, mouth, or anus).The most people affected in 

leptospirosis the government hospital. The mazimum 

affected areas are Anuppanadi, Ellisnagar.  

 

6. Conclusions 

Spatial distribution of this disease observed to be high in the 

Western part of Madurai City. The prevalence rate was very 

high in south western part of the city. This area has a slum, 

poor water supply, poor and low socio- economic status of 

people and personal hygienic etc,. Moderate prevalence rate 

is noticed in southern part. Low prevalence rate is found 

Leptospirosis in Northern area the city. The disease mostly 

affected women and children. 

The present study will identify the existing morbidity 

condition of population and health status prevailing in 

Madurai City. This offers a wide scope to find out the 

environmental conditions to both health and disease and 

stress the need for better environmental planning. In 

addition, it helps to provide the most appropriate description 

for its present standard of diagnosis and remedy. The work 

also helps to plan for minimum essential health facilities 

needed for the people of Madurai city. The study has its 

own value if this subjective impression revealed from the 

maps, could be reinforced by objective. Hence the present 

study has made an attempt to throw light on specific 

environment and geographical pathology particularly with 

physical health with reference to selected environmental 

indicators of Madurai city. The study highlights that 

incidence rate of Leptospirosis has gradually reduced due to 

proper planning and management system of the study area. 

 

7. References 

1. Thayaparan S, Robertson ID, Fairuz A, Suut L, 

Abdullah MT. Leptospirosis, an emerging zoonotic 

disease in Malaysia. Malaysian Journal of Pathology. 

2013; 35(2):123-32. 

http://www.mjpath.org.my/2013.2/Leptospirosis.pdf 

2. Prabhakaran SG, Shanmughapriya S, Dhanapaul S, 

James A, Natarajaseenivasan K. Risk factors associated 

with rural and urban epidemics of leptospirosis in 

Tiruchirappalli District of Tamilnadu, India. Journal of 

Public Health. 2014; 22(4):323-33. 

https://doi.org/10.1007/s10389-014-0611-1 

3. Sivasankari K, Shanmughapriya S, Natarajaseenivasan 

K. Leptospiral renal colonization status in 

asymptomatic rural population of Tiruchirapalli district, 

Tamilnadu, India. Pathogens and global health. 2016; 

110(4-5):209-15. 

https://doi.org/10.1080/20477724.2016.1222054 

4. Kanagavel M, Margreat AA, Arunkumar M, 

Prabhakaran SG, Shanmughapriya S, 

Natarajaseenivasan K. Multilocus sequence typing 

(MLST) of leptospiral strains isolated from two 

geographic locations of Tamil Nadu, India. Infection, 

Genetics and Evolution. 2016; 37:123-8. 

https://doi.org/10.1016/j.meegid.2015.11.008 

5. Rahamath Nisha R, Saravanabavan V. “ A Geo medical 

anlaysis of Leptopirosis in Madurai district” Ed,Vol 

‘Geospatial Technologies for Resource Evaluation and 

Management’, Jayalakshmi Publication, 140,VPM 

Towers, TPK Main road, Vasanthanagar, Madurai -

625003, 2015, pp415-420, ISBN: 978-93-84193-36-2. 

6. Boey K, Shiokawa K, Rajeev S. Leptospira infection in 

rats: A literature review of global prevalence and 

distribution. PLoS neglected tropical diseases, 2019, 

13(8). doi: 10.1371/journal.pntd.0007499 

7. Padma V, Javid SM. Leptospirosis-a cross sectional 

study. World Applied Science Journal. 2014; 29:879-3. 

8. López MS, Müller GV, Lovino MA, Gómez AA, Sione 

WF, Pomares LA. Spatio-temporal analysis of 

leptospirosis incidence and its relationship with 

hydroclimatic indicators in northeastern Argentina. 

Science of The Total Environment. 2019; 694:133651. 

https://doi.org/10.1016/j.scitotenv.2019.133651 

9. Desvars A, Naze F, Benneveau A, Cardinale E, 

Michault A. Endemicity of leptospirosis in domestic 

and wild animal species from Reunion Island (Indian 

Ocean). Epidemiology and Infection. 2013; 

141(6):1154-65. 

https://doi.org/10.1017/S0950268812002075 

10. Ghasemian A, Abbas AF, Al-Saadi AG, Salari M, 

Memariani H, Mostafavi SK. Occupational 

leptospirosis as an underreported disease in high-risk 

groups: implications for prevention and control 

measures. Reviews in Medical Microbiology. 2020; 

31(2):75-8. doi: 10.1097/MRM.0000000000000198 

11. Garba B, Bahaman AR, Bejo SK, Zakaria Z, Mutalib 

AR, Bande F. Major epidemiological factors associated 

with leptospirosis in Malaysia. Acta tropica. 2018; 

178:242-7. 

https://doi.org/10.1016/j.actatropica.2017.12.010 

12. Vijayachari P, Sugunan AP, Shriram AN. 

Leptospirosis: an emerging global public health 

problem. Journal of biosciences. 2008; 33(4):557-69. 

https://doi.org/10.1007/s12038-008-0074-z 

13. Guernier V, Goarant C, Benschop J, Lau CL. A 

systematic review of human and animal leptospirosis in 

the Pacific Islands reveals pathogen and reservoir 

diversity. PLoS neglected tropical diseases. 2018; 

12(5):e0006503. 

https://doi.org/10.1371/journal.pntd.0006503 

14. Saravanabavan V, Balaji D, Preethi S. Identification of 

dengue risk zone: a geo-medical study on Madurai city. 

Geo Journal. Springer. 2019; 84(4):1073-87. 

https://doi.org/10.1007/s10708-018-9909-9 

15. Balaji D, Saravanabavan V. A geo medical analysis of 

dengue cases in Madurai city-Tamilnadu India. Geo 

Journal. Springer, 2019, 1-6. ISSN 0343-2521, 

https://doi.org/10.1007/s10708-019-10006-4 

16. Vimala Vinnarasi J, Saravanabavan V. Tuberculosis 

types and its characteristics in Dindigul District-A 

Geomedical study using GIS. International Journal of 

Geomatics and Geosciences. 2017; 7(3):262-74. ISSN: 

0976-4380, 2017 

17. Ganesan J, Saravanabavan V. Nutritional Problems of 

Anaemia Disorders among the Tea Plantation 

Labourers in Nilgiris District–A Geo Medical Study. 

http://www.geojournal.net/


International Journal of Geography, Geology and Environment  http://www.geojournal.net/ 

~ 27 ~ 

International Journal of Research Studies in Science, 

Engineering and Technology. 2018; 4(4):360-1366. 

ISSN: 2394-4099 

18. Eswari S, Saravanabavan V. A Geo Medical analysis of 

Diarrhoeal diseases among Children in Madurai City, 

Tamilnadu, India. International Journal of Current 

Research, l12(3), 10684-10689.Issn:0975-833X 

https://doi.org/10.24941/ijcr.38320.03.2020 

19. Saravanabavan V, Reshma CU, Preethi S. Determinants 

of reproductive health in working women in Thrissur 

district, Kerala. GeoJournal. Springer, 2019, 1-5. ISSN 

0343-252 https://doi.org/10.1007/s10708-019-10051-z 

20. Balaji D, Saravanabavan V. Geo spatial variation of 

dengue risk zone in Madurai city using autocorrelation 

techniques. GeoJournal. Springer. 2020; 28:1-21. 

https://doi.org/10.1007/s10708-020-10143-1 

21. Saravanabavan V, Reejo RJ, Neethidevi A, Jayashree 

R. Travel and health care utilization pattern of patients 

in Vadippati panchayat union: A micro level study 

using GIS. Journal of Deccan Geographer. 2006; 

44(2):97-108. ISSN.NO 0011-7269 

22. Rahamath Nisha R, Saravanabavan V, Balaji D. 

Knowledge, Attitude and Practice in Dengue Endemic 

Areas in Madurai District. International Journal of 

Contemporary Medical Research. 2020; 7(3):2393-

915X 

23. Sudharsan R, Saravanabavan V, Devanathan D, Patient 

Satisfaction and Perceptions about Quality of 

Healthcare at a Primary Healthcare Centre of Thanjavur 

District, Tamil Nadu. International Journal of Research 

in Science and Technology. 2019; (9):ISSN:2249-0604, 

p-ISSN: 2454-180X http://www.ijrst.com 

24. Saravanabavan V, Sudharsan R, Balaji D, Rahamath 

Nisha R. Patient’s perception and epidemiological 

characteristics of dengue in Madurai city-using factor 

analysis. International Journal of Mosquito Research. 

2014; 1(2):18-24. 

25. Saravanabavan V, Shanmuganandan S. Identification of 

Health Care Delivery System for Paucibacillary 

Leprosy in Tamil Nadu. Geographical Review of India. 

1997; 59(3):216-224. ISSN.NO 0375-6386 

26. Reshma CU, Sheheersha SK, Saravanabavan V. A case 

study on the influence of socio-economic status of 

women on infant healthcare in Kerala state. 

International Journal of Physical and Social Sciences. 

2015; 5(1):128. 

27. Saravanabavan V, Shanmuganandan S. Leprosy and 

Multidrug therapy in Tamil Nadu, India: A Factor 

Analysis. The Indian Geographical Journal. 1998; 

73(1):41-50. ISSN.NO 0019-4824 

28. Saravanabavan Patients V. Perception and travel 

behavior pattern in primary health care center in 

Haripad block-A micro Geo-medical study. Journal of 

Language in India; 2013; 13(4):194-207. 

29. Renugadevi G, Vadivel S. Determinants of Elderly 

people health care management in Kumbakonam towin, 

Taminadu, India, International Journal of Humanities 

and Social Science inventions. 2017; 6(7):24-28 

30. Saravanabavan V. "Bicycles and health-a geo medical 

study of Madurai city." In Velo Australis and Velo-

City'96, International Bicycle Conference, 1996, 

Fremantle, Western Australia, 1996. 

http://worldcat.org/isbn/1863080554 

31. Balasubramani K, Saravanabavan V, Kannandasan K. 

A Comparison of Approaches for Automated 

Watershed Delineation: A Case study of NagalAr 

Watershed. In Proceedings of the National Seminar on 

Geospatial Technology for Resource Evaluation and 

Management, Department of Geography, Madurai 

Kamaraj University, 2012, 200-208. 

32. Saravanabavan V. Geospatial Technologies for 

Research Evaluation and Management. Book, Editor V. 

Saravanabavan, Jayalakshmi Publicatin, 140,VPM 

Towers, TPK Main road, Vasanthanagar, Madurai -

625003, 2015, ISBN: 978-93-84193-36-2. 

33. Dhewantara PW, Al Mamun A, Zhang WY, Yin WW, 

Ding F, Guo D et al. Geographical and temporal 

distribution of the residual clusters of human 

leptospirosis in China. Scientific reports. 2018; 8(1):1-

2. https://doi.org/10.1038/s41598-018-35074-3 

34. Sheheersha, Saravanabavan V. “ An analysis of the role 

of sunayanam mobile ophthalmology unit for 

preventing blindness among rual poor in 

Thiruvantahapuram district” Ed.Vol ‘Geospatial 

Technologies for Resource Evaluation and 

Management’ Jayalakshmi Publication, 140,VPM 

Towers, TPK Main road, Vasanthanagar, Madurai- 

2015; 625003:412-414. ISBN: 978-93-84193-36-2. 

35. Saravanabavan V, Balaji D, Reshma CU, Sheheersha 

SK, Sudharsan R, Vimala Vinnarasi J et al. Urban 

disease ecology and its spatial variation of 

Chikungunya in Madurai City, Tamilnadu, India: a geo-

medical study. Geo Journal, 2020, 1-16. 

https://doi.org/10.1007/s10708-020-10192-6 

http://www.geojournal.net/


See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/339239940

Forward Node Selection Using Particle Swarm Optimization (PSO) for

Broadcasting in MANET

Article  in  Journal of Advanced Research in Dynamical and Control Systems · February 2020

DOI: 10.5373/JARDCS/V12I1/20201042

CITATIONS

0
READS

38

1 author:

Saraswathi R.

4 PUBLICATIONS   2 CITATIONS   

SEE PROFILE

All content following this page was uploaded by Saraswathi R. on 04 December 2020.

The user has requested enhancement of the downloaded file.

https://www.researchgate.net/publication/339239940_Forward_Node_Selection_Using_Particle_Swarm_Optimization_PSO_for_Broadcasting_in_MANET?enrichId=rgreq-de0e3207dd9b14cbddc5a27b83f70bd9-XXX&enrichSource=Y292ZXJQYWdlOzMzOTIzOTk0MDtBUzo5NjUwNjI5MTEwODY1OTNAMTYwNzEwMDMzNjE4Mw%3D%3D&el=1_x_2&_esc=publicationCoverPdf
https://www.researchgate.net/publication/339239940_Forward_Node_Selection_Using_Particle_Swarm_Optimization_PSO_for_Broadcasting_in_MANET?enrichId=rgreq-de0e3207dd9b14cbddc5a27b83f70bd9-XXX&enrichSource=Y292ZXJQYWdlOzMzOTIzOTk0MDtBUzo5NjUwNjI5MTEwODY1OTNAMTYwNzEwMDMzNjE4Mw%3D%3D&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/?enrichId=rgreq-de0e3207dd9b14cbddc5a27b83f70bd9-XXX&enrichSource=Y292ZXJQYWdlOzMzOTIzOTk0MDtBUzo5NjUwNjI5MTEwODY1OTNAMTYwNzEwMDMzNjE4Mw%3D%3D&el=1_x_1&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Saraswathi-R?enrichId=rgreq-de0e3207dd9b14cbddc5a27b83f70bd9-XXX&enrichSource=Y292ZXJQYWdlOzMzOTIzOTk0MDtBUzo5NjUwNjI5MTEwODY1OTNAMTYwNzEwMDMzNjE4Mw%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Saraswathi-R?enrichId=rgreq-de0e3207dd9b14cbddc5a27b83f70bd9-XXX&enrichSource=Y292ZXJQYWdlOzMzOTIzOTk0MDtBUzo5NjUwNjI5MTEwODY1OTNAMTYwNzEwMDMzNjE4Mw%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Saraswathi-R?enrichId=rgreq-de0e3207dd9b14cbddc5a27b83f70bd9-XXX&enrichSource=Y292ZXJQYWdlOzMzOTIzOTk0MDtBUzo5NjUwNjI5MTEwODY1OTNAMTYwNzEwMDMzNjE4Mw%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Saraswathi-R?enrichId=rgreq-de0e3207dd9b14cbddc5a27b83f70bd9-XXX&enrichSource=Y292ZXJQYWdlOzMzOTIzOTk0MDtBUzo5NjUwNjI5MTEwODY1OTNAMTYwNzEwMDMzNjE4Mw%3D%3D&el=1_x_10&_esc=publicationCoverPdf


Jour of Adv Research in Dynamical & Control Systems, Vol. 12, No. 1, 2020 

Forward Node Selection Using Particle 
Swarm Optimization (PSO) for Broadcasting 

in MANET 
R. Saraswathi*, Research Scholar, Department of Computer Science, Periyar University, Salem, Tamilnadu, India.  

E-mail: saraswathi123phd@gmail.com 

Dr.A. Subramani, Assistant Professor, Department of Computer Science, M.V. Muthiah Govt. Arts College for Women, 
Dindigul, Tamilnadu, India. E-mail: subramani.appavu@gmail.com 

Abstract--- In Mobile Ad Hoc Network (MANET), while selecting the intermediate nodes for broadcasting, 
coverage and channel quality conditions need to be considered along with energy and distance parameters. In this 
paper, Forward Node Selection using PSO (FNS-PSO) algorithm for broadcasting in MANET, is proposed. In this 
procedure, PSO is used for choosing a group of applicant nodules which forward the packages with a definite 
forwarding probability (FP). In PSO, a suitability purpose is made regarding enduring energy, nodule connectivity 
and channel state. Replication fallouts demonstrate that the suggested FNS-PSO procedure lessens the dormancy, 
energy ingestion and forwarding proportion with greater package delivery proportion. 

Keywords--- MANET, Broadcasting, Forwarding, Particle Swarm Optimization, Routing. 

I. Introduction 
In MANET, a collection of wireless communication nodules achieves self-configuration in a vibrant manner for 

the creation of network. As it has no federal design, the packages are advanced via multi hop rotuers to the terminus. 
If the dispatcher and the recipient are not within the communication array, then multi hop forwarding will be made 
use of to transfer the data from dispatcher to recipient. Therefore, the nodules can perform both as end-systems or 
routers to send information [1]. As network topology is varying regularly, ways have to be recognised adaptively 
based on the nodules’ location [2]. Normally, the mobile nodules in this network are accessible with least probable 
CPU management capability, minor retention possibility, and slight energy storage [3]. 

Dissemination via network, is the ultimate action of MANET where the routing messages are transferred from 
the base to the whole nodules of the network [4]. One of the extensively utilised dissemination methods, is blind 
flooding where a package is dispatched a solitary period only [5]. But it suffers transmission squall issue and high 
lay-off due to which the bandwidth and energy ingestion are fruitless [6]. In vibrant dissemination, determining the 
verge values and upholding routing datas turn out to be multifaceted [7].  

In majority of the dissemination methods, choosing the forwarding nodules is a decisive technique. While 
choosing the forwarding nodules, both amenity excellence and vibrant topology variations are to be taken into 
consideration [8].  

Problem Identification and Objectives 
Usually, the channel stages and coverage proportion of nodules are considered for the forwarding possibility 

[11][12]. Yet it entails the earlier antiquity data of dissemination which tends to enormous stowage overhead. While 
choosing the transitional nodules, the coverage and channel excellence circumstances ought to be deliberated along 
with energy and expanse [13]. 

Hence this paper proposes a forwarding node selection algorithm based on PSO for MANET. The paper is 
systematized as follows. Section 2 grants the linked works completely. Section 3 grants the suggested procedure. 
Section 4 grants the investigational outcomes and discussion. Section 5 offers the decision of the work. 

II. Related Works
In [9], Location aided probabilistic broadcast algorithm (LAPB) has been proposed. It selects the effective nodes 

for path construction, based on the density of nodes. (ie) It categorizes the nodes into high or low density zones. 
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In [10], an encoding technique is proposed, based on the exciting mass cluster in the graph. Profound 
examination exposed that some definite claim requirements can be predictable with disparate mass determinations 
that are helpful for Quality of Service (QoS) plan. An effective empirical technique is recommended so as to spot 
glooms on the pinnacles of the prejudiced graph to validate the anticipated packages that can be decoded by the way 
of protected planned packages. 

III. Forward Node Selection Using PSO (FNS-PSO) for Broadcasting 

3.1 Overview  

This work proposes a FNS-PSO algorithm for MANET. In this algorithm, PSO algorithm is made use of to 
choose a group of forwarding nodules depending on the enduring energy, coverage possibility and channel 
circumstance or stage. Before forwarding the packages, the amount of dismissed packages beyond a verge value, are 
detached by examining fruitful position of distributed packages. 

3.2 Forward Node selection  

The enduring energy (Eres)of every nodule succeeding a data broadcast, is assessed via Eq (1)  

Eres = Ei – (Etx + Erx)      (1) 

where Ei signifies the preliminary energy level  

Etx represents energy used in transferring  

Erx signifies energy used in acceptance 

The channel condition is represented by SNR. Based on the signal power, SNR is assessed via Eq. (3)  

SNR = log10 (Ptx) – log10 (Prx) dB     (2) 

Where Ptx is the transmitted power and Prx is the received power 

The coverage of nodules is expounded as the section sized zone in the perceiving portion of a nodule surrounded 
by its adjacent nodule.  

Connectivity is assessed regardingh the nodule thickness. The node density of Ni indicates the quantity of 
nodules linked to it.  

 NDi = CNT (Nj) | Di, j) < Rtx; i∈Ni and j∈Nj  (3) 

Where Di,j is the distance among Ni and Nj 

 Rtx denotes the transmission range of nodes  

 CNT is the node count   

3.3 Basics of PSO 

In this work, PSO is employed for determining the optimum forwarding nodes for broadcasting in the network.  

PSO pretends the performance of gathering birds, where a cluster of birds arbitrarily hunt nutrition in a provided 
zone. Elements are deliberated by means of the two factors, Location and speed. The principal finest extreme value 
is termed as the local best or pbest and the subsequent finest value is assessed sustaining the finest value hitherto 
attained in the entire swarm populace as the universal finest pr gBest. In every reiteration, rate of every single 
element is rationalized by means of the present speed rate and the preceding local_best and global_best location. 
Depending on that new_velocity and new_position values are rationalized. The flowchart of basic PSO algorithm is 
shown in Figure 1. 
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Figure 1: Flowchart of Basic PSO algorithm  

3.4 PSO based Forward node selection 
By means of PSO, the suitability of every element is intended to select the forwarding nodules.  
Fitness value is estimated based on the following metrics: 

• The residual energy of the node (Eres). 
• Channel condition (SNR) 
• Connectivity (Cn) 

The nodes with maximum number of connectivity, good channel condition and residual energy are considered as 
forwarding nodes. 
Hence the fitness function is given by 

navg CKREKF .. 21 += + K3.SNR   (4) 
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Suitability value of every nodule is intended in the course of each reiteration and the extreme suitability value 
attained is considered as the local_best. The extreme value amid the entire suitability values attained is considered 
as global_best.Location and speed updation is performed in PSO for each element as follows: 

ode p) ition of nurrent posf node p-cposition o(Pervious +W=WV_update 1 pvelocityp  
 

node p)sition of current poof node p* position  (precious+W2  (5) 

pp V_updatef node p +position o=Previous P_update
  

(6) 

Where, 
pvelocityW =weight of nodes velocity, W1andW2= weight of nodes location.  

3.5 Broadcast routing based on Forward Nodes 
Let S and D be the source and destination nodes, respectively. 
Let FNi be the forwarding nodes of S,i=1,2...n. 
Let Ni be the intermediate nodes along the route. 
Let NS be the node status field.  
The broadcast routing process is illustrated in the following algorithm: 
 
Algorthm – Broadcast Routing 
______________________________________________________________ 

1) S transmit RREQ to its FNi  

2) FNi transmits the RREQ message to Ni.  

3) If Ni receives RREQ, then 

4)  It updates routing table with Ids of S and D  

5)  It includes the NS into RREQ 

6)  If Ni not the destination, then 

7)  It rebroadcasts RREQ to its neigbors 

8)  End if 

9) End if 

10)  If D receives RREQ, then 

11)  It includes NS into RREP 

12)  It transmits RREP to S through reverse route. 

13)  End if  

14) Until (RREP reaches S) 

15)  Do 

16)  If Ni receives RREP, then  

17)  Includes NS into RREP 

18)  Updates routing table 

19)  Transmits RREP towards S 

20)  End if 

21)  End Do 

22)  If S receives all RREPs, then 

23)  S chooses the shortest path  

24)  End if 

_________________________________________________________ 
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IV. Experimental Results  
4.1 Experimental Settings 

The proposed FNS-PSO algorithm is implemented in NS2 and compared with Dynamic Probabilistic Based 
Broadcasting (DPRB) [5] protocol. Table 1 shows the experimental settings.  

Table 1: Experimental settings of NS2 
Number of Nodes 20,40,60,80 and 100 

Size of the topology 1000 X 1000m 

MAC Protocol IEEE 802.11b 

Traffic Model CBR 

Traffic sources 5 

Propagation model Two Ray Ground 

Antenna model Omni Antenna 

Initial Energy 12 Joules 

Transmit Power 0.5 watts 

Receive Power 0.3 watts 

Node mobility 10,20,30,40 and 50m/s 

4.2 Results and Discussion 

A. Varying the Number of Nodes 
In the first experimental scenario, the number of nodes is varied from 20 to 100 keeping the node mobility as 

10m/s. 

 
Figure 2: Delay Vs Nodes 

Figure 2 shows the delay occurred for the two protocols. The delay of FNS-PSO increases from 4.0 to 7.3 
seconds and the delay of DPRB increases from 5.5 to 9.4 seconds. It can be ensured that FNS-PSO has 24% lesser 
delay, when compared to DPRB. 
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Figure 3: Delivery ratio Vs Nodes 

Figure 3 shows the packet delivey ratio measured for the two protocols. The delivery ratio of FNS-PSO increases 
from 0.8 to 0.9 and the delivery ratio of DPRB increases from 0.77 to 0.8 seconds. It can be ensured that FNS-PSO 
has obtained 6% higer delivery ratio, when compared to DPRB. 

 
Figure 4: Residual energy Vs Nodes 

Figure 4 shows the remaining energy measured for the two protocols. The remaining energy of FNS-PSO 
increases from 4.9 to 5.6 joules and the remaining energy of DPRB increases from 4.4 to 5.1 joules. It can be 
ensured that FNS-PSO has obtained 10% higer remaining energy, when compared to DPRB. 
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Figure 5: Forwarding ratio Vs Nodes 

Figure 5 shows the forwarding ratio measured for the two protocols. The forwarding ratio of FNS-PSO increases 
from 0.07 to 0.133 and that of DPRB increases from 0.14 to 0.22. It can be ensured that FNS-PSO has 42% lesser 
forwarding ratio, when compared to DPRB. 

V. Conclusion  
In this paper, we have planned FNS-PSO procedure for MANET. In this procedure, PSO procedure is made use 

of to choose a group of forwarding nodules centred on the enduring energy, connectivity and channel circumstance. 
Then the designated forwarding nodules forward the track appeal packages with the possibility provided by 
forwarding possibility. Simulation results show that FNS-PSO outperforms the existing DPRB protocol with 
increased packet delivery ratio and reduced energy consumption. 
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Abstract -- The Hackers are utilizing various methods to attack the system server in nowadays. They are annoying many ways to 

attack the servers in different system from different places. The Network Intrusion detection system is used to prevent the attacks 

from the hackers and safe the network. This is also monitoring the system and secures the servers. There are a few strategies in 

Machine learning techniques which are used to detect the intrusions. The techniques were reviewed which are Rule Based Learning, 

Decision Tree, Bayesian thinking, Artificial Neural Networks, Support Vector Machines (SVM), Clustering, Deep Learning, Genetic 

Algorithms, Hoeffiding Tree Algorithm, Random Forest Algorithms, Deep learning ,Ensemble Algorithm. This paper reviews various 

machine learning approaches for Network Intrusion detection system and visualization techniques as well. Presently a portion of these 

systems are applied upon the Network Intrusion Detection System dataset and Compared at based on their accuracy. Also this 

paper helps the readers can understand about the Machine Learning techniques, visualization techniques and Network intrusion 

detection system concepts. 

Keywords-- Intrusion Detection System, Machine Learning, Visualization, Cyber Security 

I.  INTRODUCTION 

A. Intrusion Detection System  

Intrusion Detection System (IDS) is a network security technology that originally built for detecting vulnerability 

exploits against a target network or computer. Intrusion Detection System is to detect the threats in the network infrastructure 

[2]. It is a software or hardware component that monitors the event in a computer or network and analyzes the activity of 

possible computer security problems. It is the process to identify and respond to the intrusion activities. There are four general 

types of Intrusion.[1]. 

Denial of Service (DoS): The general errand of Denial of Service attacks is to interfere with some assistance on a host to keep it 

from managing certain requests. 

Probing: It is to pick up data about the objective host. 

User to Root (U2R): User 2 root attacks misuse vulnerabilities in working frameworks and programming to get root access to 

the framework. 

Remote to Local: The intruder doesn't have a record on the host and endeavors to acquire nearby access over a system 

association. 

There are two principle detection methods i) Misuse detection ii) Anomaly detection. These terms are known as 

knowledge based and behavior based intrusion.[2] The misuse detection methods attempts to encode information on referred to 

interruption are likewise called as signature based IDS. The Anomaly identification strategy is utilized to break down the profile 

which represents to the typical system traffic. This methodology potentially identifies the unknown intrusions. Additionally this 

system have high false alarm Rate. The steady learning of this system can improve the identification accuracy as well as 

flexibility of identifying unknown attacks. 
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II. LITERATURE SURVEY 

Wei Zong, Yang-Wai Chow et.al  has observed that the 3D Visualization Approach demonstrates the usefulness of the proposed 

3D visualization to identify the patterns and clusters in the data and which is very easy to understanding the NIDS datasets using 

a visual representation to reflect the geometric relationship between different types of Networks (IEEE 2018). 

Dikshant Gupta et.al explained that there are many risk of network attacks in internet environment .This research paper includes 

the implementation of different data mining algorithms including Linear regression and K-Means Clustering to automatically 

generate the rules for classify network activities. A comparative analysis of these techniques to detect intrusion has also been 

made. (IEEE 2016).  

Abhinav Kumra et.al has focused the methodology of Naïve Bayesian network and this method was successfully tested on the 

data log files and the database. The result of the proposed tests is produce more accurate and irrelevant set of patterns and the 

discovery time is less than other approach. As a Naïve Bayesian network is a restricted network that has only two layers and 

assumes complete independence between the information nodes (OJCST 2017). 

Kaustubh Srivatsava, EPoovammal et.al has described the approaches of K-Means, Random Forest algorithms, Naïve Bayes 

algorithm, Hoeffding Tree algorithm, En-Semble algorithm. A detailed survey of major techniques implemented in Intrusion 

Detection is presented. All the techniques have been implemented and they have compared two levels using Artificial Neural 

Network and also compared the parameters such as accuracy, Precision, Recall, False alarm. In this ANN we were not able to 

consideration the U2R and R2L attack classes (IJEAT 2019). 

Yang Yu, Jun Long, Fang Liu, and Zhiping Cai stated that this Machine learning and visualization techniques are applied to intr

usion detectionsystem and found that the collaborative analysis architecture is   to integrate both machine learning and visualizat

ion techniques for IDS to significantly enhance      performance of intrusion detection systems (Research gate september-2016). 

Paulo E. Rauber Samuel G. Fadel Alexandre X. Falcao, and Alexandru C. Telea has elaborated the techniques Artificial neural 

networks, dimensionality reduction and tested how dimensionality reduction can be used to visualize the relationships between 

learned representations (T1) and between neurons (T2) in Artificial neural networks. There have been two tasks tested and on 

the other hand we tested how to visually track inter-layer and inter-epoch evolution of learned representations (IEEE 2016). 

Ahmad HIJAZI, EL Abed EL SAFADI, Jean-Marie FLAUS illustrated the approaches of Deep learning and Artificial Neural 

Networks and have implemented a multi-layer perception and binary based IDS. They used a network dataset that we simulated 

to evaluate anomaly detection accuracy and observed that the IDS anomaly detection accuracy showed a very high percentage 

of detecting (CEUR 2017). 

Ch.Mallikarjuna Rao et.al has explained the feature Subset selection (FSS) Algorithm and support vector machine (SVM) to 

improve speed and accuracy of classification is the introduction of FSS which has potential to improve performance of any 

classification algorithm. FSS selects important and relevant features to reduce time and space complexity that will reflect in the 

speed and accuracy of classification mechanism (IJRTE May 2019). 

Marco Angelini et.al has supposed to tell that they presented PERCIVAL & Cyber-security and described a visual analytics tool 

relying on attack graphs that allows security operators to understand both the static risk level and the dynamic risk level of the 

system they monitor. They evaluated PERCIVAL by interviewing seven security operators. The results showed that 

PERCIVAL is innovative, comprehensible and efficient (IEEE2015). 

Wei Yu, Sixiao et.al has implemented the methodologies ―Integrated network defense system & prototypical system‖. They 

tested prototypical defense system with both distributed passive and active network sensors. Also developed several 

visualization features such as 1D, 2D and 3D traffics displays and implemented algorithms to transform real-world traffics data 

into images and learnt the pattern of attacks (SPIE 2017). 
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III. VISUALIZATION TECHNIQUES FOR INTRUSION DETECTION 

Visualization techniques can be useful in addressing intrusion detection problems because of the dominant cognitive 

and perceptual capabilities of human beings. Essentially, human perception and thinking capacities are curial components of 

analysis process. Hence, compared with machine intelligence, visual perception has unique advantages. Combining intrusion 

detection with visualization techniques and Machine Learning with Visualization for Intrusion aims at representing several 

cyber-security data visually to assist user interactions so that humans enable to effectively perceive and analyze cyberspace 

situational awareness.[3][10] 

In reality, network data are mostly high dimensional and various, which leads to both visualization and machine 

learning facing large various Data challenges [4].Actually machine learning and visualization techniques can balance each other 

in several level. 

A. Attack Visualization 

In the perception segment, we execute a few representation highlights, for example, 1D, 2D and 3D traffic shows. The 

1D perception is utilized to show the time-arrangement of system traffic volume. The 2D representation is utilized to show the 

relationship between's source IP and goal IP addresses, which can be utilized to recognize different attacks designs. With the 3D 

perception, the topographical characteristics of rival and casualties can be exposed.[4] 

IV. MACHINE LEARNING TECHNIQUES FOR INTRUSION AND DETECTION 

Machine Learning is a concept that allows the machine to learn from examples and experience without being explicitly 

programmed. Instead of writing the code, user feed the data to algorithm, and the algorithm/ machine builds the logic based on 

the given data [1] 

Machine Learning is one of the strategies utilized in the IDS to identify attacks. Machine Learning is worried about the 

structure furthermore, advancement of calculations and techniques that permit computer system to self-sufficiently acquire and 

coordinate information to autonomously improve them to complete their tasks proficiently and sufficiently.[2] As of late, 

Machine Learning Intrusion Detection system has been giving high accuracy and great recognition of original attacks. Intrusion 

detection system is a security procedure endeavoring to differentiate the different attacks. They are the arrangement of 

procedures that are utilized to distinguish suspicious movement both on host and network level. There are two approaches of 

machine learning 1) Supervised learning 2) unsupervised learning.  

We have reviewed some of the machine learning techniques here. 

A. Rule Based Learning 

 Several machine learning techniques are applied to find the problem in Intrusion detection. Some of the techniques are 

emphasize automatically rule learning and few of the techniques learning from online. Automatic rule learning for intrusion 

detection is an active stage in research and some algorithms are used i.e JRIP, Decision table, PART and OneR. The prominent 

technique for intrusion and detection are Rule based expert system and Fuzzy rule based. 

1)  Rule Based Expert System: It characterizes systems to compare at the rules or signatures or situation against rule 

based audit records. In rule based expert system the information on human experts is an encoded in the set of rules. There are 

two phases in stages were recommended that they are Sequential covering algorithm and Rules classifying.[2] The Sequential 

covering algorithm is utilized to adapt profoundly accurate of rules screening the target of the objective class. The rules 

classifying the invalidation of the objective class are found out on the subset secured by and large by every positive guideline. 

2) Rule Based Languages: There are two significant rule based languages, I) rule based sequence evaluation language 

(RUSSEL) and ii) production-based expert system tool set (P-BEST). RUSSEL was utilized in the advanced security review 

trail examination on UNIX (ASAX) project. It is flexible and better to describe sequential event patterns and corresponding 

actions. P-BEST was produced for the Multiplexed information and Computing service (Multics) Intrusion Detection and 

Alerting System (MIDAS).[2] 
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B. Decision Tree 

Decision Tree (DT) is a simplest classifier. It utilizes a tree graph along with the probability to give the best equivalent 

for the input. DT is one of the most commonly utilized supervised learning strategies in IDS due to quick adaptation, its 

simplicity, and high identification accuracy.[2] DT is broadly used in misuse detection system which yields great execution 

compare to Machine learning strategies. C4.5 algorithm is the most famous DT classifier. Other classifier algorithms dependent 

on DT are Random Forest and REPTree. The downsides of DT are:  

— It can't find the new attacks in a similar way as certain other machine learning approaches. 

— It isn't appropriate for Anomaly detection. Experimental discoveries also demonstrate that DT is delicate to the research 

information and doesn't gain well from imbalanced information.[9] 

 

C. Deep Learning 

Deep learning is a type of classification process which can be used to classify the attack type and raise an alarm. Deep 

learning auto encoder is one the deep learning algorithm which can be used to monitor IDS. Auto encoder basically has three 

layers, first is the input layer, second, is the so Called hidden layer and third being same as the first layer called the output layer. 

The input layer and the output layer have the same number of attributes or parameters. It basically creates a function so as to 

bring the output same. Network Intrusion Detection System is the most extensively used security technology in the field of 

network security. In recent years many techniques and algorithms have been built to improve the monitoring of network 

intrusion detection system. In this paper, a comprehensive survey of some major techniques of machine learning implemented 

on intrusion Detection is presented [1] 

 

D. Bayesian Reasoning 

Bayesian reasoning is a use of probability hypothesis to inductive reasoning (and adductive reasoning). It depends on 

an understanding of probabilities as articulations of an operator's vulnerability about the world, as opposed to as concerning 

some idea of target chance on the world.  

 

There is a changed scope of implementations of Bayesian reasoning for intrusion detection and used Bayesian thinking 

for structuring intrusion detection models. This incorporates demonstrating client commands, eruptions of malicious network 

action and network level behavior.[1] 

 

There are two fundamental Bayesian methodologies, I) Bayesian Networks, and ii) Naive Bayes. 

 

Bayesian Networks was used in the decision process of hybrid system and utilized to choose the final output classification. 

Bayesian networks are additionally used for intrusion detection. There are two major drawbacks of Bayesian Networks as 

pursues  

 

• The prerequisite of from the earlier information about the problem to determine probabilities.  

 

• The technique is computationally costly.  

 

Naive Bayes (NB) offers machine learning capabilities. It is an improved version of Bayesian Networks. NB based procedure to 

detect signatures of explicit attacks and a multi-layer Bayesian based IDS. Numerous Bayesian channels in arrangement with 

each channel advanced for a particular attacks type achieves results that are superior to anything what can be accomplished by a 

single filter. 

The Naive Bayes algorithm is a probability based method. [6]Naive Bayes classification is a very useful method to 

solve detection and prognosis nature of problems. The above mentioned algorithm uses conditional probability to create a Naive 

Bayes classier on the basis of which Classification is done. In IDS, Bayes Classifier is used to find the Accuracy, Statistic 

Kappa and time decision based parameters [19] 
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E. Artificial Neural Networks 

Neural systems can be applied effectively to handle these issues and configuration better intrusion detection system. 

NN can be classified into two types based on its architecture i) supervised neural network is the Multi-Level Perception (MLP), 

and ii) unsupervised neural networks is the Self-Organizing Maps (SOM). SOM can be useful for novelty detection, automated 

clustering and visual organization Unsupervised learning and quick system assembly are a few highlights that can be 

incorporated in the recently structured IDS system utilizing neural systems. This study will mean to investigate current 

utilizations of neural network for intrusion detection systems and recognize possible neural network algorithms suitable for the 

task [12] 

 

F. Support Vector Machines 

Clustering SVM classifier is intended for twofold grouping. It additionally gives a client determined parameter called 

penalty factor. It enables clients to make a tradeoff between the quantity of misclassified tests and the width of a choice limit. A 

support vector machine (SVM) is a learning strategy which has been effectively applied in numerous application regions. SVM 

IDS was found out with training set and tried with test sets to assess the presentation of SVM IDS to the novel attacks. The 

consequences of investigations exhibit that applying SVM in Intrusion Detection System can be a powerful and effective route 

for recognizing interruptions [18]  

G. Clustering 

  Clustering discovers designs in unlabeled information with numerous measurements (number of characteristics). A 

good number of researchers have utilized clustering and outliers detection for unsupervised network anomaly detection .We 

explore numerous centroid-based unsupervised clustering algorithms for intrusion detection, and propose a straightforward yet 

possible self-naming heuristic for detecting attack and normal clusters of network traffic review information. The clustering 

algorithms researched include k-means, Mixture-Of-Spherical Gaussians, Self-Organizing Map, and Neural-Gas. The network 

traffic datasets provided offline intrusion detection project are used in our experimental examination, which exhibits the 

possibility and security of unsupervised learning techniques for classify interruption discovery.  

Clustering is the way toward making the partition on information with the end goal that each segment or gathering has 

a similar characteristic.[4] A comparative example is discovered between the information and afterward based on it, the 

information is isolated. Clustering has a significant advantage in the intrusion detection system that it can gain from the record 

or the review information itself.  

H. Genetic Algorithm 

The algorithm works by over and again updating population, a pool of speculations. In every emphasis, wellness work 

is used to assess the individuals from the population. At that point a best population is chosen utilizing the choice capacity as an 

ideal arrangement and consolidates these choose people to make the cutting edge population utilizing hybrid capacity. Hybrid 

and change activities are applied to create new offspring. An enormous number of emphases is then played out that low 

performing programs are supplanted by hereditary recombination of high performing programs. That is, a program with a low 

fitness measure is erased and doesn't get by for the following computer cycle [1]  

I.  Random Forest (RF) 

 Random Forest is a learning model for an ensemble that takes tree choice as a fundamental classifier. As the name 

suggests, with an amount of trees, this algorithm produces the forest. If more trees in the forest, it appears the more strong 

forest. Similarly, in forest larger amount of trees provides the outcomes of high accuracy in the random forest classification. 

When entering a sample to be categorized, the final outcome of classification is determined by a single decision tree's output 

vote. Random forest overcomes decision trees ' over-fitting issue, has excellent noise and anomaly values tolerance, and has 

excellent scalability and parallelism to the issue of high-dimensional data classification. In contrast, random forest is a data-

driven, non-parametric method of classification. It trains rules of classification through sample learning and does not involve 

previous classification understanding.[5] 
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Random Forest is a learning model for an outfit that takes tree decision as a basic classifier. As the name suggests, with 

a measure of trees, this algorithm produces the forest. In the event that more trees in the timberland, it shows up the more strong 

forest. Additionally, in forest bigger measure of trees gives the results of high exactness in the irregular woodland grouping. 

strong forest When entering an example to be arranged, the ultimate result of characterization is dictated by a solitary choice 

tree's yield vote. Arbitrary woods defeats choice trees ' over-fitting issue, has great clamor and peculiarity esteems resilience, 

and has astounding adaptability and parallelism to the issue of high-dimensional information arrangement. Interestingly, 

arbitrary backwoods is information driven, non-parametric technique for arrangement. It trains rules of arrangement through 

example learning and doesn't include past order understanding.[5] 

J. Hoeffding Trees 

There are many proposed techniques for Hoeffding Trees for data streams. The greater part of these is based on 

qualities for managing dissemination in data streams, for example, concept drift. These models can be a solitary Hoeffding Tree, 

decision trees dependent on the Hoeffding bound, window-based Hoeffding Trees, weight-based Hoeffding Trees, distribution 

Hoeffding Trees, as well as a ensemble of Hoeffding Trees [6]. Every one of these models tends to different attributes of 

concept drift in data streams or distinguishing the best way to deal with characterize information in data streams without 

concept drift. In numerous instances these models are joined with different strategies to give improved precision, execution, or 

drifting detection. 

K. Ensemble Algorithm.  

Also, ensemble methods are machine learning techniques that combine a few base models in order to diminish false 

positive rates and produce more precise accurate than a solitary model. [15] 

For ensemble learning, the classification methods usually consolidate multiple base classifiers somehow or another to 

create better accuracy. These classifiers are amazing to take care of a similar issue and collectively achieve a forecasting result 

with higher stability and accuracy by making numerous independent models and joining them. The classical reasons for 

employing ensemble classifiers to improve the effectiveness are representational issue, statistical reason, and computational 

reason.[16]  

Bagging and Boosting are the two most mainstream algorithms in ensemble learning, as a rule delivering great 

outcomes in arrangement and being broadly picked to assemble numerous ensemble models. Additionally, the other well-known 

ensemble learning techniques for improving the performance of classification are voting.[17] 
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V. SUMMARIZATION OF VISUALIZATION IN IDS USING MACHINE LEARNING TECHNIQUES 

We have summarized research carried out for visualization intrusion detection using machine learning techniques. 

S.N
O 

AUTHOURS/ JOURNAL/WORK TITLE METHODOLOGY OUTCOME 

1 

Jyoti Gupta1 Anshul Khurana2,Shri Ram3 

/Machine Learning for Network Intrusion 

Detection: A Survey,IJSRD -2017  Vol. 5, Issue 

09,ISSN : 2321-0613 

Intrusion Detection System 

There are numerous methods which have 

been executed for numerous data mining 

and Machine Learning calculation that have 

been checked. Being stated, we can expect 

still the need of improving the exactness of 

existing algorithms.  

 

2 

Gisung Kim,Seungmin Lee, SehunKim/ 

 A Novel Intrusion Detection method 

  integrating anomaly detection  with  misuse 

detection/Elsevier 2015 

 

Hybrid Intrusion 

Detection method, SVM 

Technique. 

This new technique is utilized to improve 

the IDS in terms of detection performance 

for unknown attacks and location speed and 

to improve anomaly detection model with 

known attack information in this new 

strategy measurements. 

3 

Dikshant Gupta/Network Intrusion Detection 

System Using various data mining techniques 

/IEEE 2016 

Linear regression 

K-Means clustering 

This paper incorporates the usage of various 

information mining algorithms including 

Linear regression and K-Means Clustering 

to consequently produce the principles to 

classify the network activities. 

4 

Abhinav Kumara /Intrusion Detection System 

Based on data mining techniques/OJCST 2017 

 

  Naïve Bayesian  

Network 

The proposed technique was effectively 

tried on the information log documents and 

the database. The consequence of the 

proposed tests is progressively precise and 

unessential arrangement of examples and 

the disclosure time is not exactly other 

methodology. Since Naïve Bayesian system 

is a confined system that has just two layers 

and accepts total freedom between the data 

hubs. 

5 

B Ida Seraphim, Shreya Palit, 

KaustubhSrivatsava,E Poovammal/ 

Implementation of Machine Learning Techniques 

applied to the Network Intrusion Detection 

System/ IJEAT 2019/ Volume-8 ,issue-5,pp-2721-

2726/ 

K Means, 

Random Forest algorithms, 

Naive Bayes algorithm, 

Hoeffding Tree algorithm, 

En-semble algorithm. 

A point by point study of significant 

strategies executed in Intrusion Detection is 

introduced. All the strategies have been 

executed in this paper. Looked at two levels 

utilizing Artificial Neural Network and 

furthermore analyzed the boundaries, for 

accuracy, Precision, Recall, False alarm. 

In this ANN we couldn't consider the U2R 

and R2L attack classes. 

6 

Yang Yu, Jun Long, Fang Liu, and Zhiping Cai/M

achine Learning Combining with Visualization for 

Intrusion Detection: A Survey/ Research gate 

september-2016/pp. 239–249, 

Machine learning and visua

lization techniques  applied 

to intrusion detection 

The collective examination is to coordinate 

both AI and representation procedures for 

intrusion detection to drastically improve 

execution of intrusion detection systems 

7 

Indira K,Sakthi U/A Hybrid Intrusion Detection 

System for SDWSN using Random Forest (RF) 

Machine Learning Approach//(IJACSA) 2020/Vol. 

11, No. 2, 

SDWS,Salp swam optimiz

ation, Random Forest 

Classifier 

In this exploration work the KDD CUP 

1999 Dataset being used to test the proposed 

half and half IDS. The test study directed on 

NSL-KDD dataset discovered our 

philosophy fundamentally expanded 

generally speaking framework effectiveness 

when comparative with the framework 

execution with KNN classifier. 
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8 

Marco Angelini, Nicolas Prigent, and Giuseppe Sa

ntucci/PERCIVAL: Proactive and rEactive attack 

and Response assessment for Cyber Incidents 

using Visual Analytics/ IEEE2015. 

PERCIVAL, 

Cyber-security 

In this paper, we introduced PERCIVAL, a 

visual investigation device depending on 

attack graphs that permits security 

administrators to comprehend both the static 

hazard level and the dynamic hazard level of 

the framework they screen. We assessed 

PERCIVAL by talking seven security 

administrators. The outcomes demonstrated 

that PERCIVAL is imaginative, intelligible 

and proficient. 

9 

Wei Yu, Sixiao Wei, Dan Shen, Misty Blowers, 

Erik P. Blasch, Khanh D./On Detection and Visual

ization  Techniques for Cyber Security Situation 

Awareness/Vol. 8739 – 8739 / SPIE 2017 

Integrated network defense 

system, prototypical 

system 

In this paper, we actualized a prototypical 

protection framework with both conveyed 

passive and active network sensors. We 

built up a few perception highlights, for 

example, 1D, 2D and 3D traffic displays 

and implemented algorithms to change true 

traffic information into pictures and gain 

proficiency with the example of  attacks 

10 

Madhavi Dhingra, S C Jain, Rakesh Singh Jadon/ 

IJEAT 2019, Volume-8, Issue-6, August 

2019/Malicious Intrusion Detection Using 

Machine Learning Schemes. 

Data Mining, Intrusion 

Detection 

The outcomes that the classifier Multilayer 

Perception is giving best True positive rate 

and ROC Area, though Bagging and 

RepTree are giving exceptional outcomes 

on the decreased dataset. 

11 

P. Roshni Mol, Dr. C.Immaculate Mary/ IJERT 

2020/Volume :8,Issue:3/pp:1-3 

Intrusion Detection System from Machine 

Learning Perspective 

Machine learning, cyber 

security 

Machine Learning approach to the intrusion 

detection system plays a vital role for future 

secured network. 

12 

Ch.Mallikarjuna Rao,G. Ramesh, 

D. V. Lalitha ParameswariKaranam Madhavi,K. 

Sudheer Babu/ IJRTE May 2019 /Feature 

Selection Based Supervised Learning Method for 

Network Intrusion Detection./ISSN: 2277-3878, 

Volume-8, Issue-1, 

 

 

Algorithm and support 

vector machine(SVM) 

Feature Subset selection(F

SS) 

Improving speed and exactness of 

classification is the presentation of FSS 

which can possibly improve execution of 

any classification algorithm. FSS chooses 

significant and applicable highlights to 

decrease existence unpredictability that will 

reflect in the speed and precision of 

classification mechanism. 

13 

Kai Peng , Victor C. M. Leung, Lixin Zheng, 

Shangguang Wang, Chao Huang, Tao Lin 

Hindawi, Wireless Communications and Mobile 

Computing/ Volume 2018, Article ID 4680867, 10 

pages/Intrusion Detection System Based on 

Decision Tree over Big Data in Fog Environment/ 

Decision tree, preprocessin

g algorithm, Naive 

Bayesian 

Method, KNN method 

The IDS in convention organize have been 

all around researched; the full dataset is 

tried and furthermore compared about the 

identification time for every technique. Our 

IDS framework can be utilized in fog 

computing environment over big data. 

14 

R. Azzabi,C. Gouy-pailler, f. Valley, 

H. Dubois 2019/Visualization And Machine 

Learning For Interactive Cyber Threats Analysis 

In Critical Infrastructures 

Proposed Software 

Architecture, Visualization 

The ergonomic convenience has been 

surveyed following the progressive strides 

of the Previously characterized situation. 

Our cyber security expert has been entrusted 

to achieve information investigation inside 

its typical condition and utilizing the 

proposed inventive programming. This 

paper portrays an cyber security software 

device intended to help master specialists in 

their assignments of cautiously looking into 

system and machines exercises if there 

should be an occurrence of alarms and 

dubious activities. 
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VI. FUTURE WORK 

In addition to powerful 3D visualization abilities, machine learning and AI techniques provide users with a way to 

enhance information provided on specific objects of the viewpoint, or highlight some information in the current scene. The 

design modularity of the architecture enables quick additions of new functionalities. Therefore the current evaluation step is the 

beginning of a continuous phase in which functionalities will be added on a regular basis to increase the usability of the 

software by operational cyber security experts.  

VII. CONCLUSION 

We accept that collective investigation procedures which comprise of three fields referenced above would be more 

efficient to comprehend interruption discovery issues. Network Intrusion detection system is most commonly used to detect the 

attacks in network domains. In the past, there has been many techniques have been implemented in NIDS. This survey, we have 

reviewed the machine learning techniques, Visualization and discussed about the Intrusion detection system concepts. We have 

analyzed the K-means, Random Forest Algorithm, Decision Tree, Support Vector Machine (SVM), Genetic algorithm, 

Hoeffding Tree algorithm and Naïve Bayes algorithm. Also the visualization approach used in network intrusion detection 

system provides results of experimental solutions and reduces the network attacking rates. We can assume that still in need of 

improving the accuracy of reducing the network attacks in real time. 
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Tried how dimensional reduction can be 
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how to outwardly follow inter-layer and 

inter-epoch evolution of learned 

representations. 
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Abstract 

The role of data science is highly essential in the field of bioinformatics; this is one of 

the emerging trends in the new era to discover novel insights for the benefit of societal need 

related to disease and drug discovery. In bioinformatics, sequence alignment is the basic 

process to identify the similar species. This paper contributes the essence of pairwise 

sequence alignment algorithm to determine the similar strains of 30 Mushrooms (5.8s 

rRNA) sequence around Tamilnadu, India. This proposed system given solution to predict, 

as different categorical ranges of similarity score by comparing all the nucleotide 

sequences. Though many alignment tools are available in the online, retrieval of raw data 

with the maximum probability of alignment comparison between sequences with the better 

data visualization is unique than the Blast alignment tool. Also, it can be convenient to the 

end user on seeing maximum comparison of alignments in detail as well as it leads to future 

research enhancement on discovering new perceptions in the sequence alignments. 

Keywords: Data science, RNA sequence, Pairwise sequence alignment, Bio python, 

Bioinformatics  

 

1. Introduction 

Data science is an interdisciplinary platform inclusive of information technology, 

computer science algorithm, statistics, data visualization etc., for implementing 

various fields in our day to day life. The role of data science in bioinformatics are 

enormous. In the present scenario, the availability of biological data increasing day 

by day. It’s a very big necessity and challenge to the researchers on handling this data 

in a proper way to reveal ethical information that helpful to the society. The impact 

of data science on the field of bioinformatics is diverse like DNA or protein 

sequencing, prediction of protein structures, text mining in biological literature, 

adapting and linking internationally approved global databases for searching relevant 

biological information.  However, comprehensive evaluation of many of the most 

popular methods for multiple sequence alignment (MSA) has been developed based 

on a new benchmark test set, although novel approaches will still be needed to fully 

explore the most difficult regions [1]. The alignment of two DNA or RNA sequences 

is an elementary and essential step in the analysis of biological data. According to the 

need of new discovery in this bioinformatics field new improvised algorithm is 

developed [2] and also with improvised computational speed [3] [4]. Though research 

carry down on various aspects of bioinformatics, this paper conveying the concept on 

pairwise sequence alignment similarity of 5.8s rRNA nucleotide sequence of 

mushrooms nearby Tamilnadu. The preliminary and basic requirement of analyzing 

similar species is the most necessary part on identifying the functionality, structures, 

behavior of the species to make sure the ancestors and to find the root cause of 

information on dealing any sort of medical issues according to the similar species. 
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2. Pairwise Sequence Similarity 

The pairwise sequence similarity, a typical way to identify the particular region or the 

entire sequence of two species that are biologically related to or distinct between each other. 

The purpose of finding similarity score is to determine the associative behavior between 

each other sequences like analyzing the core functionalities, characteristics, common 

response and reaction towards drugs or nature embodies.   There are two methods in usage, 

global alignment and local alignment to do pairwise wise sequence similarity alignment. 

Sequence alignment is a vital role of most biologists to find the relationship or similarity 

between biological sequences like pairwise sequence alignment tries to find the optimal 

alignment in parts of sequences (local alignment) or in entire sequences (global alignment) 

that is useful for aligning closely-related sequences.[5] 

 

2.1. Global Sequence alignment 

The global sequence alignment method is focus towards any of two DNA/RNA or 

protein sequence comparison as in the form of nucleotides or amino acids 

respectively. This is a kind of dynamic programming based on Needleman-Wunsch 

algorithm mostly suitable for related species on matching the entire sequence of 

nucleotides or amino acids [6]. The highest similarity score decides the highest 

relatedness of the given two sequences. The score value calculated as sum of strings, 

that is matched, penalty of unmatched strings and number of gaps inserted and deleted 

to meet the length of given sequences.  

The process of global sequence comparison is explained in “Figure. 1”. For 

example, consider sequence A=” ATCGTCG”, B=” TCGA”.  In the diagram, pipe “|” 

symbol represents the Matched strings, dot “.” symbol represents the mismatched 

strings, hyphen “-“ symbol represents the gaps introduced for the maximum 

probability of matching the entire length of sequences. In the example, it shows the 

score value of 3 for all the conditions without deduction of mismatched and gaps 

introduced. According to the purpose of work, we can do the manipulation to meet 

the accuracy or essence of finding similarity by incrementing or deducting the 

parameters value based on the below formula as in (1).  

 

Score = (nMatch x i)+(nMismatch x j)+(nGap x k)           (1) 

nMatch represents the number of matches in the given sequences, nMismatch 

represents the number of unmatched in the given sequences, nGap represents the 

number of gaps introduced as maximum probability for the entire sequence that to be 

matched each other. Here, i, j, k value is the threshold value, according to the research 

requirements can distribute the parameters. Mostly the value of j and k be as negative 

for the deduction of unmatched strings and gaps introduced to predict the most similar 

sequences that share the most homologs functionalities and characteristics.  
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Figure 1. Example of Global sequence alignment 

2.2. Local Sequence alignment  

 

 Smith-Waterman developed algorithm for local sequence alignment. Mostly 

used to derive compact information by comparing specific region of strings that 

actually mean to discover new things for specific approach apart from comparing the 

entire sequence.  On this alignment sequence can pick out the reactive or essential 

promoter region that matched with other sequence in a meaningful way to proceed 

further. 

 

3. Data Collection  

The data collection of 30 Mushrooms with the specification of 5.8s rRNA gene 

sequence around tamilnadu were extracted through NCBI (National Center for 

Biotechnology Information).  These strains belonging to the order Polyporales, 

Hymenochataeles and Russuales under the division Basidiomycota were classified 

based on phylogeny analysis [7]. This Table-1 consists of Thirty Mushroom rRNA 

sequence which have been incorporated for the process of sequence similarity of each 

other. 

Table 1: Dataset Collection from NCBI-Mushroom rRNA sequences 

ID DETAILS OF STRAIN ID DETAILS OF STRAIN 

KY491659.1  

 

Fulvifomes fastuosus strain 

LDCMY43 internal 

transcribed spacer 1, partial 

sequence; 5.8S ribosomal 

RNA gene and internal 

transcribed spacer 2, 

complete sequence; and 

large subunit ribosomal 

RNA gene, partial 

sequence 

KX957802.1  Phellinus sp. strain 

LDCMY28 internal 

transcribed spacer 1, partial 

sequence; 5.8S ribosomal 

RNA gene and internal 

transcribed spacer 2, 

complete sequence; and 

large subunit ribosomal 

RNA gene, partial 

sequence 

KY491658.1  

 

Phellinus sp. strain 

LDCMY23 internal 

transcribed spacer 1, partial 

sequence; 5.8S ribosomal 

KX957801.1  Phellinus badius strain 

LDCMY27 internal 

transcribed spacer 1, partial 

sequence; 5.8S ribosomal 
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RNA gene and internal 

transcribed spacer 2, 

complete sequence; and 

large subunit ribosomal 

RNA gene, partial 

sequence 

 

RNA gene and internal 

transcribed spacer 2, 

complete sequence; and 

large subunit ribosomal 

RNA gene, partial 

sequence 

KY471289.1  

 

Ganoderma sp. strain 

LDCMY12 internal 

transcribed spacer 1, partial 

sequence; 5.8S ribosomal 

RNA gene and internal 

transcribed spacer 2, 

complete sequence; and 

large subunit ribosomal 

RNA gene, partial 

sequence 

KX957800.1  Ganoderma sp. strain 

LDCMY05 small subunit 

ribosomal RNA gene, 

partial sequence; internal 

transcribed spacer 1 and 

5.8S ribosomal RNA gene, 

complete sequence; and 

internal transcribed spacer 

2, partial sequence 

KY471288.1 Phellinus sp. strain 

LDCMY45 small subunit 

ribosomal RNA gene, 

partial sequence; internal 

transcribed spacer 1, 5.8S 

ribosomal RNA gene, and 

internal transcribed spacer 

2, complete sequence; and 

large subunit ribosomal 

RNA gene, partial 

sequence 

KX957799.1  Ganoderma resinaceum 

strain LDCMY01 internal 

transcribed spacer 1, partial 

sequence; 5.8S ribosomal 

RNA gene, complete 

sequence; and internal 

transcribed spacer 2, partial 

sequence 

KY471287.1  Inonotus rickii strain 

LDCMY52 internal 

transcribed spacer 1, partial 

sequence; 5.8S ribosomal 

RNA gene and internal 

transcribed spacer 2, 

complete sequence; and 

large subunit ribosomal 

RNA gene, partial 

sequence 

KX957798.1 

 

 

 

 

 

Fulvifomes fastuosus strain 

LDCMY39 internal 

transcribed spacer 1, partial 

sequence; 5.8S ribosomal 

RNA gene and internal 

transcribed spacer 2, 

complete sequence; and 

large subunit ribosomal 

RNA gene, partial 

sequence 

KY471286.1  Phellinus sp. strain 

LDCMY 24 internal 

transcribed spacer 1, partial 

sequence; 5.8S ribosomal 

RNA gene and internal 

transcribed spacer 2, 

complete sequence; and 

large subunit ribosomal 

RNA gene, partial 

sequence 

KY009873.1  Ganoderma wiiroense 

strain LDCMY19 small 

subunit ribosomal RNA 

gene, partial sequence; 

internal transcribed spacer 

1, 5.8S ribosomal RNA 

gene, and internal 

transcribed spacer 2, 

complete sequence; and 

large subunit ribosomal 

RNA gene, partial 

sequence 

KY111254.1  Coriolopsis caperata strain 

LDCMY42 internal 

transcribed spacer 1, partial 

KY009872.1  Ganoderma sp. strain 

LDCMY14 internal 

transcribed spacer 1, partial 
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sequence; 5.8S ribosomal 

RNA gene and internal 

transcribed spacer 2, 

complete sequence; and 

large subunit ribosomal 

RNA gene, partial 

sequence 

sequence; 5.8S ribosomal 

RNA gene and internal 

transcribed spacer 2, 

complete sequence; and 

large subunit ribosomal 

RNA gene, partial 

sequence 

KY111253.1  Ganoderma wiiroense 

strain LDCMY11 internal 

transcribed spacer 1, partial 

sequence; 5.8S ribosomal 

RNA gene and internal 

transcribed spacer 2, 

complete sequence; and 

large subunit ribosomal 

RNA gene, partial 

sequence 

KY009871.1  Ganoderma sp. strain 

LDCMY22 internal 

transcribed spacer 1, partial 

sequence; 5.8S ribosomal 

RNA gene and internal 

transcribed spacer 2, 

complete sequence; and 

large subunit ribosomal 

RNA gene, partial 

sequence 

KY111252.1  Fomitopsis ostreiformis 

strain LDCMY21 internal 

transcribed spacer 1, partial 

sequence; 5.8S ribosomal 

RNA gene, complete 

sequence; and internal 

transcribed spacer 2, partial 

sequence 

KY009870.1  Ganoderma sp. strain 

LDCMY18 internal 

transcribed spacer 1, partial 

sequence; 5.8S ribosomal 

RNA gene, complete 

sequence; and internal 

transcribed spacer 2, partial 

sequence 

 

KY111251.1  

Ganoderma sp. strain 

LDCMY16 internal 

transcribed spacer 1, partial 

sequence; 5.8S ribosomal 

RNA gene and internal 

transcribed spacer 2, 

complete sequence; and 

large subunit ribosomal 

RNA gene, partial 

sequence 

KY009869.1  Ganoderma wiiroense 

strain LDCMY17 internal 

transcribed spacer 1, partial 

sequence; 5.8S ribosomal 

RNA gene and internal 

transcribed spacer 2, 

complete sequence; and 

large subunit ribosomal 

RNA gene, partial 

sequence 

KY111250.1  Ganoderma sp. strain 

LDCMY41 internal 

transcribed spacer 1, partial 

sequence; 5.8S ribosomal 

RNA gene, complete 

sequence; and internal 

transcribed spacer 2, partial 

sequence 

KY009868.1  Trametes elegans strain 

LDCMY37 internal 

transcribed spacer 1, partial 

sequence; 5.8S ribosomal 

RNA gene and internal 

transcribed spacer 2, 

complete sequence; and 

large subunit ribosomal 

RNA gene, partial 

sequence 

KY111249.1  Phellinus badius strain 

LDCMY36 internal 

transcribed spacer 1, partial 

sequence; 5.8S ribosomal 

RNA gene, complete 

sequence; and internal 

transcribed spacer 2, partial 

sequence 

KY009867.1  Ganoderma wiiroense 

strain LDCMY08 internal 

transcribed spacer 1, partial 

sequence; 5.8S ribosomal 

RNA gene and internal 

transcribed spacer 2, 

complete sequence; and 

large subunit ribosomal 
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RNA gene, partial 

sequence 

KX957805.1  Phellinus sp. strain 

LDCMY34 internal 

transcribed spacer 1, partial 

sequence; 5.8S ribosomal 

RNA gene, complete 

sequence; and internal 

transcribed spacer 2, partial 

sequence 

KY009866.1  Ganoderma sp. strain 

LDCMY04 internal 

transcribed spacer 1, partial 

sequence; 5.8S ribosomal 

RNA gene and internal 

transcribed spacer 2, 

complete sequence; and 

large subunit ribosomal 

RNA gene, partial 

sequence 

KX957804.1  Phellinus badius strain 

LDCMY31 internal 

transcribed spacer 1, partial 

sequence; 5.8S ribosomal 

RNA gene, complete 

sequence; and internal 

transcribed spacer 2, partial 

sequence 

KY009865.1  Ganoderma sp. strain 

LDCMY06 internal 

transcribed spacer 1, partial 

sequence; 5.8S ribosomal 

RNA gene and internal 

transcribed spacer 2, 

complete sequence; and 

large subunit ribosomal 

RNA gene, partial 

sequence 

KX957803.1  Phellinus sp. strain 

LDCMY29 internal 

transcribed spacer 1, partial 

sequence; 5.8S ribosomal 

RNA gene and internal 

transcribed spacer 2, 

complete sequence; and 

large subunit ribosomal 

RNA gene, partial 

sequence 

KY009864.1  Ganoderma wiiroense 

strain LDCMY02 internal 

transcribed spacer 1, partial 

sequence; 5.8S ribosomal 

RNA gene and internal 

transcribed spacer 2, 

complete sequence; and 

large subunit ribosomal 

RNA gene, partial 

sequence 

 

4. Methodology 

 The implementation process carried down using Python language where ample 

number of supportive packages are available exclusively for biology researchers, also it’s 

an open source software compatible on linking any updated interdisciplinary field packages 

that can be flexible enough to adapt in the existing system. Python has become a popular 

programming language in the biosciences, because of its straightforward semantics, clean 

syntax, well-suited to object-oriented programming, many available libraries and third-

party toolkits extend the functionality into every biological domain like sequence and 

structure analyses, phylogenetic, workflow management systems, etc., [8]. In this process, 

Bio Python package has been used to perform pairwise sequence analysis [9]. The 

implementation process represented in “Figure. 2” and the explanations are given below: 
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Step 1: Given 30 sequences as input to analyze the whole similarity score 

Step 2:  Applied Pairwise sequencing (global) alignment algorithm with the parameter 

value of 1 and -1, to increment the score value for matching strings and not allowable of 

mismatching strings respectively.  

Step 3:  At the intermediate level, maximum probability of alignment comparisons for every 

compared sequence can be stored separately as raw data for future use. The figure “Fig. 3” 

shows the maximum possibility of comparison by introducing gaps between the sequences 

that matches each other’s alignment but without allowing of mismatch strings. Because it’s 

not that much efficient than the introducing of gaps. Also introducing a greater number of 

gaps is also meaning less to measure the similarity of sequences.  

Step 4: Calculation of pairwise sequence alignment similarity score. The Formula as in 

(2), shows the calculation part of similarity score as percentage. here, “Score” is the 

similarity score of both the sequences, “Max (Len(seq)) “is the maximum length of 

sequence which is used as core value to verify the similarity between each other. 

 

Similarity Score (%) = (Score / Max (Len(seq)))) * 100        (2) 

 

Step 5:  Prediction of highest, medium and least level of sequence similarity for the given 

30 sequences based on the calculated score value. 

Step 6:  Visualization of report shown as per the ranges, calculated by different criteria. 

This dynamic way of allocating criteria is flexible and improved than the existing 

standalone bioinformatics tools like blast sequencing tool. (above 90% – highest similarity 

of score, 80 % -89% (below 90%) - better combination of similarity, 70%-79% (below80%) 

- medium similarity of score, below 69% - least similarity of score). The entire pseudocode 

for the prediction of sequence similarity score is given in Table-2. 

 

Table. 2. Pseudocode for Prediction of Sequence similarity score on mushroom 

rRNA sequences 

Initialize all sequences along with sequence ID 

For i to sequence length 

       For j to sequence length     

 If i and j value is not same  

  retrieve maximum length of sequence(i) and sequence(j) 

  retrieve sequence alignment object from the global sequence alignment method 

  initialize comparison value as zero 

Fig. 2.   Pairwise sequnce alignmnet process diagram 

Figure 2. Pairwise sequence alignment process diagram 
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  For a to length of sequence alignment objects 

   add comparison value to one 

  End for 

  Set the possibility of number of comparisons from the compared sequences 

sequence(i) and_ _sequence(j)  

  Retrieve alignment similarity score value using sequence alignment object 

  Set Percentage alignment similarity score to the alignment similarity score 

divided by hundred 

  Set Sequence similarity Information list as Sequence ID, Comparison score, 

Percentage comparison_ _score  

 End If 

End For 

For i to Sequence similarity Information length 

    If Percentage comparison score >=90 and Percentage comparison score <=100 

             print "Highest similarity score “, Sequence ID, Comparison score, 

Percentage comparison score  

 End If 

End For 

For i to Sequence similarity Information length 

 If Percentage comparison score >=80 and Percentage comparison score <90 

  print "Better similarity score “, Sequence ID, Comparison score, Percentage 

comparison score  

 End If 

End For 

For i to Sequence similarity Information length 

 If Percentage comparison score >=70 and Percentage comparison score <80 

  print "Medium similarity score “, Sequence ID, Comparison score, Percentage 

comparison score  

 End If 

End For 

For i to Sequence similarity Information length 

 If Percentage comparison score <70 

  print "Least similarity score “, Sequence ID, Comparison score, Percentage 

comparison score  

 End If 

End For 

 

 

5. Results and Discussion 

 

  The pairwise sequence algorithm has been implemented to the entire 30 

sequence as in the form of one to one comparison. The proposed method visualizes 

the result in flexible way to the end user.  The report has been sorted by chronological 

order based on the highest similarity score as well as sorted next to lowest score of 

maximum probability of each other sequence alignment comparison as shown in 

Figure.3.  
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Figure 3. Maximum possibility of sequence length comparisons by introducing gaps 

to match the sequence strings 

 

The results have been declared in the table format by the way of different category of 

range values on predicting the similarity between sequences. The scatter plot also 

shown by relating the maximum probability of number of comparisons on sequences 

as well as the similarity score.  Though it is having highest similarity score, optimized 

comparison of reasonable length differences between species is considerable as good 

solution for seeking best similarity sequences. The Table-3 and figure “Figure 4” 

given the report of highest score similarity and scatter plot for the score value above 

90 % respectively.   This is the highest similarity between sequences, Where the 

assumption of most common characteristics and behavior can match between these 

sequences. 

 

 

Table 3: Higher similarity score result 

Highest Similarity Score Comparison 90%-100% 

Seq_Compared        Similarity_Score   Similarity_Score (%)   No.of_Comparison 

-------------------------------------------------------------------------------------------------- 

KY009872.1_KY009871.1         609.00           98.4          334.0 

KY009872.1_KY009865.1         602.00           98.0          192.0 

KY009869.1_KY009864.1         600.00           98.0          352.0 

KY009871.1_KY009865.1         606.00           97.9          237.0 

KY471289.1_KY009865.1         594.00           97.7         1000.0 

KY009869.1_KY009867.1         602.00           97.4         1000.0 

KY111253.1_KY009869.1         596.00           97.4         1000.0 

KY009867.1_KY009864.1         601.00           97.2          250.0 

KY471289.1_KY009871.1         600.00           96.9          335.0 

KY471289.1_KY009872.1         595.00           96.9          445.0 

KY111253.1_KY009864.1         591.00           96.7         1000.0 

KY111253.1_KY009867.1         597.00           96.6          152.0 

KY111251.1_KY009866.1         582.00           95.4         1000.0 

KY471288.1_KX957803.1         651.00           95.3          181.0 

KY009873.1_KY009867.1         615.00           95.1           30.0 

KY009869.1_KY009865.1         579.00           94.6          128.0 

KY009872.1_KY009869.1         580.00           94.5          192.0 

KY009865.1_KY009864.1         574.00           94.4          128.0 
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KY009871.1_KY009867.1         584.00           94.3          256.0 

KY111253.1_KY009865.1         575.00           94.1           96.0 

KY009871.1_KY009869.1         582.00           94.0          256.0 

KY009872.1_KY009864.1         577.00           94.0          192.0 

KY009867.1_KY009865.1         580.00           93.9          150.0 

KY009872.1_KY009867.1         580.00           93.9          203.0 

KY009873.1_KY009869.1         607.00           93.8            4.0 

KY111253.1_KY009871.1         580.00           93.7           72.0 

KY009873.1_KY009864.1         606.00           93.7           30.0 

KY111253.1_KY009872.1         575.00           93.6           64.0 

KY471289.1_KY009864.1         569.00           93.6          128.0 

KY009871.1_KY009864.1         579.00           93.5          256.0 

KY111253.1_KY009873.1         604.00           93.4           14.0 

KY471289.1_KY009869.1         571.00           93.3          128.0 

KY471289.1_KY009867.1         576.00           93.2          192.0 

KY471289.1_KY111253.1         567.00           92.8          128.0 

KY111251.1_KY111250.1         589.00           91.7         1000.0 

KY009873.1_KY009871.1         591.00           91.3           48.0 

KY009873.1_KY009872.1         588.00           90.9           84.0 

KY111250.1_KY009866.1         581.00           90.5          744.0 

KY009873.1_KY009865.1         585.00           90.4            5.0 

KY111253.1_KY111251.1         551.00           90.2          320.0 

KY009868.1_KY009865.1         548.00           90.1           96.0 

KY111251.1_KY009865.1         548.00           90.1          340.0 

KY111254.1_KY111253.1         553.00           90.1          180.0 
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Figure 4: Scatter plot for higher similarity score result  

 

The Table-4 and figure “Figure 5” given the report of better score similarity and scatter 

plot for the score value between the range of (80%-89%) respectively. This is better 

similarity between sequences than the lower one but not that much reliable enough as higher 

similarity score.   

The Table-5 and figure “Figure 6” given the report of medium score similarity and scatter 

plot for the score value between the range of (70%-79%) respectively. This is the medium 

similarity between sequences like intermediate value than the others.  

The Table-6 and figure “Figure 7” given the report of least score similarity and scatter 

plot for the score value below 69% respectively.   This is the least similarity between 

sequences, hope fully not expected for major contributions on similarity. The total number 

of comparisons have been done for all the 30 mushroom rRNA sequence is 435. The 

number of comparisons has been done as 43, 73, 147, 172 for the similarity process of 

highest, better, medium and least respectively. The Table-7 shown the information of 

number of comparisons have been done in this process. 

 

Table 4: Better similarity sample score result 

--------------------------------------------------------------------------------- 

Better Similarity Score Comparison 80%-below(90%) 

Seq_Compared     Similarity_Score  Similarity_Score(%) No.of_Comparison 

--------------------------------------------------------------------------------- 

KY471289.1_KY009873.1         579.00          89.49           24.0 

KY009872.1_KY009868.1         549.00          89.41          288.0 

KY009866.1_KY009865.1         545.00          89.34          272.0 
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KY111251.1_KY009871.1         552.00          89.18          150.0 

KY111251.1_KY009872.1         547.00          89.09          112.0 

KY009871.1_KY009868.1         551.00          89.01          192.0 

KY009868.1_KY009864.1         541.00          88.98          379.0 

KY111254.1_KY009869.1         546.00          88.93          328.0 

KY009869.1_KY009868.1         544.00          88.89          216.0 

KY471289.1_KY009868.1         539.00          88.80          480.0 

KY471289.1_KY111251.1         539.00          88.80          520.0 

KY009872.1_KY009866.1         545.00          88.76           96.0 

KY009871.1_KY009866.1         549.00          88.69          256.0 

KY009866.1_KY009864.1         541.00          88.69          128.0 

KY471289.1_KY009866.1         541.00          88.69          232.0 

KY009869.1_KY009866.1         542.00          88.56          128.0 

KY111254.1_KY009872.1         543.00          88.44          120.0 

KY111254.1_KY009871.1         547.00          88.37          144.0 

KY111254.1_KY009865.1         542.00          88.27          216.0 

KY111254.1_KY009864.1         542.00          88.27          328.0 

KY111251.1_KY009869.1         540.00          88.24          714.0 

KY111254.1_KY009867.1         544.00          88.03          152.0 

KY009868.1_KY009867.1         544.00          88.03          156.0 

KY111251.1_KY009864.1         535.00          87.99          714.0 

KY111249.1_KX957801.1         605.00          87.94           87.0 

KY111253.1_KY009866.1         536.00          87.73          128.0 

KY111253.1_KY009868.1         536.00          87.73          429.0 

KY009867.1_KY009866.1         541.00          87.54          128.0 

KY471289.1_KY111254.1         535.00          87.13          288.0 

KY111251.1_KY009867.1         538.00          87.06          104.0 

KY111254.1_KY111251.1         534.00          86.97          360.0 

KY111251.1_KY009868.1         522.00          86.00          309.0 

KY111254.1_KY009866.1         528.00          85.99          144.0 

KY009868.1_KY009866.1         524.00          85.90          216.0 

KY111254.1_KY009868.1         527.00          85.83          288.0 

KY111250.1_KY009871.1         550.00          85.67          226.0 

KY111250.1_KY009873.1         553.00          85.47           42.0 

KY111250.1_KY009865.1         548.00          85.36          744.0 

KY491658.1_KX957803.1         605.00          85.33           70.0 

KY111254.1_KY009873.1         551.00          85.16           14.0 

KY111250.1_KY009872.1         545.00          84.89          144.0 

KY471288.1_KX957802.1         588.00          84.85           99.0 

KX957803.1_KX957802.1         588.00          84.85          234.0 

KY009873.1_KY009868.1         548.00          84.70           12.0 

KY491658.1_KY471288.1         600.00          84.63           66.0 

KY009873.1_KY009866.1         547.00          84.54            4.0 

KY471288.1_KX957804.1         575.00          84.43           12.0 

KY111250.1_KY009867.1         541.00          84.27           72.0 

KY111251.1_KY009873.1         545.00          84.23           14.0 

KY491659.1_KX957798.1         636.00          84.13          120.0 

KY111253.1_KY111250.1         540.00          84.11          480.0 

KY471289.1_KY111250.1         539.00          83.96          202.0 

KY471288.1_KY471286.1         568.00          83.90          149.0 

KY111250.1_KY009869.1         538.00          83.80          264.0 

KX957804.1_KX957803.1         570.00          83.46          201.0 

KY111250.1_KY009864.1         535.00          83.33          240.0 
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KY111254.1_KY111250.1         530.00          82.55          240.0 

KY111249.1_KX957805.1         567.00          82.41           33.0 

KY111253.1_KY111252.1         503.00          82.32          192.0 

KY471288.1_KX957798.1         622.00          82.28           82.0 

KY471286.1_KX957803.1         561.00          82.14           81.0 

KY111250.1_KY009868.1         527.00          82.09          419.0 

KY111252.1_KY111251.1         496.00          81.71          240.0 

KY471286.1_KX957804.1         555.00          81.50           12.0 

KY111254.1_KY111252.1         500.00          81.43          192.0 

KY111252.1_KY009868.1         492.00          81.05          333.0 

KX957803.1_KX957798.1         612.00          80.95          123.0 

KY111252.1_KY009864.1         492.00          80.92          360.0 

KY491658.1_KX957802.1         573.00          80.82          126.0 

KY111252.1_KY009869.1         494.00          80.72          360.0 

KY111252.1_KY009865.1         490.00          80.59           96.0 

KY491658.1_KX957804.1         571.00          80.54           95.0 

KX957804.1_KX957802.1         557.00          80.38          288.0 

Better Similarity Score Comparison 80%-89% Count =73 

 

 

 

 
 

Figure 5. Scatter plot for better similarity score result 
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Table 5: Medium similarity sample score result 

--------------------------------------------------------------------------------- 

Medium Similarity Score Comparison 70%-below 80% 

Seq_Compared     Similarity_Score   Similarity_Score(%)     No.of_Comparison 

--------------------------------------------------------------------------------- 

KY111252.1_KY009867.1         494.00          79.94           88.0 

KY111252.1_KY009872.1         490.00          79.80           96.0 

KY471288.1_KY111249.1         549.00          79.80            3.0 

KX957805.1_KX957801.1         547.00          79.74           42.0 

KY111252.1_KY009871.1         493.00          79.64          108.0 

KY111251.1_KX957800.1         483.00          79.57           24.0 

KY491658.1_KY471286.1         564.00          79.55            5.0 

KY471289.1_KY111252.1         482.00          79.54          224.0 

KY471288.1_KX957801.1         535.00          79.03           59.0 

KY111252.1_KY009866.1         482.00          79.02          192.0 

KY471286.1_KX957802.1         547.00          78.93           30.0 

KY111249.1_KX957803.1         541.00          78.63            8.0 

KY009871.1_KY009870.1         563.00          77.98            5.0 

KX957803.1_KX957801.1         531.00          77.75          224.0 

KY111252.1_KY009873.1         501.00          77.43           14.0 

KY009872.1_KY009870.1         559.00          77.42            5.0 

KY009873.1_KY009870.1         559.00          77.42            8.0 

KY009870.1_KY009865.1         557.00          77.15            9.0 

KY491658.1_KX957798.1         583.00          77.12           72.0 

KX957800.1_KY009866.1         470.00          77.05            8.0 

KY471288.1_KY009873.1         519.00          76.66           35.0 

KY471289.1_KY009870.1         553.00          76.59           10.0 

KY111252.1_KY111250.1         491.00          76.48           40.0 

KX957803.1_KY009873.1         518.00          75.84          160.0 

KY471288.1_KY009871.1         512.00          75.63           48.0 

KY471288.1_KY009869.1         512.00          75.63          180.0 

KY471288.1_KY009867.1         512.00          75.63          325.0 

KY009870.1_KY009867.1         546.00          75.62            8.0 

KY009870.1_KY009864.1         545.00          75.48            7.0 

KY111249.1_KX957804.1         519.00          75.44           18.0 

KX957802.1_KX957798.1         570.00          75.40          217.0 

KY471288.1_KX957805.1         517.00          75.36           10.0 

KY471288.1_KY009872.1         510.00          75.33           75.0 

KY111250.1_KX957800.1         483.00          75.23           48.0 

KY471288.1_KY009864.1         509.00          75.18           91.0 

KY491659.1_KY471288.1         554.00          75.07          160.0 

KY471286.1_KX957801.1         502.00          75.04          112.0 

KY111249.1_KX957798.1         567.00          75.00           93.0 

KY009870.1_KY009869.1         541.00          74.93           26.0 

KX957805.1_KX957803.1         514.00          74.93            8.0 

KX957804.1_KX957798.1         566.00          74.87           72.0 

KY111249.1_KX957802.1         518.00          74.75          180.0 

KY471286.1_KY111249.1         514.00          74.71           17.0 

KY491658.1_KY111249.1         529.00          74.61           12.0 

KY471288.1_KY009865.1         504.00          74.45           60.0 

KY471288.1_KY009868.1         504.00          74.45           78.0 

KY471288.1_KY111254.1         503.00          74.30          144.0 
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KY471288.1_KY111253.1         502.00          74.15          216.0 

KY491659.1_KX957803.1         547.00          74.12           38.0 

KY111253.1_KY009870.1         535.00          74.10           30.0 

KY491659.1_KY491658.1         546.00          73.98           64.0 

KY471286.1_KX957798.1         559.00          73.94          223.0 

KX957803.1_KY009869.1         505.00          73.94            1.0 

KY471289.1_KY471288.1         500.00          73.86          105.0 

KY111253.1_KX957800.1         451.00          73.81           24.0 

KX957801.1_KY009873.1         489.00          73.76          150.0 

KX957803.1_KY009871.1         503.00          73.65           40.0 

KX957803.1_KY009867.1         503.00          73.65           70.0 

KX957802.1_KX957801.1         510.00          73.59          262.0 

KX957804.1_KX957801.1         501.00          73.57          141.0 

KX957800.1_KY009865.1         447.00          73.52            8.0 

KX957803.1_KY009872.1         502.00          73.50           59.0 

KX957803.1_KY009864.1         501.00          73.35           36.0 

KX957805.1_KX957802.1         508.00          73.30           72.0 

KY471288.1_KY111250.1         496.00          73.26           27.0 

KX957800.1_KY009871.1         453.00          73.18           48.0 

KX957805.1_KX957804.1         502.00          73.18           26.0 

KY471288.1_KY009866.1         495.00          73.12          110.0 

KY491658.1_KX957801.1         518.00          73.06           69.0 

KX957803.1_KY009868.1         499.00          73.06           36.0 

KX957800.1_KY009872.1         448.00          72.96           96.0 

KY491659.1_KX957802.1         538.00          72.90            9.0 

KX957801.1_KY009871.1         483.00          72.85          240.0 

KX957801.1_KY009872.1         483.00          72.85          260.0 

KY471289.1_KX957800.1         441.00          72.77           52.0 

KX957801.1_KX957798.1         550.00          72.75          200.0 

KX957803.1_KY009865.1         496.00          72.62           36.0 

KY111254.1_KX957803.1         496.00          72.62          174.0 

KY491658.1_KX957805.1         514.00          72.50          128.0 

KX957801.1_KY009865.1         480.00          72.40           28.0 

KY471288.1_KY111251.1         490.00          72.38           48.0 

KX957800.1_KY009864.1         440.00          72.37           50.0 

KY111253.1_KX957803.1         494.00          72.33          174.0 

KX957802.1_KY009873.1         501.00          72.29           56.0 

KX957801.1_KY009869.1         479.00          72.25           19.0 

KX957801.1_KY009868.1         479.00          72.25           65.0 

KX957801.1_KY009867.1         479.00          72.25          119.0 

KY111249.1_KY009873.1         497.00          72.24           72.0 

KX957800.1_KY009869.1         442.00          72.22            8.0 

KY471289.1_KX957803.1         493.00          72.18           76.0 

KY009870.1_KY009868.1         520.00          72.02            8.0 

KX957800.1_KY009867.1         445.00          72.01           24.0 

KY111253.1_KX957801.1         477.00          71.95           27.0 

KX957801.1_KY009864.1         477.00          71.95          205.0 

KY471289.1_KX957801.1         477.00          71.95          290.0 

KY471288.1_KY111252.1         487.00          71.94           72.0 

KX957803.1_KY009866.1         491.00          71.89            1.0 

KY111254.1_KX957801.1         476.00          71.79           27.0 

KY111250.1_KX957803.1         490.00          71.74            9.0 

KX957800.1_KY009873.1         463.00          71.56          384.0 
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KX957801.1_KY009866.1         474.00          71.49           19.0 

KY111250.1_KX957801.1         474.00          71.49           44.0 

KY009870.1_KY009866.1         516.00          71.47           26.0 

KY471286.1_KY009873.1         478.00          71.45          224.0 

KY471286.1_KX957805.1         490.00          71.43           28.0 

KY491659.1_KY111249.1         527.00          71.41           37.0 

KY111249.1_KY009869.1         490.00          71.22           26.0 

KY111254.1_KX957800.1         437.00          71.17           24.0 

KY491659.1_KY471286.1         525.00          71.14          154.0 

KY111249.1_KY009867.1         489.00          71.08            2.0 

KY111250.1_KY009870.1         513.00          71.05            3.0 

KY111251.1_KX957801.1         471.00          71.04           27.0 

KY491659.1_KX957804.1         524.00          71.00           40.0 

KY111253.1_KY111249.1         488.00          70.93           24.0 

KY111249.1_KY009871.1         488.00          70.93           52.0 

KX957804.1_KY009873.1         483.00          70.93          156.0 

KY471288.1_KY009870.1         512.00          70.91           12.0 

KX957805.1_KX957798.1         536.00          70.90           79.0 

KY111252.1_KX957800.1         426.00          70.88           24.0 

KX957800.1_KY009868.1         430.00          70.84           36.0 

KY111249.1_KY009872.1         487.00          70.78           65.0 

KX957803.1_KY009870.1         511.00          70.78            4.0 

KX957798.1_KY009873.1         535.00          70.77          104.0 

KY111254.1_KY111249.1         486.00          70.64           26.0 

KY111249.1_KY009865.1         486.00          70.64           26.0 

KY111249.1_KY009864.1         486.00          70.64           65.0 

KY111250.1_KY111249.1         486.00          70.64           80.0 

KY111251.1_KX957803.1         482.00          70.57          120.0 

KY471286.1_KY111253.1         472.00          70.55          137.0 

KX957802.1_KY009869.1         488.00          70.42          126.0 

KY471286.1_KY009869.1         471.00          70.40           63.0 

KX957798.1_KY009870.1         532.00          70.37           18.0 

KY111251.1_KY111249.1         484.00          70.35           26.0 

KY491659.1_KX957801.1         519.00          70.33           35.0 

KX957802.1_KY009872.1         487.00          70.27           84.0 

KY471286.1_KY009872.1         470.00          70.25          112.0 

KY111252.1_KY111249.1         483.00          70.20           13.0 

KY111249.1_KY009868.1         483.00          70.20           26.0 

KX957804.1_KY009871.1         478.00          70.19           56.0 

KY111252.1_KX957803.1         479.00          70.13          108.0 

KX957802.1_KY009864.1         486.00          70.13           36.0 

KY471286.1_KY009867.1         469.00          70.10           86.0 

KY471286.1_KY009871.1         469.00          70.10          185.0 

KY111254.1_KY009870.1         506.00          70.08           30.0 

KY111249.1_KY009866.1         482.00          70.06           26.0 

KX957804.1_KY009872.1         477.00          70.04           22.0 

KX957804.1_KY009869.1         477.00          70.04          150.0 

Medium Similarity Score Comparison 70%-79% Count =147 
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Figure 6. Scatter plot for medium similarity sample score  

 

 

 

 
Figure 7. Scatter plot for Least similarity score result  
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Figure 6. Least similarity sample score result 

--------------------------------------------------------------------------------- 

Least Similarity Score Comparison below 69% 

Seq_Compared   Similarity_Score   Similarity_Score(%)     No.of_Comparison 

-------------------------------------------------------------------------------- 

KX957802.1_KY009868.1         485.00          69.99           16.0 

KX957802.1_KY009867.1         485.00          69.99           36.0 

KX957802.1_KY009871.1         485.00          69.99           64.0 

KX957798.1_KY009867.1         529.00          69.97          324.0 

KY491658.1_KY009873.1         496.00          69.96           66.0 

KY471286.1_KY111254.1         468.00          69.96          137.0 

KY471286.1_KY009864.1         468.00          69.96          182.0 

KY111251.1_KY009870.1         505.00          69.94           30.0 

KY111254.1_KX957804.1         476.00          69.90           70.0 

KX957804.1_KY009867.1         476.00          69.90           70.0 

KX957798.1_KY009869.1         528.00          69.84          144.0 

KX957798.1_KY009864.1         528.00          69.84          258.0 

KX957798.1_KY009871.1         528.00          69.84          390.0 

KY471286.1_KY009866.1         467.00          69.81           63.0 

KX957798.1_KY009872.1         527.00          69.71          180.0 

KY111254.1_KX957802.1         483.00          69.70           60.0 

KY111252.1_KX957801.1         462.00          69.68           27.0 

KY471286.1_KY009868.1         466.00          69.66           98.0 

KX957804.1_KY009865.1         474.00          69.60          150.0 

KY471289.1_KY111249.1         478.00          69.48          156.0 

KX957804.1_KY009864.1         473.00          69.46           50.0 

KY111253.1_KX957804.1         473.00          69.46           70.0 

KX957802.1_KY009870.1         501.00          69.39            1.0 

KY471286.1_KY111251.1         464.00          69.36          137.0 

KX957802.1_KY009865.1         480.00          69.26           96.0 

KY471286.1_KY111250.1         463.00          69.21          126.0 

KY471286.1_KY009865.1         462.00          69.06           57.0 

KY111250.1_KX957804.1         470.00          69.02           40.0 

KY111250.1_KX957802.1         478.00          68.98            3.0 

KY111253.1_KX957802.1         478.00          68.98           60.0 

KY491658.1_KY009870.1         498.00          68.98           38.0 
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KY111254.1_KX957798.1         521.00          68.92          144.0 

KX957798.1_KY009865.1         520.00          68.78          195.0 

KX957804.1_KY009868.1         468.00          68.72           90.0 

KX957802.1_KY009866.1         476.00          68.69          240.0 

KX957805.1_KY009873.1         471.00          68.66           36.0 

KY111253.1_KX957798.1         519.00          68.65          257.0 

KY471289.1_KX957802.1         475.00          68.54           56.0 

KY471289.1_KX957798.1         518.00          68.52          216.0 

KY471289.1_KY471286.1         458.00          68.46          142.0 

KX957804.1_KY009866.1         466.00          68.43          100.0 

KY471289.1_KX957804.1         466.00          68.43          198.0 

KY491659.1_KY009870.1         505.00          68.43           45.0 

KY491659.1_KX957805.1         505.00          68.43           71.0 

KY491658.1_KY009868.1         484.00          68.27           16.0 

KX957798.1_KY009868.1         516.00          68.25           36.0 

KX957805.1_KY009871.1         468.00          68.22           42.0 

KX957805.1_KY009872.1         468.00          68.22          141.0 

KY471286.1_KY111252.1         456.00          68.16          137.0 

KY111249.1_KY009870.1         492.00          68.14            8.0 

KY491658.1_KY111250.1         483.00          68.12           32.0 

KY491658.1_KY009872.1         483.00          68.12          120.0 

KY491658.1_KY009871.1         483.00          68.12          120.0 

KX957798.1_KY009866.1         515.00          68.12          144.0 

KY111251.1_KX957804.1         463.00          67.99           70.0 

KY491658.1_KY009869.1         482.00          67.98           24.0 

KX957804.1_KY009870.1         490.00          67.87           15.0 

KX957801.1_KY009870.1         490.00          67.87          120.0 

KY111251.1_KX957802.1         470.00          67.82           60.0 

KX957805.1_KY009869.1         465.00          67.78            6.0 

KY491658.1_KY111254.1         480.00          67.70           24.0 

KY491658.1_KY009867.1         480.00          67.70           74.0 

KY111250.1_KX957798.1         511.00          67.59           18.0 

KY491658.1_KY009865.1         479.00          67.56           24.0 

KY491658.1_KY009864.1         479.00          67.56           72.0 

KX957805.1_KY009864.1         463.00          67.49           36.0 

KX957805.1_KY009867.1         463.00          67.49           72.0 
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KX957805.1_KY009865.1         463.00          67.49           73.0 

KY111251.1_KX957798.1         510.00          67.46          161.0 

KY111253.1_KX957805.1         462.00          67.35           24.0 

KX957805.1_KY009868.1         462.00          67.35           95.0 

KY491658.1_KY111251.1         477.00          67.28           24.0 

KY111252.1_KX957802.1         466.00          67.24          182.0 

KY471287.1_KX957798.1         606.00          67.18            3.0 

KY491658.1_KY111253.1         476.00          67.14           24.0 

KY491658.1_KY009866.1         476.00          67.14           24.0 

KY491658.1_KY471289.1         475.00          67.00           36.0 

KY111252.1_KX957804.1         456.00          66.96           60.0 

KY111250.1_KX957805.1         459.00          66.91           18.0 

KY111254.1_KX957805.1         459.00          66.91           24.0 

KY471289.1_KX957805.1         459.00          66.91           30.0 

KX957805.1_KY009870.1         483.00          66.90            6.0 

KY471286.1_KY009870.1         482.00          66.76           30.0 

KX957805.1_KY009866.1         456.00          66.47           10.0 

KY111252.1_KX957798.1         501.00          66.27          144.0 

KY111251.1_KX957805.1         453.00          66.03           24.0 

KY111252.1_KY009870.1         475.00          65.79            1.0 

KY491659.1_KY009873.1         485.00          65.72           16.0 

KY491658.1_KY111252.1         465.00          65.59           24.0 

KY491659.1_KY009871.1         483.00          65.45          110.0 

KY491659.1_KY009867.1         481.00          65.18          102.0 

KY491659.1_KY009872.1         481.00          65.18          120.0 

KY491659.1_KY111253.1         481.00          65.18          372.0 

KY491659.1_KY009869.1         480.00          65.04          176.0 

KY491659.1_KY111254.1         478.00          64.77          372.0 

KY491659.1_KY009864.1         476.00          64.50          156.0 

KY111252.1_KX957805.1         442.00          64.43           21.0 

KY491659.1_KY009866.1         474.00          64.23          176.0 

KY491659.1_KY009865.1         474.00          64.23          186.0 

KY491659.1_KY111251.1         474.00          64.23          279.0 

KY491659.1_KY111250.1         474.00          64.23          398.0 

KY491659.1_KY009868.1         472.00          63.96          160.0 

KY491659.1_KY471289.1         471.00          63.82           80.0 
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KY471288.1_KY471287.1         575.00          63.75           53.0 

KY471288.1_KX957800.1         430.00          63.52          144.0 

KX957801.1_KX957800.1         421.00          63.50          108.0 

KY471287.1_KY111249.1         572.00          63.41            9.0 

KY471287.1_KX957803.1         570.00          63.19            6.0 

KY491659.1_KY471287.1         570.00          63.19           30.0 

KY111249.1_KX957800.1         434.00          63.08            4.0 

KX957803.1_KX957800.1         430.00          62.96          140.0 

KY491659.1_KY111252.1         463.00          62.74          372.0 

KY491658.1_KY471287.1         564.00          62.53            6.0 

KY471287.1_KY009870.1         559.00          61.97           39.0 

KY471286.1_KX957800.1         414.00          61.88            4.0 

KY471287.1_KX957802.1         557.00          61.75            3.0 

KX957800.1_KY009870.1         445.00          61.63           35.0 

KY471287.1_KX957801.1         555.00          61.53            4.0 

KY471287.1_KX957804.1         554.00          61.42            5.0 

KX957804.1_KX957800.1         417.00          61.23           32.0 

KX957802.1_KX957800.1         423.00          61.04          126.0 

KY471287.1_KY471286.1         542.00          60.09            2.0 

KY491658.1_KX957800.1         425.00          59.94           32.0 

KX957800.1_KX957798.1         450.00          59.52           80.0 

KX957805.1_KX957800.1         407.00          59.33           30.0 

KY471287.1_KX957805.1         534.00          59.20            4.0 

KY491659.1_KX957800.1         431.00          58.40           66.0 

KY471287.1_KY009873.1         524.00          58.09            4.0 

KY471287.1_KY009871.1         520.00          57.65            2.0 

KY471287.1_KY111250.1         518.00          57.43            8.0 

KY471287.1_KY009872.1         517.00          57.32            3.0 

KY471287.1_KY009869.1         514.00          56.98            2.0 

KY471287.1_KY009867.1         513.00          56.87            1.0 

KY471287.1_KY009864.1         512.00          56.76            5.0 

KY471287.1_KY009865.1         512.00          56.76            8.0 

KY471287.1_KY009866.1         511.00          56.65            2.0 

KY471287.1_KY111254.1         510.00          56.54            8.0 

KY471289.1_KY471287.1         510.00          56.54           15.0 

KY471287.1_KY111253.1         509.00          56.43            8.0 
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KY111251.1_KX957799.1         342.00          56.34           65.0 

KY471287.1_KY111251.1         507.00          56.21            8.0 

KY471287.1_KY009868.1         506.00          56.10           12.0 

KY111253.1_KX957799.1         339.00          55.48           67.0 

KY471287.1_KY111252.1         500.00          55.43            8.0 

KX957799.1_KY009865.1         337.00          55.43            3.0 

KY471289.1_KX957799.1         335.00          55.28           15.0 

KX957799.1_KY009869.1         337.00          55.07            3.0 

KX957799.1_KY009864.1         334.00          54.93            3.0 

KX957799.1_KY009871.1         340.00          54.93            4.0 

KX957799.1_KY009866.1         334.00          54.75            3.0 

KX957799.1_KY009872.1         336.00          54.72            3.0 

KY111254.1_KX957799.1         335.00          54.56           62.0 

KX957799.1_KY009867.1         336.00          54.37            8.0 

KX957799.1_KY009868.1         329.00          54.20            3.0 

KY111252.1_KX957799.1         319.00          53.17           73.0 

KY111250.1_KX957799.1         339.00          52.80           65.0 

KX957799.1_KY009873.1         338.00          52.24            7.0 

KY471287.1_KX957800.1         467.00          51.77           13.0 

KX957800.1_KX957799.1         299.00          49.75            2.0 

KY471288.1_KX957799.1         307.00          45.35           63.0 

KX957801.1_KX957799.1         299.00          45.10           20.0 

KX957803.1_KX957799.1         305.00          44.66           11.0 

KY111249.1_KX957799.1         307.00          44.62           75.0 

KY471286.1_KX957799.1         298.00          44.54            2.0 

KX957799.1_KY009870.1         321.00          44.46            9.0 

KX957804.1_KX957799.1         298.00          43.76            7.0 

KX957805.1_KX957799.1         299.00          43.59            7.0 

KX957802.1_KX957799.1         301.00          43.43            1.0 

KY491658.1_KX957799.1         301.00          42.45            4.0 

KX957799.1_KX957798.1         316.00          41.80           11.0 

KY491659.1_KX957799.1         303.00          41.06            4.0 

KY471287.1_KX957799.1         322.00          35.70            9.0 

Least Similarity Score Comparison below 69% Count =172 

Based on above observation and results it reveals, most of the species from same category 

have chances to be in highest similarity, also it is not mean all the same category species 
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have best score of similarity. Finally, there are some different category of species have 

highest score of similarity between each other like Ganoderma sp and Ganoderma 

wiiroense, Trametes elegans and Ganoderma sp, Coriolopsis caperata and Ganoderma 

wiiroense are have similarity score above 90% and Trametes elegans and Ganoderma 

wiiroense, Coriolopsis caperata and Ganoderma sp, Phellinus sp and Phellinus badius, 

Phellinus sp and Fulvifomes fastuosus , Fomitopsis ostreiformis and Ganoderma sp, 

Coriolopsis caperata and Fomitopsis ostreiformis, Fomitopsis ostreiformis and Ganoderma 

wiiroensethese are have similarity score between 80%-89%.  

 Sequence alignment is one of the great sources for characterizing protein or 

nucleotide sequence by implement pairwise alignment algorithm to give more valuable 

information [10][11]. As per this model, this paper contributed the discovery of sequence 

similarity score on various level by implementing global pairwise sequence alignment 

algorithm for all the mentioned 30 mushroom rRNA sequences.  The results given the idea 

to enhance the research for future findings by implementing machine learning algorithm to 

cluster or classify the species automatically based on the similarity score. 

 

Table 7.  Overall Comparison Scores  

Level of Similarity 

Process 

No. of Similarity Count Total No. of comparison 

Highest 43 435 

Better 73 

Medium 147 

Least 172 

 

6.  Conclusion   

The pairwise sequence alignment algorithm accomplished for the benefit to predict the 

highest similarity score of 30 mushrooms (5.8s rRNA) nucleotide sequences.  Finally, 

pairwise sequence alignment algorithm given the solution for multiple sequences of 

mushroom by the way of resulting in different categorical ranges like highest, better, 

medium and least similarity score values. Though many alignment tools are available in the 

online, the proposed method shown the better visualization of result than the blast pairwise 

sequence alignment tool. Like retrieval of raw data with the maximum probability of 

alignment comparison between sequences. This can be convenient to the end user on seeing 

similarity, by applying different position allocation of strings as well as it leads to future 

research enhancement on discovering new insights on this way of sequence alignment. 
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Abstract 

The Medical Imaging has emerged in the diagnosis of various chronic diseases especially for 

cancers in large. In current scenario, people affected by the lung cancer have predominantly 

increased. Computed Tomography (CT) scan imaging are widely used in detection of lung nodules 

and cancer. In medical imaging, elimination of noises is a challenging task. In order to overcome this 

challenge, preprocessing is a crucial task to eliminate the noises in medical imaging. In this paper, 

image pre-processing techniques like noise filters such as Mean, Median, and Wiener are applied on 

CT scan images of lung cancer, to segment the image for further analysis of cancer detection. The 

performances of the different filters applied on CT images were evaluated using image quality 

assessment metrics such as Mean-Squared Error (MSE) and Peak Signal-to-Noise Ratio (PSNR). The 

experimental study finds the Median filter is more effective in compare to other filters in removing 

noises present in CT imaging of Lung cancer by having low MSE values and high PSNR values. 

 

Keywords: CT Images, Lung Cancer, Noise Filters, MSE, PSNR 

 

1.Introduction 

 

 Globally, Lung cancer is one of the top leading causes of death. It is also identified as a major 

healthcare problem in India [1]. Adenocarcinoma is the most prevalent histological type of lung 

cancer in developed countries, while squamous cell carcinoma has been the next most common type 

of cancer [2]. The screening tool used for randomized controlled trials in earlier stages of lung cancer 

screening using chest radiography has failed to show reduced lung cancer mortality rate, computed 

tomography (CT) is a sensitive test for detecting small lung nodules [3].The analysis of CT scan of 

lung images through various techniques in medical image processing techniques is gaining 

momentum in recent years [4]. 

Image noise is an inevitable fluctuation occurred while capturing an image through different 

sources and there is a possibility of misalignment with the sensors that will create image noise. 

Certain kind of image noise exists in the selected images. The images which are transmitted over 

channels are corrupted with impulse noise due to noisy channels. This impulse noise will be having 

large positive and negative spikes [24]. 

 Salt and pepper noise is an impulse type of noise. This type of noise is an intensity spikes occur 

during data transmission. In an 8- bit image, the typical value for pepper noise is 0 and for salt noise it 

is 255. These noises are caused in images due to sensors [22]. Gaussian noise is evenly distributed 

over signal such that each pixel in the noisy image will be the sum of the true pixel value and a 

random Gaussian distributed noise value. Here the noise is independent of intensity of pixel value at 

each point and the white Gaussian noise is a special noise, in which the values are identically 

distributed and statistically independent [22]. 

 The major task in image processing is image de-noising for the analysis of images. Here image 

restoration is to remove the noise from the selected image, in such a way that the originality to be 

maintained. In spatial domain of applications, the filters are categorized as linear and nonlinear filters 

[10], used to remove certain types of noise. The linear filters remove noise by applying the mask on 

the original image, that represents a low-pass filter or smoothing operation. These filters also tend to 

blur the sharp edges, destroy the lines and other fine details of the image. Linear Filters do not 
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preserve the details of the image. The other form is non- linear filter is a filter that preserve the details 

of the image [22]. The uses of image processing are being applied on images for enhancing the 

contrast, to detect edges, to quantify intensity, and the application of   mathematical operations [17]. 

 Median filters are applied for certain types of random noise, such that it provides excellent noise-

reduction capabilities, with less blurring than linear smoothing filters of similar size. Median filters 

are more effective in the presence of both unipolar and bipolar impulse noises [10]. The Wiener filter 

is the MSE-optimal stationary linear filter mainly used for images degraded by additive noise and 

blurring. The Wiener filter is mainly applied to attenuate high-frequency components to reduce noise 

in the empty regions that results in blurring [13]. 

  

2. Related Work 

 

In the image pre-processing, median filter is used on grayscale image of CT scan images. Adding 

certain type of noises on CT Images at the time of image acquisition process sometime will lead to 

false detection of nodules. There is a possibility that noise may be detected as cancer nodules. 

Therefore, noises to be removed in detecting cancer accurately. Median filter removes salt and pepper 

noise from the CT images. After median filter, the gaussian filter is implemented so that it smoothest 

the image and removes speckle noise from image [5]. 

The common noises in medical image are Salt and Pepper, Speckle, Gaussian and Poisson. In this 

paper, the MRI medical images are compared with gray scale and RGB. The performances of various 

filters indicate that the median filter performs better for removing salt-and-pepper noise and Poisson 

Noise for images in gray scale, and Weiner filter performs better for removing Speckle and Gaussian 

Noise and Gaussian filter for the Blurred Noise [23]. 

Blurring can be performed locally, as in the Gaussian smoothing model or in anisotropic filtering 

by calculating the dissimilarities of an image. The concept of neighborhood filter is to calculate pixel 

weights, depending on their color’s similarity, were the Median Filter and Weiner filter be used [6]. 

The different types of filters were analyzed and experimented with the CT images. Based on the 

performance’s metrics, wiener filter is selected for using the lung CT image preprocessing [7]. In [8], 

the median filter is implemented to remove unnecessary noises and enhance the images. For 

sharpening of nodule contours, Laplacian filter was used such that nodules on lung region were able 

to be detected more accurately. 

 The preprocessing stages of medical images, a performance of median, adaptive median and mean 

filters was compared, and it is evident that the adaptive median filter has accurate characteristics than 

the mean and median filters [9]. 

The linear spatial filter is applied for creating the mask image and resulting value be a linear 

combination of brightness in a local neighborhood of the pixel in the input image. The log filter mask 

is better for detection of tumor than other filter mask which is based on the entropy value [14]. 

The paper investigates the qualitative and quantitative effects of the Gaussian function with 

convolution of an image. Here, the methodology of segmentation using Gaussian blurring was 

evaluated. Therefore, to know the effects of a filtering technique it is fundamental to choose the right 

technique to filter the image properly [11]. 

Image quality and accuracy are used for the improvement of images depending on the 

enhancement stage, where low pre-processing techniques is used based on Gabor filter within 

Gaussian rules and its being followed by the segmentation. In this research, the main detected features 

for accurate images comparison are pixels percentage and mask-labeling [16]. 

      In initial step of preprocessing stage, the median filter is used to restore the image by minimizing 

the effects of the degradations during acquisition. The various preprocessing and segmentation 

techniques of lung nodules are discussed. Here, the median filter simply replaces each pixel value 
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with the median value of its neighbors including itself and in turn the pixel values which are very 

different from their neighbors will be eliminated [19]. 

 

Filtering techniques is being used as a tool for noise removal in this paper. Here, the performance 

of five filters - Median Filter, Adaptive Median Filter, Mean Filter, Gaussian Filter and Adaptive were 

compared. Wiener filter is used for de-noising from Gaussian noise, Salt & Pepper noise, Poisson 

noise and Speckle noise.[18]. 

 

In the proposed system, the first step to remove noise content and improve the image quality with 

median filter, the optimal thresholding is used for the lung extraction which results into binary image. 

Then the different morphological operations including opening, closing, edge detection, hole filling 

are to be applied to remove any other irrelevant information present in the lungs [20]. For the 

preprocessing of image, Median filter and Gaussian filter have been implemented instead of Gabor 

filter. After preprocessing the processed image is segmented using watershed segmentation. This 

gives the image with cancer nodules marked [21]. 

In this paper, the different filtering techniques are applied for removing noises in color image. The 

experimentation shows that the median filter technique ensures noise free and quality of the image 

[25]. 

 

3. Methodology- Elimination of Noise 

 

The steps involved in the elimination of noise in CT scan images of lung cancer by applying 

different filters in the image pre-processing is shown in Figure.1 

 

 

 

 

 

 

 

 

 

 

 

 

 

                         

   

   

Figure 1. Methodology to Eliminate Noise using Filters 
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3.1 Input CT Image  

The acquisition of images is the initial step of pre-processing. For this research work, twenty-

five CT images of patients affected by lung cancer was collected from the hospital. The collected 

images were in the jpeg format. To proceed further with preprocessing, the images were converted to 

gray level images of 8 bit. Now these images are ready to apply the preprocessing techniques.  

                      

3.2 Applying Noise  

 

       Most of the noises identified in the medical imaging may be due some of the factors such as 

lightning, sensor problem, radiation, variation in temperature and other environmental issues. 

Normally these noises be as random variables by Probability Density Function (PDF). Some of them 

are Gaussian noise, Rayleigh noise, Erlang noise, Exponential noise, Uniform noise and Impulse 

noise. In this research work, Impulse (salt-and-pepper) noise and Gaussian noises were applied the CT 

images. 

3.2.1 Impulse(salt-and-pepper) Noise 

 This noise is a bipolar impulse noise as the values of salt-and-pepper are randomly distributed over 

the image. This type of noise mainly occurred due to sharp and sudden changes of image signal. Here 

the noisy pixels can take only the maximum and the minimum values in the dynamic range. The noise 

impulse may be positive or negative. It is noted, the typical value for pepper noise is 0 and for salt 

noise it is 255 for an 8-bit image and the PDF representation is given in equation (1) [10] 

𝑃(𝑧) = [

𝑃𝑎 𝑓𝑜𝑟𝑧=𝑎

𝑃𝑏 𝑓𝑜𝑟𝑧=𝑏

𝑃0 𝑂𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒
]                                   (1) 

3.2.2 Gaussian Noise 

The Gaussian noise occurred mainly due to circuit and sensor noises. This noise is widely used in 

most of the image processing applications. This noise be traceable in both spatial and frequency 

domain. In Gaussian noise, each pixel in the noisy image is the sum of the true pixel value and a 

random Gaussian distributed noise value i.e. Evenly distributed. It depicts that at each point the noise 

is independent of intensity of pixel and its PDF is given as in the equation (2) [10]. 

𝑃(𝑧) =
1

√2𝜋𝜎
𝑒−(𝑧−𝑧)2

∕ 2𝜎2                     (2) 

3.3 Applying Filtering Techniques 

 

  The task of the filtering techniques is to restore the images in spite of noises. The spatial 

filters are more effective when only the additive random noise is present. In this work, the image 

preprocessing filtering techniques such as Mean, Median and Wiener were      applied on CT images 

in order to eliminate the noises. 

 

3.3.1 Mean Filter 

 Mean filter is a simplest method for smoothing images by reducing the amount of intensity 

variation between neighboring pixels to reduce the noise in the image. This filter considers a set of 

coordinates (x, y) in which size of m x n is chosen and average value is computed of the corrupted 

image and is given as in the equation (3)[10]. 

 

𝑓(𝑥, 𝑦) =
1

𝑚𝑛
∑ 𝑔(𝑠, 𝑡)(𝑠,𝑡)∈𝑆𝑥𝑦

                               (3) 
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3.3.2 Median Filter  

 The Median filter are spatial filter based on the ordering value of the pixel. This filter replaces 

the value of a pixels by the median value of the gray level of the image with the neighborhood of 

that pixel. Here, original value of the pixel is included in the computation of the median as shown 

in the equation (4). Median filters provide excellent noise reduction capabilities, with less blurring 

than linear smoothing filters in the presence of both bipolar and unipolar impulse noises [10]. 

 

𝑓 ̂(𝑥, 𝑦) = 𝑚𝑒𝑑𝑖𝑎𝑛 (𝑠, 𝑡) ∈ 𝑆𝑥𝑦 {𝑔(𝑠, 𝑡)}                     (4) 

 
3.3.3 Wiener Filter  

 The Wiener filter will consider both degradation function and noise statistical characteristics 

for restoration is a linear for images that are degraded by additive noise and blurring. Here, filter 

requires the assumption that only noise processes with zero mean will be considered and in turn it 

attenuates high-frequency components to reduce noise in the empty regions which results in 

blurring. The equation (5) would be further be derived to obtain the outcome [10]. 

 

�̂�(𝑢, 𝑣) = [
𝐻∗(𝑢,𝑣)𝑆𝑓−(𝑢,𝑣)

𝑠𝑓(𝑢,𝑣)|𝐻(𝑢,𝑣)|2+𝑆𝜂(𝑢1𝜈)
] 𝐺(𝑢, 𝑣)                      (5) 

 

3.4 Image Quality Metrics 

 

Image quality can degrade due to distortions occurred during image acquisition and 

processing. Some of the possible distortions are noise, blurring and artifacts. Image quality metrics 

provide an objective measure of image quality. The performance of the filters applied on CT 

images of lung cancer in the elimination of noise is evaluated through the image quality metrics 

such as Mean-Squared Error and Peak-to-Signal Ratio. 

 

    3.4.1 Mean-Squared Error 
      The Mean-squared Error is one of the image quality metrics to measures the average squared 

difference between actual and reference pixel values. MSE is calculated based on the original 

image with a noise approximation of that image as given in equation (6) [12]. 

  

 MSE is defined as                                 

   

            (6) 

 

3.4.2 Peak-to-Signal Noise Ratio 

 The Peak-to-Signal Noise Ratio is also an image quality metrics and being calculated based 

on the ratio between the maximum power of a signal and the power of corrupted noise as given in 

the equation (7) and it is expressed in dB [12]. 

      

     PSNR is defined as 

                    (7)
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4. Results and Discussion 

 

The experimentation has been done with the CT images of lung cancer collected from hospital 

with a set of twenty-five lung cancer images in the digitized images are stored in the JPEG format. 

The preprocessing steps are applied on the converted gray scale images.   

 The noises such as Impulse(salt-and-pepper) and Gaussian were applied on CT images of 

lung cancer. The sample output obtained after applying the noises on CT images are shown in 

Table 1. 

 

Table 1. After Applying Noise on Sample CT Images 

 

Sample CT 

Image ID 

Original 

Image  

Output 

Image 

Applying 

Salt and 

Pepper 

Noise 

Output 

Image 

Applying 

Gaussian 

Noise 

 

Img_108 
   

 

 

 The next step of applying various filtering techniques on the CT images was performed. The 

sample output obtained after applying the different filtering techniques such as Mean, Median and 

Wiener on the CT images are shown in Table 2. 

 

Table 2. After Applying Filters on Sample CT Images 

 

Sampl

e 

Image

s ID 

Origin

al 

Image 

Applying 

 Mean  

Filter 

Applyin

g  

Median 

Filter 

Applying 

Wiener  

Filter 

Img_1

08 
    

Img_2

02 
    

Img_3

05 
    

Img_4

06 
    

Img_5

02 
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    After Applying the different filters, the quality of the filtered images is evaluated by calculating 

the PSNR and MSE values. The MSE values calculated for various filter applied on sample CT 

images are shown in Table 3. 

 

Table 3. MSE values calculated for Sample CT Images 

 

Sample 

Images 

ID 

Mean 

Filter 

Median 

Filter 

Wiener 

Filter 

Img_108 17.56 2.43 96.67 

Img_202 33.69 2.44 95.95 

Img_305 13.31 2.51 99.22 

Img_406 21.01 2.20 89.53 

Img_502 15.88 2.22 89.78 

Img_105 19.67 2.12 85.90 

Img_206 32.68 2.34 94.95 

Img_308 20.11 2.19 87.23 

Img_405 26.35 2.50 86.77 

Img_503 19.56 2.48 95.54 

 

 The PSNR value calculated for various filter applied on sample CT images are shown in 

Table 4. 

 

Table 4. PSNR values calculated for Sample CT Images 

 

Sample 

Images 

ID 

Mean 

Filter 

Median 

Filter 

Wiener 

Filter 

Img_108 20.865 25.957 17.463 

Img_202 19.345 22.567 15.123 

Img_305 21.652 23.032 16.971 

Img_406 22.834 24.984 14.777 

Img_502 21.738 25.878 16.967 

Img_105 20.928 22.899 15.368 

Img_206 22.798 25.008 17.669 

Img_308 20.986 22.861 18.233 

Img_405 22.672 26.069 17.748 

Img_503 20.352 24.678 15.678 
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 The results obtained by calculating the MSE value for various filter applied on sample CT 

images is shown in Figure 2 and it is noted that the Median filter has the low MSE values. 

 

 

Figure 2. MSE values for the Sample CT Images 

 

 The results obtained by calculating the PSNR value for various filter applied on sample CT 

images is shown in Figure 3 and it is noted that the Median filter has the high PSNR values. 

 

 

Figure 3. PSNR values for the Sample CT Images 
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  For Better quality of images, the value of image quality metrics PSNR value be high and the 

MSE value should be low. Based on the result obtained for CT images of lung cancer, it's noted that 

the median filter has high PSNR and low MSE values. So Median filter is better filter to reduce noise 

compared to other filters. 

5. Conclusion 

 

This paper implemented various filters such as Mean, Median and Wiener on CT images of 

lung cancer. The performance of these filter was analyzed based on the image quality metrics such as 

Peak-to-Signal Noise Ratio (PSNR) and Mean-Squared Error (MSE). Based on the results obtained 

for image quality metrics, it is noted that the Median filter is effective in compare to other filters in 

eliminating the noise by having high PSNR and low MSE values. This work is implemented using 

MATLAB 14a. 
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Abstract 

Security has become an important part of an organization's information system. Network 

Intrusion Detection Systems (NIDS) are critical detection systems used as a countermeasure to protect 

data integrity and system availability from attacks, intruders. Detecting computer network intrusion 

attacks has become a difficult problem in solving network security. Traditional method error classification 

is a common problem with machine learning intrusion detection. Improvements in machine learning 

models are hampered by a lack of insight into the reasons behind this misclassification. This proposed 

three-dimensional virtualization framework using a Deep Q-Learning Neural Network (DQLNN) to 

analyze the malicious node, attacker path and traffic conjunction. This method categorizes the traffic 

based on network parameters such as traffic shaping, bandwidth, total rate, and rate bound. In this 

process, during the data transmission to verify the network path and request the user to identify the 

attackers. To introduce a Monte Carlo method to provide random samples to reduce the prediction time 

delay. The Markov chain model to identify traffic and probability transition states on the network. In this 

chain, the model constructs the traffic state tree to predict the higher traffic state and attacker states. This 

model proposed Xgboost classification to predict the traffic path and classify the attackers. After the 

attacker classified to construct the 3D visual representation to reflect the various attack and traffic. To use 

a benchmark intrusion detection dataset, which is KDDCup'99 and the accuracy of the classifiers was 

estimated using the k-fold cross-validation method. In this overall system performance to provide more 

security and server network detection compared to the existing method. 

 

Introduction 

Many intrusion detection systems use classification algorithms specific to network traffic 

classified as normal or abnormal. For large amounts of data, these unique classification models produce 

high accuracy but cannot create levels of reduced false alarms. However, it can apply dimensionality 

reduction to effectively turn data into an optimal set of attributes without losing information. Multi-class 

modeling technique is then utilized for accurate classification of the diverse network attacks.Intrusion 

detection monitors events in a computer system/network and analyzes them for signs of attacks. They 

violate computer security policies, acceptable utility policies, and even standard security practices. 
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Hackers can access computers from the Internet, while authorized computer users misuse them or gain 

additional privileges. 

Intrusion Detection Systems (IDS) are software applications that monitor your computer 

network's malicious behavior and policy violations and report on your management station. Recent 

studies discover an average of 20-40 new vulnerabilities in commonly used network and computer 

products each month. These widespread vulnerabilities in today's volatile computing/network 

environment amplification or increasing software. Therefore, this dangerous environment paves the way 

for an ever-evolving field of intrusion detection and prevention.Cyberspace is the equivalent of an anti-

theft alarm, and intrusion detection systems complement the problematic firewall. Only host activity 

resides on a particular computer or server called a host-based IDS (HIDS) host and is a check host. 

Therefore, intruders use HIDS to monitor system files, saved configuration files and creations, changes, 

and file deletions in the system. HIDS can detect local events as well as attacks that NIDS did not detect. 

In the misuse detection or signature-based intrusion detection system, the known attacks' 

signatures or patterns are placed in the database. They are matched with the signatures of traffic entering 

the network. So, in case of an attack, the signature is used to detect it accurately. Regrettably, newly 

formed attacks with modified signatures are allowed to go undetected within the system and are classified 

as negative. In general, a large number of false-negative is more associated with signature-based IDS. It is 

also referred to as knowledge-based IDS. The anomaly detection or statistical anomaly-based IDS gathers 

statistical summaries by watching the traffic, which is normal, and a performance baseline is developed. It 

is compared to the baseline to monitor network activity regularly and detect intrusions. It is a statistic or 

behavioral pattern used to detect attacks that allow for low false-negative rates. User pattern model 

development is used for normal and abnormal activity. Therefore, an alarm is generated when the user or 

program detects any changes from normal operation. Unfortunately, most alarms are benign and false 

alarms have consequences.  

Anomaly intrusion detections are not sensitive to the order of incidence of events. So, they will 

probably miss intrusions that are indicated by sequential interrelationships among events. Moreover, 

fixing the threshold value of deviation is challenging. The very low threshold setting results in false 

positives and high-value results in false negatives. 

Related work 

T. Yu and X. Wang [1] novel intrusion detection methods have been proposed based on the 

network topology. It can ensure that IDs go through a simple random walker-based network topology and 

subsequent validation. Based on its ability to detect malicious intrusion behavior in wireless networks and 

its improved convolutional neural network (ICNN) H. Yang and F. Wang [2] proposed to improve and 

improve the security of wireless network intrusion detection methods. First, the network service data 

characteristics are preprocessed, then network intrusion service data is modeled by ICNN.S. Otoumet al. 

[3]proposed Adaptive Monitoring and Cluster Hybrid IDS (ASCH-IDS): Previously adaptive machines 

are based on IDS learning.H. Sedjelmaci et al.[4] offer efficient and lightweight intrusion detection 

system (ELIDV) to provide an efficient and lightweight intrusion detection mechanism for vehicle 
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networks. Its purpose is to protect the network from three types of attacks: Denial of Service (DoS) 

Attack, Integrity attack, False Alarm. 

J. Zuniga-Mejia et al.[5] Describe hyper plane consideration of the system, can recognize the 

polar routing attacks. The Z-plane is considered a naturally created 2D feature. Network attack detection 

is independent of the number of indicators and does not require further dimensional reduction.As an 

important part of network security systems, intrusion detection models have become a hot issue in 

cyberspace security. S. Chundonget al. [6] designs integrated anomalies and distributed intrusion 

detection models for spatial information networks that support intrusion detection methods that 

automatically update remotely.L. Yang et al.[7] proposed CDBN (Conditional Deep Belief Network), is 

based on an intrusion detection mechanism to identify an attack's characteristics and perform wireless 

network intrusion detection in real time. A hybrid sampling network intrusion detection (HSNID) 

algorithm that combines deep networks has been proposed. K. Jiang et al. [8] and Z. Wang et al.[9] 

discussedone-sided selection (OSS) to reduce most classes of noise samples and samples by Synthetic 

Minority Over-sampling Technique (SMOTE). It uses a kernel-based extreme learning machine (KELM) 

to replace the BP algorithm DBN to improve supervised learning capabilities in these situations. 

A. G. Tartakovskyet al. [10] the volume sequence system is used to change the cause of network 

traffic, such as service queue rejection, worm-based attacks, port scans, human-to-human attacks, and 

early detection of such attacks.Y. Zhang et al. [11] proposes an intrusion detection model based on an 

improved genetic algorithm (GA) and a deep belief network (DBN). They are typically designed to make 

confirmatory attacks based on specific signatures or detect anomalous events. M. D. Mauro et al. [12] and 

W. Wang et al. [13] introduce deterministic, rule-based methods often fail to distinguish a particular (rare) 

network state from a real network attack (such as peak network traffic in such a particular situation).Static 

sensor nodes cooperate with intrusion detection provided by authorized intruders. H. Yang et al. [14] 

proposed (named IDEI) consists of a mobile detection vehicle target tracking (DVTT) algorithm and an 

asleep scheduling strategy for static nodes. The PP network layer sub-layer connects to the nodes of the 

RBM. The backpropagation algorithm is used to control the weight of the Boltzmann machine better. Y. 

Zhang et al. [15] introduce a new network infiltration detection model, called the Deep Network, and 

integrates the Lennet-5 and LSDM neural network structures, which are enhanced by space and time in 

the learning flow. 

H. He et al. [16] discussedMultimodal sequential intrusion detection methods and hierarchical 

progressive multimodal Deep autoencoder (MDAE) supported networks and special LSTM technology 

structures have been proposed. A. Yang et al. [17] proposed LM-BPmethod forintrusion detection system 

in the neural network model of hypertension and is provided as an infiltration detection stream under the 

LM-BP algorithm.Y. Zhang et al.[18] proposedIDS algorithm reduces the number of wasted elements for 

network learning and accelerates network integration.S. Jiang et al [19] proposed Parallel Cross 

Convolutional Neural Network (PCCN) network structure is a four-level enhanced version to meet 

network intrusion detection's real-time requirements for current large data calculations. H. Huang et al. 

[20] offers Sequential Backward Selection (SBS) Algorithm Applied to reduce the data dimension in the 

original stream data's feature space to reduce computational overhead. Point charge models approve 
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intruders Description Traditionally, unflawed patterns can act on virtual repulsive forces from sensors to 

hide them away from detection. 

Implementation of the proposed method  

The Deep Q-learning neural network to initialize the system traffic state-transition value. In the 

sensor network that has been assigned to a specific user request, network from to complete the task, to 

check the content configuration module. This proposed network attack and malicious user’s identification 

using a Deep Q-Learning Neural Network (DQLNN). The algorithm describes the entire service assigned 

to each network traffic and attacker in the network environment. The ability of neural networks to 

approximate the Q value used in deep Q-learning. Given the input and output obtained, the Q value is all 

possible operations. 

 

 

 

 

 

 

 

 

 

Figure 1 proposed IDS analysis block diagram 

To construct the three-dimensional network view to identify the IDS attacker and traffic path. 

First, extract the specific network features (traffic shaping, bandwidth, total rate, and rate bound) using an 

information gain. The feature sample values are trained to network to evaluate the traffic state and 

transition value. After the process, the Markova chain model analysis the traffic tree (idle and stronger).  

 

 

Feature selection using information gain 

Feature selection methods are primarily used to select a subset of features from the original 

dataset. The only information is to measure the amount of predictive bit information around the class, if 

available in the presence of features and the corresponding class distribution. The information gain (IG) Y 

of the class attribute of the specified attribute X reduces the uncertainty of the value y after observing the 

X value. 
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𝐺 = 𝑌|𝑋   (1) 

The entropy value(𝐻) is taken to estimate the uncertainty value of subset features Y, where X and 

Y are random features from the dataset (𝑦1 … . 𝑦𝑙and𝑥1 … . 𝑥𝑙). 

𝐻(𝑌) = 𝑍 = ∑ 𝑃(𝑦𝑖)𝑙𝑜𝑔2(𝑃(𝑦𝑖))𝑘
𝑖=1     (2) 

Where 𝑃(𝑦𝑖) is the prior probabilities for all values of Y.The uncertainty about the value of Y 

after observing values of X is given by the conditional entropy of Y given X 

𝐻(𝑌|𝑋) − ∑ 𝑃(𝑥𝑖) ∑ 𝑃(𝑦𝑖|𝑥𝑗)𝑙𝑜𝑔2(𝑃(𝑦𝑖|𝑥𝑖))𝑘
𝑖=1

𝑛
𝑗=1      (3) 

If the relative level Y attributes this scale, the attribute x is considered to be higher than the 

attribute Z if𝐺(𝑌 | 𝑋)  > 𝐺(𝑌 | 𝑍). It allows selecting key attributes based on the information gain 

calculated by ranking each attribute class's relevance. 

Deep Q learning for IDS analysis 

It produces a Q-table used by others to find the best action to take agent traffic and attacker states. 

The training function is approximated as a neural network with such parameters 𝜃 to estimate the Q value 

𝑄(𝑠, 𝑎, 𝜃) ≈ 𝑄∗(𝑠, 𝑎)(where (s and a) -state-transition value function). In this learning method, to train 

the network using a Monte Carlo method. In this technique for randomly sampling a probability 

distribution.Many problem domains describe or estimate the probability distribution as relatively 

straightforward, but calculating the desired quantity is intractable. It is a technique used to understand the 

impact of risk and uncertainty in prediction and forecasting models. 

 

Figure 2 structure of deep Q-learning 

𝑄(𝑆𝑡, 𝐴𝑡)𝑄(𝑆𝑡, 𝐴𝑡) + 𝛼 [𝑅𝑡+1 + 𝛾 max
𝑎

𝑄(𝑆𝑡+1, 𝑎) − 𝑄(𝑆𝑡 , 𝐴𝑡)]  ---- (4) 

The user in-memory stores the past traffic value and parameters. The maximum output of the Q-

network determines this next process. Here, the loss function is the mean square error of the predicted Q 

value and the target Q value. 
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Start function 𝑄(𝑠, 𝑎) for each s and a 

 To initialize the state value s 

 For j, each sample n still convergence  

   The n samples transition a get the action value 𝑠 .′ usingMonte Carlo. 

  If 𝑠′ is terminal  

   Target = R(s, a,𝑠′) +𝛾 max
𝑎

𝑄𝑘(𝑠′, 𝑎′) 

   𝜃𝑗+1 ← 𝜃𝑘 − 𝛼∇𝜃𝔼
𝑠′~𝑃(𝑠′

|𝑠, 𝑎)
[(𝑄𝜃(𝑠, 𝑎) − 𝑡𝑎𝑟𝑔𝑒𝑡(𝑠′))2]|𝜃=𝜃𝑘

 ----- (5) 

   S𝑠′ 

  End if 

 End for 

End  

To use gamma (𝛾) is set that the value of future returns between 0 and 1 in the model is lower 

than the discount rate for immediate return. 

 

Markov chain traffic tree 

Our model will be useful in using fault trees to identify the cause of failures, repair rates and 

analyze cloud computing performance metrics. Occurrence is based on failure probability, failure rate and 

unusable reason. The occurrence of an event on this node is represented by logic 1. Otherwise, the node 

has a logical value of 0 and the calculation set to the probability of n steps is used to evaluate the 

probability (𝑝𝑖𝑗(n)) of positive steps.  

𝑝𝑖𝑗(𝑛) = 𝑝𝑖𝑗            ---- (6) 

𝑝𝑖𝑗(𝑛) = Pr (𝑋𝑛+𝑚 = 𝑘)|(𝑋𝑛 = 𝑖)                      ---- (7) 

To compute the transition probability for each chain  

𝑝𝑖𝑗(n) = Pr (𝑋𝑚 = 𝑘)|(𝑋𝑚−1 = 𝑖)         ---- (8) 

Following equation 7 and 8 represent a transition probability if the state𝑛 ≥ 1, and 0 state-transition 

probability fault tree, 

𝑝𝑖𝑗(0) = {0, 1}   ---- (9) 

 

 Fault Tree 

Traffic/ malicious 

node  
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Figure 3 Markov chain tree formation flow 

In this probability, the network traffic state is changed based on time. The 𝑛𝑡ℎ state 𝑋𝑛 = 𝑖 and 

the next state probability j following equation. 

𝑋𝑛 + 1 = 𝑗   ---- (10) 

In this Markov chainmodel, to predict the network traffic and malicious node taken a long 

iteration. To reduce the random selection and long-run prediction shorten using anXGboost classification. 

This method approximates the posterior distribution of sampling interest parameters in probability space 

to identify the user's corresponding policy value randomly. The network traffic and attacker are 

constructed to a three-dimensional view to categorize.  

Result and discussion 

This section presents the simulated experimented results of this work.  The number of records 

taken for the testing and training phase, along with the training and testing time for both KDDCUP 99 

datasets. It needs IDS network traffic and security strategies to achieve satisfaction and the benefits of 

exploiting the wireless sensor network. 

Table 1 -simulation parameter 

Parameter value Value 

Data set name KDD CUP 99 

Total number of data  1500 

Training data 1000 

Testing data 500 

 

The runtime environment is set up with table 1 following parameters. The proposed method to 

evaluate the performance comparison shows the following. The result analysis of the proposed Deep Q-

Learning Neural Network (DQNN) method is compared to SVM, Random Forest and Decision Tree. In 

this proposed method, fake new analysis to evaluate (train/test) different ratio datasets there are 80/20, 

75/25 and 70/30 (A, B and C). 
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Table 2 -attack detection accuracy 

Datasets Random Forest Decision Tree SVM DQNN 

A 0.85 0.87 0.87 0.91 

B 0.82 0.87 0.85 0.91 

C 0.80 0.83 0.84 0.90 

It is noteworthy that IDS can identify different scenarios from A, B, and C, which shows that the 

specific robustness of a malicious node is perfect for detecting a malicious node. Table 2 present the 

proposed and existing random forest, decision tree and SVM methods. It proved our proposed DQNN 

model is a 0.91% higher attack classification rate compared to other methods. 

Table 3-analysis of false classification 

Datasets Random Forest Decision Tree SVM DQNN 

A 0.15 0.15 0.13 0.8 

B 0.18 0.17 0.13 0.11 

C 0.21 0.19 0.14 0.11 

Table 4 -Recall analysis for different test sets 

Datasets Random Forest Decision Tree SVM DQNN 

A 0.78 0.93 0.92 0.93 

B 0.59 0.89 0.9 0.92 

C 0.35 0.96 0.92 0.93 

 

The overall performance of the different ratio data set classification rate, recall and accuracy 

results are present in Tables 3 and 4. In this comparison of the existing random forest, decision tree and 

SVM methods are compared to the proposed DQLNN method. The comparison results prove the 

proposed DQLNN method has higher performance, 0.8% low of false analysis and 0.93% of recall 

analysis for A test set. 
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Figure 4 Analysis of Time Complexity 

Comparing the proposed DQNN and existing method decision tree, SVM and the random forest 

is present in figure 4. In this analysis, the result shows the proposed DQNN method has 10.5sec of low 

classification time for 100 iterations compared to another method. 

Conclusion 

Security in network communication is a big issue. Intrusion detection systems attempt to 

determine an intruder's security attack by investigating processes on the network and observing multiple 

data records. This proposed model categorizes the IDS attacker and traffic states using a three-

dimensional visual framework.  The Markov model analysis the traffic and attacker idle states to identify 

the intrusion node. The Q-learning network using an xgboost classification to classify the malicious node 

and attacker path in wireless networks. Finally, the three-dimensional representation for categorizing the 

various traffic node and malicious nodes. Our proposed DQLNN method has proven0.91% higher attack 

detection rate with 10.5sec classification time compared to another existing method. 
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Abstract 
 

The Indian Institutes of Technology (IITs) are the premier autonomous public technical 

 and research universities located across India, created to be Centres of Excellence for 

training, research and development in science, engineering and technology in India. Every 

IITs being centres of Excellence with predefined goals objectives, each one has its own 

exclusive achievements to boast of. Part of every successful IIT is its well developed 

library and its very supportive website to assist academics in their training and research 

endeavour. The Homepages of the websites being the firsthand view of the quality of the 

website, it is imperative that the Homepage contain a capsule view of the entire website. 

The study evaluates the content of the Homepages of select library websites of IITs 

analysing  both qualitative and quantitative aspects using a checklist prepared on the basis 

of previous studies performed. The study compares the content and usability of the 

various Homepages of the top 10 IIT libraries as ranked by NIRF. A web survey is 

conducted using a checklist prepared with 60 questions grouped under 9 criteria based on 

qualitative and quantitative content features offered by IIT library websites in India. The 

data collected is tabularized and total score per Homepage derived to identify the best 

among the 10. Most homepages have ignored some important basic components needed 

in a website homepage. The homepages have not exploited the use of Web 2.0 tools. A 

platform for co-ordination and development of every website is the need of the hour to 

devise well developed websites to meet the objectives of the institution and the needs and 

expectations of its users. 

 



Keywords: Library Websites, IITs, Homepages, content analysis, NIRF ranking, 

Accessibility, Navigation, Currency, User interface, Web 2.0 tools 

 

Introduction 

The fast flourishing World Wide Web has facilitated even libraries to adopt their own 

exclusive websites to float its resources and services for access to its users providing easy 

access with no barrier of time or distance. It is imminent that the users get what they look 

for in the websites of libraries. Library web-portals not only provide access to the 

institution’s resources but also lists useful external links to useful resources. Library 

websites are a mirror of the actual library and the Homepage the Entrance or front room 

of the Website. The Homepage of a website defines the quality of the website. It presents 

a capsular view of the entire website. The qualitative and quantitative aspects of the 

Homepage presents an image of the whole website. In previous content analysis studies, 

the quality of the Homepage has been a defining factor of the quality of the whole 

website. The website represents the library across the globe, Analysis of the contents of 

the Homepage gives a brief idea to the quality of the website itself.  The presence of 

quality web content and links to all resources make the library website more informative 

and serve the purpose of the wider audience. Hence, there is a need for analysis of web 

contents of library websites from time to time to provide updated information to the users 

(Sahoo & Panda, 2019). The IITs were created with an objective to train scientists and 

engineers, with the aim of developing a skilled workforce for the economic and social 

development of the country. IITs being chief institutes of technical, higher education as 

well as research in India, users expect the web contents also to be advanced in qualitative 

and quantitative content. IITs have frequently updated dynamically created websites with 

well set design and layout and provide access to valuable e-resources for technical 

education and research purpose. There should be a standard guideline for library website 

development, which may be prepared by the IITs by following the rules of W3C and in 

consultation with the web developers and librarians. Evaluation is a worthy judgement of 

its utility with several of the component elements of a website that facilitates browsing, 

navigation, and searching and locating of the desired information. (Margam 

Madhusudhan, 2012) 



The evaluation of the content of Homepages of select IITs is attempted here through a 

web survey of the contents using a checklist based on previous analysis studies. Every 

homepage is different in content and design.  

Content Analysis 

Content analysis is defined as "the systematic reading of a body of texts, images, and 

symbolic matter, not necessarily from an author's or user's perspective" (Krippendorff, 

2004). 

Content analysis is distinguished from other kinds of social science research in that it 

does not require the collection of data from people. Like documentary research, content 

analysis is the study of recorded information, or information which has been recorded in 

texts, media, or physical items.  

 

Indian Institute of Technology (IIT) 

The Indian Institutes of Technology (IITs) are the premier autonomous public technical 

and research universities located across India, created to be Centres of Excellence for 

training, research and development in science, engineering and technology in India.  They 

are governed by the Institutes of Technology Act, 1961, which has declared them 

as Institutes of National Importance and lays down their powers, duties, 

and framework for governance. The Institutes of Technology Act, 1961 lists twenty-three 

institutes. Each IIT is autonomous, linked to the others through a common council (IIT 

Council), which oversees their administration. The Minister of Education is the ex 

officio Chairperson of the IIT Council. 

 

Table 1 

Top 10 IITs ranked by NIRF in 2020 

S. 

No. 
Name of IIT Location 

NIRF 2020 

Ranking 

Central Library  

website address 

1 IIT, Madras Tamil Nadu 1 https://cenlib.iitm.ac.in/ 

2 IIT, Delhi New Delhi 2 https://library.iitd.ac.in/ 



3 IIT, Bombay Maharashtra 3 https://www.library.iitb.ac.in/ 

4 IIT, Kanpur Uttar Pradesh 4 http://pkklib.iitk.ac.in/ 

5 IIT, Kharagpur West Bengal 5 https://library.iitkgp.ac.in/ 

6 IIT, Roorkee Uttarakhand 6 http://mgcl.iitr.ac.in/ 

7 IIT, Guwahati Assam 7 https://www.iitg.ac.in/lib/ 

8 IIT, Hyderabad Telangana 8 https://library.iiit.ac.in/ 

9 IIT, Indore Madhya Pradesh 10 http://library.iiti.ac.in/ 

10 IIT, Varanasi Uttar Pradesh 11 https://www.iitbhu.ac.in/cf/lib 

 

A library website provides a library with a website to offer its services and to tell its 

story to its community. Library websites can offer: 

• Interaction with the library catalog. An Online Public Access Catalog (OPAC) 

provides the ability log into a library account to renew or request items. 

• Gateway to electronic resources. Libraries may organize the various periodical 

indexes, electronic reference collections, and other databases they subscribe to. 

Resources may be organized alphabetically, by subject and by media. 

• Library tutorials. Interactive tutorials can help users choose and use electronic 

resources, how to renew a book, and other library functions. 

• Virtual reference. Virtual reference allows remote patrons to connect with library staff 

and have their questions answered, including via email and texting. 

• Library blogs. Blogs can announce new resources or services at the library and to give 

patrons another venue to communicate with staff and provide feedback. 

 

 

 

Need for the study 

IITs are prestigious centres of technology and research providing the best in Technical 

education with hundreds of the best passing out every year . They have well advanced 

libraries to support the academics and faculty for best quality education. Users look to the 



library for their information seeking and library websites  play  a very important role. Due 

to the ease of use and availability even out of the library working hours and breaking the 

barrier of distance users prefer to look to the websites. IITs being the best ranked 

institutions have some of the best libraries and supporting websites. 10 of the 2020 NIRF 

top ranked IITs are selected here for the study.  

 

Review of related literature 

 
Content analyses of library websites have been conducted by many over the years. Most 

of them are related to academic libraries.  

Rupesh Kumar and Rekha (2020) in their study observed that IIT websites fare very 

poorly in terms of visibility. This means that IIT websites have very limited number of 

external links even though the number of web pages indexed by Google is considerably 

high. 

Sahoo and Panda (2019) in their Survey of 18 IIT library websites in India found that all 

the 18 IIT library websites do not fulfill all the criteria developed for the study, where 3 

IIT library websites scored less than 50 items out of 100-items checklist. Two features, 

namely, “Library Website accessible in both English and Hindi language” and “Library 

organizational chart” was not found on any IIT library websites. The study included all 

IITs in India that had a separate library website. 

 

Gulnaz and Fatima ( 2017) in their evaluation of the two highest ranked IITs in India, IIT 

Madras and IIT Bombay  the first and second rank according to the MHRD, National 

Institutional Ranking Framework (NIRF) 2017, using e-survey method, observed that the 

library portals of the two highest ranked IITs have all features to achieve the needs of 

their users and are very informative and attractive. 

 

Panday (2016) in his study of Library websites of seven selected IITs observed that each 

of the library websites different from each other even in quantitative features with some 

not having even the basic information. 

Asharam Pal (2016) observed that the Indian Institute of Technology (IIT) library have 

embraced the Internet fairly recently, and therefore are still struggling to overcome 



Internet related challenges such as the construction and development of IIT library 

websites, subscription to online resources (journals, database, e-books etc.), the 

implementation of OPAC (On-Line Public Access Catalogue). 

Manjunath Lamani (2015) in their analysis of Homepages of Library websites of 27 

universities of South India by floating questionnaires among students, researchers and 

faculty observed that very few universities have standard library websites and that the 

majority of the universities did not have a separate library website but one within the 

institutional website.  

Margam Madhusudhan (2012) analysed the content features of 12 select IITs using a 

mixed method approach combining both qualitative and quantitative analysis. The 

qualitative part of the checklist had 11 features pertaining to homepage while the 

quantitative part of checklist had 90 dichotomous questions relating to content features. 

Meaningful rating was given for each feature and ranking was done based on the features.  

It was observed that the websites are not exploiting the full potential of web/ library 2.0 

features.  

Vijayakumar, Kannappanavar and Mamata Mestri (2009) analysed the library websites of 

seven IITs of that time. They observed that the library portals of all the IITs were 

different from each other. Some hard shortcomings compared to the others. They differed 

even in the basic requirements in a library website. 

 
 

Objectives of the study  
 

1. To evaluate the contents of the homepage of library websites of the top 10 IITs. 

2. To compare the features available in the Homepages of the different library 

websites of IITs. 

3. To assess the design, reliability, accuracy and currency and user friendliness of the 

homepages. 

4. To determine the best Homepage by identifying the various features provided and 

the ease of use. 

5. To suggest measures for improvement of library portal 

 

Scope and Limitations of the study 



The Present study is entitled “Content Analysis of Homepages of Library Websites of the 

top 10 IITs in India”. The study is limited to the evaluation of contents of the Library 

Website homepages of 10 top ranked IITs in India, as ranked by NIRF in 2020. 

 

Methodology 
 

The present study is limited to library websites of the NIRF ranked top 10 IITs in India. A 

checklist is prepared with 60 questions grouped under 9 criteria on the basis of the 

structure and features of the homepages at the time of study and the literature of previous 

similar evaluative studies on the subject. The evaluation criteria is based on qualitative 

and quantitative content features offered by IIT library websites in India. The data 

collected is tabularized and total score per Homepage derived to identify the best among 

the 10. 

 

Criteria for evaluating content of Homepages of IIT library websites: 
 

The checklist is prepared on the basis of nine criteria for evaluation of library websites 

such as: 

1. Accessibility  

2. Navigation simplicity 

3. Design, Readability & Structure 

4.  Links to resources & Services 

5. Authority, Accuracy & Currency 

6. General information; 

7. User support interface 

8. Web 2.0 tools & two way interaction 

9. Search and retrieval interface. 

 

Data Analysis and Interpretation 
 

Table 2 

Accessibility of Websites 

 

Table 1 - Accessibility of Websites 
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Browser Compatibility √ √ √ √ √ √ √ √ √ √ 

Homepage link is not 

more than 3 clicks from 

the Institutional website 
√ √ √ √ √ √ √ √ √ √ 

Library website is 

accessible in English 

only 
√ √ √ √ √ √ √ √ √ √ 

Library website is 

accessible in English and 

native language 
X X X X X X X X X X 

Link to the homepage in 

every other page of 

website 
√ √ √ √ √ √ √ √ √ √ 

Speedy loading of 

homepage √ √ √ √ √ √ √ √ √ √ 

Total Score (out of 6) 5 5 5 5 5 5 5 5 5 5 

 

 

Table 2 shows the Accessibility of Websites. All the selected websites are compatible 

with all generally used browsers and the Homepages are less than 3 clicks away from the 

Institutional website. All websites are accessible in English only and none have the native 

language or any other language. Being websites of IITs and high end in technology, the 

websites load easily and fast. All websites thus acquire a score of 5 (83%). 

 

Table 3 

 

Navigation simplicity 

 

Table 2 - Navigation simplicity 
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Homepage link on 

Library name or Library 

Logo 
√ √ √ X X √ X X √ √ 

Link to Parent Institution 

website in Library 

Homepage 
√ √ √ √ X √ X √ √ √ 

Use of Graphics √ √ √ √ √ √ √ √ √ √ 



Virtual Tour X X X X √ X X X X X 

Total Score (out of 4) 3 3 3 2 2 3 1 2 3 3 

 

 

Table 3 shows the simplicity of the Navigational features. 6 out of the 10 IITs (60%) have 

the Homepage link on the Library Name and Logo. IIT Kanpur, Kharagpur, Guwahati 

and Hyderabad did not have the feature. 8 of the 10 (80%) IITs have the link to the Parent 

Institution website in the Library Homepage. The Kharagpur and Guwahati Homepages 

did not have this feature.  All Homepages have made good use of graphics that did not 

affect access speed. Only IIT Kharagpur Homepage had a Virtual Tour in the Library 

Homepage. IIT Madras, Delhi, Bombay, Roorkee, Indore and Varanasi acquired total 

score of 3 (75%) while Kanpur and Kharagpur acquired 2 (50%). Guwahati acquired only 

a score of 1 (25%). 

 

Table 4 

Design, Structure, layout 
 

Table 3 - Design, Structure, layout 
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Vision friendly colour & 

graphics √ √ √ √ √ √ √ √ √ √ 

Easily accessible layout √ √ √ √ √ √ √ √ √ √ 

Simple design √ √ √ √ √ √ √ √ √ √ 

Total Score (out of 3) 3 3 3 3 3 3 3 3 3 3 

 

Tables 4 deals with the Design, Structure and layout criteria and all 10 IIT websites have 

Vision friendly colour and graphics, and Easily accessible layout. All Homepages acquire 

the full score of 3 (100%). 

Table 5 

Links to Resources and services 



 

Table 4 - Links to Resources and services 
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Links to other IIT websites X X X √ X √ X X X X 

Link to Web OPAC √ √ √ √ √ √ √ √ √ √ 

Links to e-databases √ √ √ √ √ √ √ √ √ √ 

Links to Institutional Repository √ √ √ √ √ √ √ √ √ √ 

Links to Open Access Resources √ √ √ √ √ √ √ √ √ √ 

Links to e-books and e-journals √ √ √ √ √ √ √ √ √ √ 

About Membership √ √ √ √ √ √ X X √ √ 

Email alerts X X X √ X √ X X X √ 

Previous Question Papers X √ X X √ X X X X X 

Interlibrary loan √ √ √ √ X √ X X √ X 

Total Score (out of 10) 7 8 7 9 7 9 5 5 6 7 
 

The study implies that almost all IITs lack co-operation among themselves. This is due to  

the fact that only two of the ten IIT websites show links to other IITs in their websites. 

Every IIT selected for the study has Links to WebOPAC, e-databases, Institutional 

Repositiry, Open Access Resources, e-books & e-journals. All except IIT Guwahati and 

Hyderabad show details about Membership. Only Kanpur, Roorkee and Varanasi have e-

mail alerts. IIT Kanpur and Roorkee fare well with 9 scores (90%) followed by Delhi 

with 8 (80%) scores and Madras, Bombay, Kharagpur and Varanasi with 7 (70%) scores 

each out of 10 in providing Links to resources and services in the Library Homepage. 

 

Table 6 

Authority, Currency, Readability 

 

Table 5 - Authority, Currency, Readability 
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Independent domain name of the 

library √ √ √ √ √ √ √ √ √ √ 

Webmaster details X √ X √ √ X X X √ X 

Copyright information √ √ X X X √ √ √ X √ 

Date of last update of website X X X X X X √ X X X 

Easily readable characters and 

layout √ √ √ √ √ √ √ √ √ √ 

Disclaimer X √ X X X X X X X X 

Total Score (Out of 6) 3 5 2 3 3 3 4 3 3 3 
 

 

Table 6 shows the qualitative aspects of Authority, Currency and Reliability of the 

websites. All the selected Libraries have independent domain names of the library.  Only 

4 of ten Homepages have Webmaster details; IIT Delhi, Kanpur, Kharagpur and 

Hyderabad. Six of the ten have Copyright information. Only IIT Guwahati  proved the 

last date of update, none other shows details of currency. App Homepages have easily 

readable characters and layout. Only IIT Delhi provide the Disclaimer feature. IIT Delhi 

tops the list with 5 scores (83%) followed by Guwahati with 4 scores (67%) and 6 IITs 

with 3 scores (50%). 

 

Table 7 

General Information 

 

Table 6 - General Information 
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Library name with Institute Logo √ √ √ √ √ √ √ √ √ √ 

About the Library √ √ √ X √ √ X √ √ √ 

Vision & Mission Statement X X X X X X X X X X 

Library rules X √ X √ √ √ √ √ √ √ 

Working hours √ √ √ √ √ √ √ √ √ √ 

Library sections √ √ √ √ X X √ X X √ 

Library news & Recent updates √ √ √ √ √ √ √ √ √ √ 



Library Team  X √ √ √ √ √ √ X √ √ 

Library Floor plan & Layout √ √ √ √ √ √ X X X X 

Library location or Site map X √ √ X X X X X X X 

Useful links √ √ √ √ √ √ √ √ √ √ 

Contact Us √ √ √ √ X √ √ √ √ √ 

Total Score (out of 12) 8 11 10 9 8 9 8 7 8 9 
 

 

Table 7 depicts the General Information content in the Homepages of IIT websites. All 

the Homepages have the Library name and logo. IIT Kanpur and Guwahati do not have 

the ‘About the Library’ in the Homepage. Surprisingly  none of the Homepages have the 

Vision or Mission statement in it. IIT Madras and Bombay do not have the ‘Library rules’ 

in the Homepage. All ten Homepages mention the ‘Working hours’. IIT Kharagpur, 

Roorkee, Hyderabad and Indore do not mention the ‘Library sections’. All IIT library 

websites mention ‘Library news & Latest updates’ in the homepage. IIT Madras and 

Hyderabad do not mention the ‘Library Team’ in the Library website homepage. IIT 

Guwahati, Hyderabad, Indore and Varanasi do not mention ‘Library floor plan & Layout 

in the Library website homepage. Only IIT Delhi and Bombay provide ‘Library location 

of Site map’ in the website homepage. All website homepages of the library provide 

‘Useful links’. IIT Kharagpur library website does not provide the ;Contact us’ field in 

the library website homepage. IIT Delhi tops the list with 11 scores (92%) followed by 

Bombay with 10 scores (83%) and IIT Kanpur, Roorkee and Varanasi with 9 (75%) 

scores. 

 

Table 8 

User Support interface 

 
 

Table 7 - User support interface 
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Ask A Librarian √ √ X √ X √ X X √ √ 

FAQ X X √ √ X √ X √ X √ 



Library User guide / Handbook X √ X X √ √ X X √ X 

Book Recommendation form √ √ √ √ X √ X √ √ √ 

Downloads section X √ √ √ √ √ √ X √ √ 

Bulletin Board X √ X X X X X X X X 

New Arrivals X √ √ √ √ √ √ √ √ √ 

Online Feedback X X X X X √ √ √ X √ 

Gallery √ √ X X √ X X X √ √ 

Academic Research Tools √ √ √ √ √ X X X √ √ 

Total Score (out of 10) 4 8 5 6 5 7 3 4 7 8 
 

Table 8 depicting the User Support interface features show that 4 website homepages; IIT 

Bombay, Kharagpur, Guwahati and Hyderabad do not have the ‘Ask a Librarian’ section. 

5 of the 10, Madras, Delhi, Kharagpur, Guwahati and Hyderabad do not have the FAQ 

section in the library homepage. Only 4 website homepages have the Library User guide / 

Handbook provided in the homepage. The homepages of IIT Kharagpur and Guwahati do 

not provided the ‘Book Recommendation form’ section. IIT Madras and Hyderabad do 

not have the Downloads section in the Library website homepage.  None of the 

homepages provided the Bulletin section except IIT Delhi. All except the IIT Madras 

homepage provides the ‘New Arrivals’ in the library website homepage. Only Roorkee, 

Guwahati, Hyderabad and Varanasi have the Online Feedback facility in the website 

homepage. IIT Bombay, Kanpur, Roorkee, Guwahati and Hyderabad do not have the 

‘Gallery’ section in the Library website homepage. Only three of the ten do not provide 

‘Academic Research Tools’; IIT Roorkee, Guwahati and Hyderabad do not provide this 

feature in the library homepage. The homepages of IIT Delhi and Varanasi tops the score 

with 8 (80%), followed by Roorkee and Indore with 7 (70%) and Kanpur with 6 (60%) 

scores. 

 

Table 9 

 

Web 2.0 tools 
 

Table 8 - Web 2.0 tools 
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Facebook X √ √ X X X X X X X 

Twitter X √ √ X X X X X X X 

Youtube X √ √ X X X X X X X 

Blog X X X X X X X X X X 

RSS X X √ X √ X √ X X X 

Total Score (out of 5) 0 3 4 0 1 0 1 0 0 0 
 

Table 9 shows how poorly the IIT library websites fare in the Web 2.0 tools features. 

Only Delhi and Bombay have Facebook, Twitter and Youtube in the website homepage. 

None of the websites have Blogs. Only IIT Bombay, Kharagpur and Guwahati have RSS 

feeds in the homepage. IIT Bombay has four Web 2.0 tools (80%) followed by Delhi with 

3 (60%) and Kharagpur with 1 tool (20%) each. 

 

Tale 10 

Search & Retrieval interface 

 

Table 9 - Search & Retrieval interface 
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Site search X √ √ √ √ X X X √ √ 

Single Window search X X X X X X √ X X X 

Google custom search X X √ X X X X X X X 

Other search engine search X X X X X X X X X X 

Total Score (out of 4) 0 1 2 1 1 0 1 0 1 1 
 

Table 10 provides the observation of Search & Retrieval interface feature in the IIT 

library website homepages. Most websites limit the feature to just Site search facility. IIT 

Madras, Roorkee, Guwahati and Hyderabad do notprovide this facility. Only IIT 

Guwahati have the Single window search option and only IIT Bombay provides the 



Google custom search feature. None of the website homepages feature ‘Other search 

engine search’ option. IIT Bombay scores 2 (50%) followed by Delhi, Kanpur, 

Kharagpur, Guwahati, Indore and Varanasi with 1 score (25%) each. 

 

Table 11 

Total score acquired by the IIT Library Homepages 
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1 Accessibility 6 5 5 5 5 5 5 5 5 5 5 
2 Navigation simplicity 4 3 3 3 2 2 3 1 2 3 3 
3 Design, Readability & 

Structure 
3 3 3 3 3 3 3 3 3 3 3 

4 Links to resources & 

Services 
8 8 7 9 7 9 5 5 6 7 7 

5 Authority, Accuracy 

& Currency 
6 3 5 2 3 3 3 4 3 3 3 

6 General information 12 8 11 10 9 8 9 8 7 8 9 
7 User support interface 10 4 8 5 6 5 7 3 4 7 8 
8 Web 2.0 tools & two 

way interaction 
5 0 3 4 0 1 0 1 0 0 0 

9 Search and retrieval 

interface 
4 0 1 2 1 1 0 1 0 1 1 

 Total  60 33 47 41 38 35 39 31 29 36 39 
 

 

Criteria-wise, IIT Delhi tops the scores with 47 out of 60 (78%) followed by Bombay 

with 41 (68%) and Roorkee and Varanasi with 39 (65%) each. IIT Hyderabad library 

website homepage ranks the least among the 10. 

 

Table 12 

Criteria-wise ranking of IIT Library Website Homepages 

 

IIT Libraries 
Criteria-wise website 

homepage scores 

Criteria-wise 

Homepage ranking 

IIT Delhi 47 1 

IIT Bombay 41 2 



IIT Roorkee 39 3 

IIT Varanasi 39 3 

IIT Kanpur 38 4 

IIT Indore 36 5 

IIT Kharagpur 35 6 

IIT Madras 33 7 

IIT Guwahati 31 8 

IIT Hyderabad 29 9 

 

 

Recommendations 
 

In the light of the above observations of the study it is recommended that; 

1. A common point of co-ordination may be devised in order to create uniformity in 

the contents of websites and homepages. 

2. The library authority may be given the responsibility to study websites in order. 

The important features to be found in a website may not be ignored when building 

the website. 

3. More importance may be given to implement Web 2.0 tools that most users look 

to as a common platform for communication. 

4. Features of currency may be made compulsory in websites. 

5. Vision and mission may be made part of every homepage. 

 

 

Conclusion 
 

IITs being centres of Excellence with predefined goals objectives, each one has its own 

exclusive achievements to boast of. Part of every successful IIT is its well developed 

library and its very supportive website to assist academics in their training and research 

endeavour. It is observed that the websites and the homepages of every IIT Library is 

different from each other. A platform for co-ordination and development of every website 

is the need of the hour to devise  well developed websites to meet the objectives of the 

institution and the needs and expectations of its users. Most homepages have ignored 

some important basic information. The homepages have not exploited the use of Web 2.0 

tools. Web 2.0 tools have become part of every website and therefore commonly looked 

to by website users. Web 2.0 tools need to be exploited to full potential.  Several studies 



have been conducted on the evaluation of Content of Library websites of IITs with no 

intention to discredit them but these studies pave the way for improvement and 

development of websites and homepages.  
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Book  or any reading material, is always revered 
not only for its intellectual content but also for 
the new directions  about life and the pleasure it 
offers while reading. The technology has grown 
exponentially and has become an inevitable 
aspect of life, influencing the reading habit, 
place, materials and there by the mode of 
offering Bibliotherapy also. Bibliotherapy is a 
term which refers to the Art and Science of 
using books and other reading materials to heal 
the individuals with psychological problems like 
depression, anxiety, frustration, stress, negative 
behavior, hoarding disorders etc. The 
technology based Bibliotherapy or the online 
bibliotherapy is known by various terms like E 
Bibliotherapy, Webotherapy, and Online 
Therapy etc. Though the terms differ, the 
concept is the same and it means 
using/directing the web resources or Online 
Reading materials for healing the patients with 
psychological disorders. The online social media 
has a huge impact on the youngsters in this age 
so it can be used as medium to offer E-
Bibliotherapy. Among the different kinds, 
Developmental Bibliotherapy is the one which is 
focused in any Academic Environment for 
enhancing the mental capacities of the students. 

Keywords: Bibliotherapy, E-Bibliotherapy, 
Webotherapy, E-Reading materials, Academic 
Environment.

            ……………………………………………………………………………………………………………………......... 
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I. INTRODUCTION 

 
Bibliotherapy is a Greek term inwhich “Biblio” means Book and “Therapy” means 
Treatment/Healing. The treatment or healing process given by trained experts for the psychological 
well being of the respondents, with the help of Books or any Reading material is called as 
Bibliotherapy. The term is synonymous to many other terms like reading therapy, Literatherapy, 
book therapy. Recent online versions have brought in the new terms like Webotherapy, Online 
therapy, Internet-therapy. Media-therapy. It‟s a potential form of psychotherapy rendered through 
recommended reading. 

E Bibliotherapy is an advanced version of Bibliotherapy utilizing the technology for directing the 
reading materials to the clients through Email, discussion forums, messaging and other virtual 
modes. E-Bibliotherapy/Webotherapy is found to be more helpful as it reaches the individual 
confidentially and they can get the materials at the comfort of staying at their own place. The 
materials for reading are also available in plenty in web compared to printed sources. The web 
resources are cost free and much more beneficial, due its variety, than Bibliotherapy. 

History  
Bibliotherapy has strong historical background in the perspectives of Library Science and medicinal 
Science. The healing aspect of the books was stressed by Aristotle as “It aroused the emotions within 
the reader which did, in effect, heal (Cited by Cardenas, (1980).  

In Thebes, a library held the sign, “A healing place for the soul” said by Afolayan (1992) 

A Description about Library goes as “The Medicine Chest of the Soul” pointed by Salup and 
Salup(1981,p.3).William Shakespeare also supported the idea by saying “Come, and take choice of all 
my library and so beguile thy sorrow”(Cardenas,1980, p.4) 

The father of American Psychiatry, Benjamin Rush, emphasized the need for the Libraries at 
Hospitals by saying that “for the Amusement and instructions for the patients in a hospital, a small 
library should by all means compose a part of the furniture” (Rush,1811, p.192). 

All the religions have their own holy book with sacred scriptures, in which the words and its 
chanting are said to heal the soul and empower it with goodness. This serves as proof that the words 
do have the power to enhance the life with positive energy. 

Brain research states that during the process of Reading, the brain is stimulated using the same 
circuits which is activated as in reality, Nuerologically, the brain is active while reading and becomes 
a part of the circumstance being read said by Sautter(2010) Bibliotherapy is highly recognized to 
have a healing effect by all the European countries. Especially during the World war, the 
bibliotherapy was recommended for the war survivors to psychologically heal from the trauma. The 
works of Joseph Gold, a Bibliotherapist,is much valued for its extensive researched writings on how 
to train the Bibliotherapists and properly utilize the available literature. He also developed self-
Assessment tools of Bibliotherapy. 

However the term was officially mentioned by Samuel McChord Crothers, in „The Atlantic’ monthly 
Journal in 1916 in  an article “ A Literary Clinic”. 

DEFINITIONS 

Bibliotherapy 
The Dorland‟s Illustrated Medical Dictionary gave the first formal definition in its eleventh edition 
in1941.The Webster‟s new International Dictionary defined the term which was accepted by 
American Library Association of Hospital Institutional Libraries, a division of ALA. The definition 
says “The use of selected reading materials as therapeutic adjuvant in medicine and psychiatry; also 
guidance in the solutions of personal problems through directed reading” Gove(1961, p.212). 
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Bibliotherapy is a service under a library‟s reading program. The American Hospitals and 
Institutional libraries defines bibliotherapy as guidance in the solution of personal problems through 
directed reading (ALA,2013).Carolyn Shrodes (1950) defines Bibliotherapy as “a process of dynamic 
Interaction between the personality of the reader and literature under the guidance of trained 
helper” 

Bibliotherapy is the use of Reading books, stories and poems creatively to make people feel better, in 
them, about themselves and about others. Bibliotherapy is the is the use of books in counseling to 
support client change (Campbell &Smith, 2003).  

The definition of Online Dictionary of Library and Information Science ODLIS (2011) is “the use of 
books selected on the basis of content in a planned reading program designed to facilitate the 
recovery of patients suffering from mental illness or emotional disturbance”. 

E-Bibliotherapy/Webotherapy 
The term Webotherapy is a combination of two words “Web” and “Therapy” in which web refers to 
the World Wide Web and therapy is derived from “therapia” which means healing.it denotes kind of 
supportive Psychotherapy. It can also be said as the use of selected reading resources for therapeutic 
adjuvants or purposes in the treatment of emotional disorders. Noruzi(2006) says Webotherapy to be 
a communication mode. Web resources like E Books, E-Journalsand media are used to assist in 
establishing a means of communication and in reinforcing the therapeutic climate of treatment 
programs. 

Webotherapy may be described as the use of web resources like E Books, E Journals, E- Magazines, 
Databases and reading of them in the treatment of mental and nervous diseases and disorders. It is 
an alternative to the bibliotherapy self –help treatments.Self help treatment indicate the people 
helping one another(King &Moreggi,1998). The most reliable and readily available source for self 
help material is Internet and especially the Web(Scogin,2003a).Literature has always been accepted 
to have a therapeutic value, the reading is used as an adjunct to psychotherapy(Campbell,1989). 

Calbring and Anderson(2006) view that there is an upsurge in use of the web resources to be 
directed, which are almost free of cost for self help treatment instructions. 

Grohol (2001) clarifies that the webotherapy or e-Bibliotherapy is just not transplanting of the 
bibliotherapy to Online but the Online therapy uses the richness of the language to help bring about 
the changes in client‟s life. Language whether it is written or oral, is the core component of 
communication. Grohol adds that” Online therapy is secure, confidential and private than traditional 
face –to-face therapy, as the changes in the personality takes place in the an anonymous or 
pseudonymous context” 

Kirk(1997) feels that the web resources or educational information which is available in the internet 
or created by the therapist can be shared directly with the client. The clients with hearing issues can 
prefer text sources and visual resources while the clients with vision impairment can opt for Audio 
content (Grohol,2000; Rochlenet al., 2004). An added advantage of online therapy is the availability of 
readily accessible relevant materials which are forwarded to clients. Links to web resources like 
video clips, Documents, PDF formats, Audio files can be sent in plenty but it may be restricted to the 
materials available with the therapists, in case of Bibliotherapy. 

Need of E-Bibliotherapy for the youngsters 
Many kinds of psychological and physical stress are found among the youngsters of this Era due to 
the changes in their physical and emotional set up in the growing phase. The complications 
experienced include 
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 Stress due to cut throat competition 
 Depression due to lack of skills, motivation and Energy 
 Emotional disturbances due to hormonal changes 
 Anxiety to achieve the goals 
 Frustrations and Irritations etc 

 
Other technology based reasons include 

 Electromagnetism hypersensitivity 
 Repititive strain Injury 
 Narcissism 
 Face book Depression 
 Phone Headaches  
 Anxiety and grief  
 Loss or low hearing capacity 
 3D hang overs 
 Video game Injuries   
 Sleep deprivation  
 Social Isolation 
 Mood changes 
 Lagging in their own schedules 
 Obesity  
 Irritation and strain of eyes and muscles  
 Lack of Integrity. 

 
According to Peherrson and Mc Millen (2006b) bibliotherapy and its E-version, renders the following 
benefits which justifies its requirement during the early growing phase of the life 

1. Promotes the empathy towards other‟s life style, culture and lived experiences 
2. Reflects the self worth and self value 
3. Enhances the coping skills 
4. Encourages the expression and discussion of feeling and Ideas. 
5. Stimulates the reading and interest in Literature 
6. Increases the Insight and Integration. 
 

Types of E-Bibliotherapy 
As found in the Bibliotherapy, E Bibliotherapy can be divided into three types depending on the 
purpose for which it‟s undertaken. 

1.Developmental E- Bibliotherapy 

Developmental Bibliotherapy is given to develop the thinking skills of the youth and also help in 
their normal or healthy psychic growth and development. It helps the client to cope with the 
developmental needs. The Therapists can identify the client‟s concerns and interests. Peherrson and 
Mc Millen (2006b)view that “The use of Literature and facilitative process by skilled helpers to assist 
the individuals in dealing Life- transitional issues and normal developmental issues”. 
Developmental Bibliotherapy is also said as Social Bibliotherapy. 

2 Clinical Webotherapy 

The Clinical Webotherapy or Clinical bibliotherapy is prescriptive in nature.  The web therapeutic 
methods are used by doctors and psychiatrists to help the individuals suffering from serious 
emotional and behavioural problems. It is the use of Facilitative process and Literature by skilled 
mental health practitioners for the purpose of helping the individuals to overcome strong emotional 
disorders and with traumatic experiences in life. 
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3 Interactive/Rehabilitation Bibliotherapy 

It is used to make the participants reflect on what they read in the group discussion or dialogue 
journal writing (Anderson &Maccurdy,2000;Morawski&Gilbert, 2000; Hayaki Abdullah,2002). The 
reader becomes involved in the unfolding of the intellectual and emotional process. The reader 
responds with a positive change in the behavior 

The Developmental E-Bibliotherapy is the one to be used for the personal growth and self 
understanding among the young healthy minds. It can be well implemented in the schools by 
teachers and guidance counselors, as they are skilled in counseling techniques. Teachers are 
equipped with strategies to reflect the literature to the student- readers. 

Various kinds of literature like Stories, Novels, Poems, Anecdotes, Autobiographies and Biographies 
are used for empathizing and healing the psychologically affected children where as Motivational 
writings of the Leaders, Achievers and Social reformers are prescribed for triggering the passion and 
motivating the young minds to achieve high Ambitions. 

The stages in the process of E-Bibliotherapy/ Online Therapy 

 Identification –The reader identifies a similar character in the literature with the same 
characteristics, attitudes or issues, in a certain time period. Such Identification happens at some point 
of reading. 

Catharsis or Mirroring – The emotions they get when they identify themselves with a similar 
situation or similar character in the story may be said as the Catharsis. The reader realizes the fact 
that they are not the only beings facing such situations or issues. 

Insight – The reader perceives a wider perspective of the issue which he/she is encountering and 
views the same in a different angle due to which a new insight is born to tackle the situation. Thus 
they help themselves to overcome the issue or face the problem by just receiving a guided reading 
material. 

The Role of Librarian in E-Bibliotherapy 

The Librarians are rich in the knowledge of E-Resources so they must definitely be an integral part in 
offering E-Bibliotherapy. The Librarian must team up with the Trio, Parents, Teachers and 
Administrators to  

1. Motivate or induce the reading Interest among the youngsters by making them understand the 
need and relevance of reading skill throughout their life, which is the basic requirement for offering 
the therapy. 

2. Help in designing an Effective and Efficient Reading Guidance program. 

3. Provide a proper database of the E-Resources, for directing to the readers at every stage of the 
Bibliotherapy process. 

The E-Bibliotherapy Process and its Initiation 

The Kirkless Council and the school of Life carry Bibliotherapy programs in UK for Individuals and 
Families. The Reader‟s response to Literature is noted by Group Discussions on the books read 
during the Bibliotherapy process(The School of Life,2013). 

The Welfare system of Australia began a Bibliotherapy service for the young adults of secondary 
colleges with chronic Illness. Though it resembles the clinical Bibliotherapy, it can also be said as 
Developmental as it uses Books and other reading material to sustain the psychic wellbeing of the 
youngsters(Harvey,2010).  
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In the Beacon Academy, a Bibliotherapy program was initiated. The guidance counselor and the 
Librarian first tried to identify the issues, Challenges and concerns of the high school students of 
their Academy. The collection building was done based on the information gathered on the issues 
and challenges of the children followed by one-to-one Bibliotherapy session for all the students. 

The Adamson University Library has worksheets for readers to fill out and help in reflection of their 
insight, Later the Books and reading materials which math the Insights and reflections are displayed 
in the Bibliotherapy shelves. 

E-Bibliotherapy can be offered through any social media which the students use highly like Face 
Book, Twitter, Instagram, WhatApp and lot many available online. 

The students may be directed to join the group and the E-Reading materials could be forwarded for 
their perusal. The worksheet used in Bibliotherapy may be created digitally and forwarded to the 
students to understand their Insight of Life and based on which the Database for the E-Bibliotherapy 
could be designed. 

Data Collection Worksheets 

Task-1 :- 

Book Title-The Dollar Bahu by Sudha Murthy 

Reader‟s Response 

Describe the two issues which the Protagonists encounters and the related issues faced which it 
reminded you. 

Issue No. one:- 
Low self dignity 

Issue No. two -: 
Depression 

Related issues faced by you 
1 
 

Related Issues faced by you:- 
1 

2 
 

2 

3 
 

3 

 

Such forms can be easily created in Google form and forwarded to get the responses, depending on 
them, the E-Materials could be gathered and forwarded to the students through social media or mail. 

Task 2:- 

Reflections of the story using a questionnaire, to be answered spontaneously 

1. Which character of the story can you relate to yourself? 
Ans:- …………………………………………………………… 
 
2.What are the experiences you have in similar ? 
Ans :- …………………………………………………………….. 
 
3.Think and say any character in real Life similar to the Bahu character 
Ans:- ………………………………………………………………………… 
 
4.How will you deal the situation if you were in the same circumstances 
Ans:-……………………………………………………………………………….. 
 



Vol:1 Issue:5 May 2021       Emperor International Journal of Library and Information Technology Research 

 
 

                              Mayas Publication (www.mayas.info) ISSN: 2582-6972(O)                   Page 19 
 

5.Do find the ending of the story, convincing? or would you suggest a different one? 
Ans:- ……………………………………………………………………………… 

Reflections or the Answers of every reader might differ and the E-Bibliotherapy may be said to have 
high impact if the process is preceded with the sample worksheets as given above. A cloud database 
can be created by compiling the resources. After such Initial work the E-Bibliotherapy process can be 
pursued .The mode of offering could be social media if it‟s for group therapy .For Individual one –to-
one messaging, posting and forwarding can be done. 

II. CONCLUSION 

The Webotherapy or E-Biblotherapy is the need of the hour as the youth are always interested in 
online activities. The “E” version of the Bibliotherapy is a best option to inculcate and regularize the 
reading habit among them. The youth‟s addiction to devices can be utilized for their betterment and 
aligning their thought and actions. The online therapy can inspire and aspire the student‟s for higher 
ambitions and goals. The social media is available in wide range which connects the Bibliotherapy 
team to the individuals and serves as a medium of the process. The sustained reading habit thus 
created, may definitely help the children to become responsible citizens of the future. 
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The improvement of the web and Social Media 
has been so extraordinary in the domain of 
information spread that now library benefits 
that were once offered essentially by visiting the 
Library work region is as of now available from 
inside the four corners of one's own homes. The 
solicitations of libraries and its allies are 
genuinely growing and changing as is moreover 
the web circumstance. The chance at present has 
come where a library can circle its resources and 
organizations even without its own design. 
Library organizations offered by libraries are 
right now open from the Library locales saving 
both time and effort to its customers. This paper 
discusses the utilization of the web and Social 
media in the spread of Library organizations 
through Library locales and how this has made 
information assignment and recuperation direct 
and straightforward. The most notable online 
library organizations are presented here. 

Keywords:: Library organizations, Library 
destinations, Social frameworks organization 
gadgets

            ……………………………………………………………………………………………………………………......... 

I. INTRODUCTION 

 
The event to current advancement and close by it the web and WorldWideWeb has significantly affected 
practically every development on earth. Locales and Social media has changed each circle of life - from 
glancing through consistently news to helping out valuable ones or other appropriate coordinated effort. 
It is a unimaginable stage where material can be made, scattered and shared to a tremendous group in 
less time. It has significantly affected the universe of data and close by it the libraries. The development 
and utilization of new advancement has prepared for shift from the standard strategies for spread of 
library resources and organizations.  
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It has outstandingly updated the dispersal of information with more critical speed. As time pushes ahead 
so does the interest of the customers in like manner change. To fulfill the need of customers more current 
applications and development emerge as time travels by. Library resources and organizations show up at 
the customers through destinations and long reach relational correspondence Medias. Customers can get 
to the library at whatever point from wherever without going to the libraries and with no restrictions as 
to time. The chance has shown up where every customer can get to his library from his own home with 
the snap of a mouse or run of a wireless. Most libraries as of now have their own tip top locales where 
you can find even resources that you can't find in the four corners of the genuine library. In this 
advancing circumstance, a steadily expanding number of libraries in the world over are researching and 
offering new online library organizations, for instance, Web records, "web lists, Web structures, etc to 
satisfy the library and information solicitations of its customers" (Syed,2002). Library destinations accept 
a fundamental part in acquainting the library with the remainder of the world. Library destinations are 
presently named the impression of the library considering the way that through the site you can see what 
you find in the libraries. Most libraries offer a wide extent of organizations through their locales.  
 
Library Services are described as the workplaces gave by a library to the use and dissipating of library 
material like books, journals, hypotheses, papers, etc to meet the customers' need. Electronic library 
organizations infers the organizations gave through explicit website accessible on web which give 
arrange permission to the different databases(Madhusudhan and Nagabhushanam, 2012).  
 
Library Websites outfit permission to library organizations with no impediments as to reality with no 
constraints like opening occasions or long queues. Customers approach the library organizations 24 hours 
of the day, throughout the week, the entire month and throughout the year paying little mind to what 
time it may be.To stay mindful of the premium of the customers and the continually developing 
advancement, more and moreacademic libraries are exploring and offering new online library 
organizations to satisfy its customers. 
 
 

The various services offered by libraries 
Library Services are the workplaces given by a library to the use and assignment of library material like 
books, journals, propositions, papers, etc as fit to the customer.  
 
Some of by and large existing library organizations are:  

 Cataloguing  
 Classification  
 Circulation Service  
 Reference Service  
 Reservation of books  
 Recommendation of library material  
 Current Awareness Service  
 Inter Library Loan Service  
 Photocopying/Printing Service  
 Orientation and Information Sessions  
 Audio Visual Service and Multimedia Section.  

 
With the improvement of the web, regular library organizations has moreover been furious about the 
introduction of different electronic organizations, Library site page, Web OPAC, Bulletin Board Services, 
Ask-a-Librarian organizations, web structures, progressed reference services, online file transport, 
interlibrary credit, online help and information skill tutorials, online current care declarations, email 
based organizations, online reference services, electronic journals (UGC-INFONET mechanized library 
consortium), FAQ, full-text online informational collections, online scattering organization, electronic SDI 
organizations, web based getting, electronic article prepared assistance, virtual reference organizations, 
associations with significant resources, discussion conversations, chartrooms are acclaimed among the 
customers in Academic libraries. 
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WEB BASED LIBRARY SERVICES 
 

Library Webpage 
Dependence on the genuine library alone doesn't satisfy the necessities of information searchers in light 
of restrictions of time. To beat this limit they depend upon the Library site page. Library page is where 
you can find information about the library and access the online resources given by it. It is the section 
through which customers can get to the metadata of the informational collections, e-journals, advanced 
books, library list, etc It gives the major information about the library like library combination, library 
timing, library working hours, summary of purchased in online journals, Feedback, etc offered by a 
library. It also associates the distance hindrance for the customer. It is an impression of the library and 
spreads its organizations and workplaces to the educational neighborhood the world. A grounded library 
site page has its organizations like the library grouping, library hours, library rules, CAS/SDI/reference 
organizations, newbooks, reservation office, restoration office, the latest issues of journals, late issues of 
journals, a summary of purchased in online journals, etc  
 

 
 

Figure 1 : Library website of St. Xavier’s College, Thumba, Thiruvanathapuram, Kerala 
 

Web OPAC 
Web OPAC is the Web based Online Public Access Catalog to which the customers are offered 
permission to look by interfacing with the URL of Web OPAC at whatever point from wherever in the 
world. Customers can get to bibliographic nuances of the library collection. It also gives information in 
regards to the circumstance with books whether in rack, given, lost, etc The information is at the 
fingertips of the customer from wherever any time. 
 

Electronic Journals, books and theses and Dissertations 
Obvious journals are by and by open in electronic setup for customers to get to it from wherever. Paid 
journals are open for induction to those customers given permission by the executive. There are moreover 
free journals worked with by library consortia for permission to associations or by customers themselves. 
Associations with these are worked with in the library pages. Some are full substance while some contain 
just bibliographicinformation and dynamic. Electronic journals are more dependable than print journals 
as these are persistently.  
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Figure 2 : Electronic resources @ the Library Blog of M V Muthiah Government Arts College for 
Women, Dindigul 

 

Online Databases 
A couple of libraries offer induction to an enormous combination of online informational indexes both 
full substance and basically bibliographic data. Various libraries purchase in to them for straightforward 
access and use of current information like Science Direct, Springer Verlag, EBSCO Databases, Emerald 
Full Text, Nature Journal, etc, and bibliographic informational collections like SciFinder Scholar, ISI Web 
of Science 
 

E-mail 
Email is proper for the libraries for various purposes like, electronic report transport organization, 
current care organization, etc 
 

Bulletin Board 
Through the declaration board an overseer has posted messages and articles of fundamental interest, for 
customer response.Messages in the Bulletin sheets may be relied upon to all customers of the notification 
board or just to picked customers or get-togethers. "The declaration board systemis furthermore used as a 
savvy interface to invite thoughts on activities and organizations of a library. It can similarly be used as 
an interface to scatter library organizations" (Lawson, 2018). 
 

Ask-A-Librarian 
Ask-A-Librarian organization is an electronic request and answer organization where through the 
assistance of the Librarian customers forward questions that are shipped off subject specialists who 
respond with proper responses and answers by means of email or web structures. 
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Figure 3 : Ask a Librarian service at the library website of St. Xavier’s College 
 

Web Forms 
These are structures posted on the locales inviting analysis, thoughts, outlines, data grouping, etc 
 

Search Engines 
Web search device is an application that pursuits a get-together of therefore amassed online progressed 
information to recuperate records or information that matches or answers the subject of the customer. 
Web search apparatus is the acclaimed term for an information recuperation (IR) structure. Information 
recuperated may be as text records, real factors that have been removed from text, pictures, or sounds. 
 

Web Based User Orientation 
Library locales are similarly used for User Orientation to adjust the customer about the workplaces at the 
library, using Library OPAC/Web OPAC, space of books, and other library materials. These may be also 
as Virtual Library Toursto the workplaces open in the library. 
 

Weblogs 
Weblogs or web diaries are online diaries uncommonly supportive way to deal with keep revived with 
the latest in events in a part of information, or related resources. A weblog in the library website can list 
new presentations of books and new participations, etc Clients can post their comments accordingly it is 
an amazing instrument to speak with customers. 
 

Social networking Web 2.0 and Web 3.0 tools in web based Library services 
Parts of Social frameworks organization are speedy ending up being unavoidable piece of every library 
and this has been embraced into their destinations for basic and fast collaboration. . Web 2.0 and Web 3.0 
advances license anyone to make and share online information or material. These applications have 
gotten amazingly well known among people of all ages because of its accommodation and ease. There are 
a grouping of Social frameworks organization applications ordinarily found in library destinations like 
Facebook, Twitter, destinations for information correspondence and joint effort, Youtube, Wikipedia for 
Content creation, etc The libraries use these mechanical assemblies to talk with understudies, staff and 
the more broad academic neighborhood.  
 



Vol:1 Issue:5 May 2021       Emperor International Journal of Library and Information Technology Research 

 
 

                              Mayas Publication (www.mayas.info) ISSN: 2582-6972(O)                   Page 27 
 

Facebook (www.facebook.com ) Facebook is the most standard rapidly creating casual correspondence 
site. One can make his own individual record or make a social event account in Facebook to partake. One 
can share texts, sound, accounts and pictures. Messaging is similarly a part found in Facebook. Group can 
discuss their points of view with a like, offer and comment on posts. Libraries use this application for 
coordinated effort with customers, pack discussions, etc and to propel their organizations and 
workplaces.  
 
Twitter (www.twitter.com) Twitter is another amazingly celebrated application used by libraries for 
broadcasting short messages that can be helpful and premium to customers. One can post 140 characters, 
pictures, short video as tweets.  
 
Youtube (site: https://www.youtube.com) YouTube is a free-working with video ongoing destinations 
that allows all people to watch, store and offer video content. Libraries use Youtube for live web ongoing, 
bearing projects, short chronicles, etc  
 
Online diaries : Blogs are used by libraries for subject wise discussions with substance coordinated in 
consecutive solicitation.  
 

 
 

Figure 4 : Library Blog of M V Muthiah Government Arts College for Women, Dindigul 
 

IV. CONCLUSION 
 

The fast spread of web development and web use has made Web-based library benefits an irregular piece 
of every library that searches for faultlessness, yet just one out of each odd library chooses to search for 
this perfection. Many are at this point in its beginning phases in picking particular site for the library. 
There are heaps of choices in the web circumstance for custodians to peruse to suit to the necessities of 
the customer. Decisions pragmatic to the library and all the while helpfully fit to the customer. The 
various advances and gadgets of Web 2.0 and Web 3.0 ought to be fused into different library exercises 
and organizations all the more impressive and successful and offer better organizations. In India, library 
consortia with their inside and out made locales are emerging as a leap forward to information searchers 
with their outstandingly phenomenal organizations. Enlistment in these consortia help libraries with 
giving better information organizations to the customers. Various libraries keep up their own Digital 
Repositories for distant access by customers. These information entryways have made information 
dissipating direct and easy to the library and give basic permission to better information to the customer. 
Be it the standard libraries or the inside and out made present day libraries, a conclusive goal of every 
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library remains as in the past; dispersing of information according to the overall tendency of the 
customer, recollecting the legitimate targets. Customer satisfaction should be set as a need by every 
library. Fitting examination of the open other options and decision of the best is the test by virtue of a 
good accountant. These will assist libraries with accomplishing their piece of information dissipating, as 
needs be fulfilling the institutional goals as well. Appropriately, caretakers need to utilize the web 
advancement nearby to give every customer an unrivaled association with information pursuing 
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Abstract 

The present study aimed at evaluating the information literacy skills and social media literacy 

skills of the post graduate students and M.Phil scholars of Arts and Science Colleges affiliated to 

Mother Teresa Women’s University, Kodaikanal. Out of 10 such colleges, 8 colleges were 

randomly selected. Questionnaires were used to collect data from the randomly drawn sample of 

Post graduate students and M.Phil scholars. In toto, 940 duly filled-in questionnaires were 

considered for the study. RPG’s 10 pillar model was used to evaluate the skills. The model was 

indigenously developed one by the researcher.  The study reveals that : The science students are 

better skilled than non-science students in many of their basic skills in respect social media. The 

science students are better skilled than non-science students in all these skills to create groups in 

social media tools. The science students are better skilled than non-science students in seven 

skills and the non-science students are better skilled than science students in the remaining seven 

skills in respect of creation of contents in social media tools. The science students are better 

skilled than non-science students in four skills required to undertake content management tasks 

as an administrator. Non-science students are better skilled than science students in the 

remaining four skills. The science students are better skilled than non-science students in three 

skills required to be cautious in social media tools.  Non-science students are better skilled than 

science students in the remaining two skills.  

More than half of the respondents are highly capable to use social media tools to communicate 

and interact with friends and to learn online, to share notes with their classmates. One third of the 

mailto:ramasamy1975@gmail.com


respondents are moderately capable of using social media tools to  learn online, for leisure and 

personal socialization, to undertake professional activities, to carry out academic activities, for 

private messaging and updating photos, for collaborative and peer to peer learning, for 

promoting their reading and writing skills and for creating an e-portfolio for future employment. 

It is recommended that : the college libraries may join hands with other departments and conduct 

some kind of orientation or user awareness programme for the students and scholars on the 

various modules of social media literacy. This may enable the students to become an active user, 

careful user, beneficial user and comfortable user in required social media tools.  

Keywords : Social media, social media literacy skills, post graduate students, M Phil scholars, 

Mother Teresa University, RPG’s 10 pillar model 

I INTRODUCTION 

Information is powerful and omnipotent. The power of an individual, the strength of an 

organization and the effectiveness of a government depends on how meticulous they are in 

generating, curating, preserving and utilizing information. The right use of right information at 

right time will yield right results. Information is overflowing in the present digital world. This 

becomes difficult for most of the academic community especially the students and scholars to 

swim across this mighty information tides. The term information iceberg has become popular. 

The process for the search of information has become endless and complicated due to the 

availability terabytes of information in the millions of websites too. Unless otherwise the 

individuals have necessary skills to search and get required information, they may not be able to 

survive in their work arena. Thanks to web 2.0, we all enjoy a bucket full of social media tools 

and social networking sites to enable free flow of personal information and opinions among 

either all or a select group of individuals. We are tempted to go more and more towards social 

media tools thanks to their easy interface, personal features and secured feelings.  Thus, 

information literacy skills and the social media literacy skills have taken a prominent role in 

shaping the netizens of this digital world.   

II SOCIAL MEDIA  



Social media can be defined as the democratization of content and the shift in the role people 

play in the process of reading and disseminating information. Social media is the use of web –

based and mobile technologies to turn communication into interactive dialogue. 

2.1 Social Media Literacy 

Social media literacy is the ability of the individuals to know, understand, enrol, create, 

administer, manage and withdraw from social media platforms and social media networking 

sites.  

Social media literacy is a set of skills required to know, understand and use social media tools by 

the individuals and institutions to engage in the online social system. 

Social media literacy skills are a bundle of competencies required by the individuals to thrive 

upon and derive the maximum benefits of socialization process by adopting online interactive 

tools and websites.   

According to Katlen Tillman (n.d), social media literacy is "having the proficiency to 

communicate appropriately, responsibly, and to evaluate conversations critically within the realm 

of socially-based technologies" (www.medialiteracymac.weebly.com). 

Social media literacy (SML) can be understood as the 

“specific set of technical, cognitive and emotional competencies that are required when using 

social media to search for information, for communication, content creation and for problem-

avoiding and problem-solving, both in both professional and social contexts” 

(http://fcl.eun.org/sml4change/what-is-social-media-literacy).  

III REVIEW OF LITERATURE 

Adithyakumari et al (2014) studied the awareness and use of Social networking sites among the 

student of business Schools & management college libraries in Mysore city. They found that all 

the students are aware of social networking sites and they use these sites to interact with their 

friends. It should be noted that social networking sites can be used as an interactive plat form for 

academic communication and can be a source of information, knowledge and help.  

http://www.medialiteracymac.weebly.com/
http://fcl.eun.org/sml4change/what-is-social-media-literacy


Okereke (2014) studied about the awareness , competencies and use of social media in teaching 

by lectures in higher institutions in south-east of Nigeria and found that the respondents do not 

use social media for teaching and learning process. Facebook is the most used social media 

among the lecturers followed by blogs. Only 25% agree that teaching and learning is made easy 

with social media.  

Manjunatha (2013) revealed that the usage of Social Networking Sites (SNS) among the Indian 

college students has significantly increased and it certainly has far reaching impacts on the 

academic and other activities of the students. The majority of current college students have had 

access to the Internet and computers for a large percentage of their lives. These digital natives 

see these technologies as a logical extension of traditional communication methods, and perceive 

social networking sites as often a much quicker and more convenient way to interact. 

Har Singh and Anil Kumar (2013) in their paper entitled ‘Use of Social Networking Sites 

(SNSs) by the research scholars of Panjab University, Chandigarh: A study’ explored to study 

the activities and purposes for using SNSs by the scholars of Panjab University, Chandigarh. The 

findings of their study shows that majority of the respondents were found to be aware and 

making use of such applications in their research work. Their study also reveals that Facebook is 

the most popular SNSs by all categories of researchers. 

Jahan and Zabed Ahmed (2012) studied perceptions of academic use of social networking sites 

(SNSs) by students of the University of Dhaka, Bangladesh. That study indicates a positive 

attitude towards academic use of SNSs by the students. Although there are some differences in 

terms of students’ opinions on academic applications of SNSs, these differences are largely due 

to the fact that the use of these sites in academic contexts is not well-defined. The higher 

academic institutions need to devise appropriate policies and strategies on how they can utilize 

social networking sites to support education and learning beyond the classroom. 

Kindi and Alhasmi (2012) conducted a study  on the use of Social networking among Shinas 

college of Technology students in Oman. The study found that the major reasons for frequent use 

of SNSs are finding information and sharing news. The study also indicated that lack of 

experience as well as insufficient time and IT skills are effective factors of not using SNSs. 



Finally, the study discovered that Google Groups, Facebook and Yahoo! 360 are the most 

popular SNSs used by SHCT students.  

Yan (2012) explored college students' use of social networking sites for health and wellness 

information. Thirty-eight college students were interviewed. The interview transcripts were 

analyzed using the qualitative content analysis method. Overall, participants were skeptical about 

the quality of information. Based on the results, a model of students' acceptance of social 

networking sites for health and wellness information was proposed and implications for 

designing social platforms to better support health inquiries were discussed Using social 

networking sites for health and wellness information is not a popular behavior among college 

students in this study.  

Shaheen (2011) investigated the use of social networks and political activism by the students of 

three universities of Islamabad and Rawalpindi during the political crises and the emergency 

imposed by the Government of Pakistan on 3 November 2007. The investigation found that the 

use of social networking sites by the students promoted democracy, freedom of expression, and 

greater awareness about their rights during the political crises in Pakistan. 

Haneefa and Sumitha (2011) found that a majority of the students were aware of social 

networking sites and use these sites for friendly communication. Orkut was the most popular and 

used social networking site than Facebook and MySpace. A number of students visited social 

networking sites twice a week and always send scraps and meet new friends. Though the 

students indicated that lack of security and privacy are the main concerns of social networking 

sites, a majority of them used their real names and photos in their profiles. 

Park (2010) studied the use of social networking sites by undergraduates, graduates, and faculty 

members at Yonsei University in Seoul, South Korea. The analysis indicated that the three 

groups of users demonstrated distinct patterns of use of social networking sites. Although the 

undergraduates used the profile service more than the community service, graduates used the 

community service more than the profile service. Most of the faculty members were not active 

users.  

Mikami, Szwedo, Allen, Evans and Hure (2010) examined online communication on social 

networking sites in a longitudinal sample of 92 youths. The study found that youths at age group 



of 13-14 years based on gender, ethnicity and parental income were using social networking sites 

more than at age group of 20-23 years.  

Mahajan (2009) in her paper entitled ‘Use of social networking in a linguistically and culturally 

rich India’ explored the usage, impact and problems related to social networking sites and their 

impact on the social and cultural values of India. She also described the top most social 

networking websites of India along with their bad and good factors. 

Pempek, Yermolayeva and Calvert (2009) studied college students' social networking 

experiences on Facebook. Results of the study revealed that students use Facebook 

approximately 30 minute throughout the day as part of their daily routine. Students 

communicated on Facebook using a one-to-many style, in which they were the creators 

disseminating content to their friends.  

Pfeil, Arjan and Zaphiris (2009) investigated age differences and similarities in the use of the 

social networking site, MySpace. They found that teenagers have larger networks and friends 

compared to older users of MySpace. Majority of teenage users' friends were in their own age 

range, whilst older people's network of friends tends to had a more diverse age distribution.  

Subrahmanyam,  Reich, Waechter and Espinoza (2008) conducted a study to assess the use of 

online and offline social networking sites among the college students of a large urban university 

in Los Angeles. The study revealed that the students often used social networking sites to 

connect and reconnect with their friends and family members. 

Hargittai (2008) found that students gender, race, ethnicity, and parental educational 

background have significant relationships with the adoption of a social networking site.  

Ellison, Steinfield and Lampe (2007) identified relationships between undergraduates use of 

Facebook and three types of social capital. The study revealed that Facebook enhances social 

capital formation more through weak ties than through strong ties and may psychologically help 

students increase their life satisfaction and self-esteem. 

Golder, Wilkinson and Huberman (2007) studied the use of Facebook by US college students. 

The study indicated that the students had incorporated the use of Facebook into their study 

routines, exchanging messages with friends, predominantly from the same college. 



IV OBJECTIVES OF THE STUDY 

To evaluate the social media literacy skills (SMLS) of the PG students and research 

scholars  

• To become a member in social media platforms / sites 

• To create groups in social media platforms / sites 

• To create contents in various social media sites / platforms 

• To manage the content as a member in social media sites/ platforms 

• To manage the content as an administrator in social media sites/platforms 

• To deal with online people in social media sites / platforms 

• To be cautious in social media sites / platforms and  

• To withdraw from the social media sites / platforms 

V Research Design  

It is an evaluative study. It evaluates the social media literacy skills of the students and scholars.   

5.1 Population 

11 colleges affiliated to Mother Teresa Women’s University, Kodaikanal form the population of 

the study.  

5.2 Sampling Colleges 

The following 8 Arts and Science colleges affiliated to Mother Teresa Women’s University, 

Kodaikanal are randomly selected for the study.  

Govt colleges (2) 

1. M V Muthiah Govt. Arts College for Women, Dindigul 

2. Govt. Arts college for Women, Nilakottai. 

Autonomous Colleges (2) 

1. Arulmighu Palaniandavar Arts College for Women, Palani 



2. Jeyaraj Annapackiam College for Women, Periyakulam 

Private Self-financing Colleges (4) 

1. Sri Adi Chunchanagiri Women’s College, Cumbum. 

2. Thiravium Arts and Science College for Women, Periyakulam. 

3. Sakthi College of Arts and Science for Women, Ottanchatram. 

4. Nadar Saraswathi college of Arts and Science, Theni 

5.3 Policy of Exclusion 

The following three colleges are excluded from the purview of the present project work. 

1. Mother Teresa Women’s University College – It has only UG courses as PG courses are 

being handled by the University itself. 

2. Women’s University college of Education – Only Arts and Science Colleges are included 

in the Study. 

3. Out of 5 self-financing colleges, 4 are selected randomly. The left out college is St. 

Antony’s College for Arts and Science for Women, Dindigul.  

 

5.4 College-wise distribution of Questionnaires distributed and received 

 

Table 1 

College-wise distribution of Questionnaires distributed and received 

Name of the College 

No. of 

Questionnaires 

distributed 

No. of 

Questionnaires 

received 

% 

(Response 

Rate) 

Sri Adi Chunchanagiri Women's College 120 86 71.7 

Thiravium College of Arts and Science 

for Women 
45 31 68.9 

Nadar Saraswathi College of Arts and 

Science 
180 174 96.7 

Sakthi College of Arts and Science for 

Women 
180 171 95.0 



Arulmigu Palani Andavar Arts College 

for Women 
120 103 85.8 

Government Arts College for Women, 

Nilakottai 
120 99 82.5 

M V Muthiah Govt Arts College for 

Women, Dindigul 
180 180 100.0 

Jayaraj Annapackiam College, 

Periyakulam 
120 96 80.0 

Total 1065 940 88.3 

 

The researcher had distributed the questionnaires to the colleges depending on the number of PG 

courses and number of students pursuing those courses; number of M.Phil courses and the 

number of scholars pursuing those courses. Table 3.1 shows that he had distributed a maximum 

of 180 questionnaires to three Colleges namely Nadar Saraswathi College of Arts and Science, 

Sakthi College of arts and science for women and M V Muthiah govt Arts College for women as 

the number of courses offered therein are more in numbers and the number of students pursuing 

courses are also more in numbers. 120 questionnaires were distributed to 4 colleges each. 

Thiravium College of Arts and Science for Women has the least number of PG courses and so 

the least number of questionnaires were distributed there.  

The response rate is 100% for M V Muthiah govt Arts College for Women, Dindigul as the 

researcher is serving the college as the librarian. The response rate is 80%+ from 5 colleges, 

70%+ from a college and the least response rate of 68.9% is from Thiravium College.  

5.5 Instrument of Data Collection 

A well-structured questionnaire was designed to collect required data from the randomly selected 

1065 PG students and research scholars. The questions on social media literacy skills were 

prepared by the researcher himself.   

5.5.1 RPG’S 10 Pillars Model For Social Media Literacy (SML) 



 Dr.K.Ramasamy is administering a minor research project of Tamilnadu State Council 

for Higher Education entitled ‘Information Literacy skills and Social Media literacy skills of 

students and research scholars of arts and science colleges’ as the Principal investigator.  

 Mrs.P.Gowri is pursuing her Ph.D on the information literacy skills and social media 

literacy skills of engineering students under the guidance of Dr.P.Padma. 

 We were looking for the existence of tested model for evaluating the information literacy 

skills and social media literacy skills of the respondents. We could get SCONUL 7 pillars model 

for evaluating the information literacy skills among the many IL models existing in the field. But 

we were not able to get any model for evaluating the social media literacy skills of the people. 

So, we thought of deriving an indigenous theoretical model for the same.  

 We have developed a series of 10 sets of skills needed for the people to become social 

media literate. These skills will enable the individuals to be in a better position to work with 

various social media tools available in this modern era.  

• Know 

• Understand 

• Enroll  

• Create – G (Group) 

• Create – C (Content) 

• Manage - M (As a Member) 

• Manage - A  (As an Administrator) 

• Manage – P (Online People)  

• Alert  

• Withdraw   
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RPG’s 10 Pillars  

Figure 1 : RPG’s 10 Pillar model for Social Media Literacy 

5.6 Administration of the Questionnaire 

The researcher has obtained a written formal permission from the Registrar, Mother Teresa 

Women’s University, Kodaikanal to collect required data from the colleges affiliated to the 

University. With his own request letter and University permission letter, he had approached the 

Principals of all the 8 Colleges. After getting due permission from the Principals, the researcher 

had given the questionnaires  

a) To a professor made in-charge for data collection work in few colleges 

b) To the HODs of all the departments for collecting data from their respective departments 

in few colleges and  

c) To the students and scholars directly in a college.  

 

In the first round, the questionnaires were distributed to all the colleges. In the second round, the 

researcher visited the colleges once again for collecting the filled-in questionnaires after getting 

confirmation from the authorities concerned.  

 

5.7 Measuring the magnitude of skills based on WAM Analysis 

 Social Media Literacy Skills 



The following scale is used in WAM Analyses in the present research work (As per the 

judgement of the researcher after the generation of frequency tables for IL and SML Skills) 

Table 2 

WAM – Magnitude of Skills 

IL Skills SML Skills 
Magnitude of Skills 

Range of WAM Range of WAM 

WAM of 4.0 & above WAM of 2.4 & above Highly Skilled or Proficient 

WAM of 3.0 to 3.99 WAM of 2.30 to 2.39 Moderately Skilled or Proficient 

WAM of less than 3.0 WAM of less than 2.30 Novice skilled or Proficient 

 

5.8 Scope and Limitations of the Study 

Every research study has its limitations and this study is no exception. The limitations of the 

present study are listed below. 

• The study is confined to female students and research scholars. 

• The study is limited to PG students and M.Phil Scholars. 

• The study is limited to the Arts and Science Colleges affiliated to Mother Teresa 

Women’s University, Kodaikanal.  

• This study may suffer from the inherent demerits of the sampling technique employed. 

• The study relies on data obtained from self-report measures only; the responses may 

suffer from human bias and prejudice. 

VI DATA ANALYSIS  

6.0 Social Media Literacy Skills 

Table 3 

Reliability Test : Social Media Literacy Skills 

Social Media Literacy No. of Items Cronbach’s Alpha 

Knowledge : Basic Concepts 04 .746 



Awareness and use of social media tools 14 .896 

Basic Skills 09 .789 

Skills : to become a member 06 .755 

Skills : to create groups 06 .806 

Skills : To create content 14 .890 

Skills :  as a member 09 .869 

Skills :  as an administrator 08 .853 

Skills : dealing people 05 .760 

Skills : to be cautious 05 .769 

Skills : to withdraw 05 .784 

Capability of using Social Media 14 .884 

(Source : Computed Data) 

There are 12 categories of social media literacy skills. Each category has likert scale items 

ranging from 4 to 14.  Cronbach’s Alpha score for 6 categories range between .74 and .78. It 

depicts reasonable internal consistency reliability. Another set of 6 categories have Cronbach’s 

Alpha score of above .8 revealing that good internal consistency reliability is ensured.  

6.1 SOCIAL MEDIA LITERACY SKILLS 

This section deals with the social media literacy skills of the respondents in terms of RPG’s 10 

Pillar Model of Social Media Literacy skills.  

6.1.1 PILLAR ONE : KNOW - WHAT IS SOCIAL MEDIA? 

Table 4 

Knowledge of the concept of social media: Course-wise Distribution of Respondents 

Skills Level of Agreement 

 

Total 

Count N % 

Media that allow users to meet online 

via the internet 

Disagree 76 8.1% 

Agree 422 44.9% 

Strongly Agree 442 47.0% 

Total 940 100.0% 

Media that allow users to 

communicate in social forums 

Disagree 79 8.4% 

Agree 538 57.2% 

Strongly Agree 323 34.4% 



Total 940 100.0% 

Media where users generally socialize 

by sharing news, photos, ideas and 

thoughts 

Disagree 91 9.7% 

Agree 434 46.2% 

Strongly Agree 415 44.1% 

Total 940 100.0% 

Media where users respond to issues 

and other contents with other people 

Disagree 134 14.3% 

Agree 454 48.3% 

Strongly Agree 352 37.4% 

Total 940 100.0% 

(Source : Primary Data) 

Table 4 shows the knowledge of the respondents about the basic concepts related to social media.  

The overall analysis shows that 44.9% (422) of the respondents agree and 47% (442) of the 

respondents strongly agree that social media allow users to meet online via the internet.  More 

than half of them (538, 57.2%) agree that social media allow users to communicate in social 

forums. 46.2% (434) of them agree and 44.1% (415) of them strongly agree that users socialize 

by sharing news, photos, ideas and thoughts in social media while 48.3% (454) of them agree 

and 37.4% (352) of them strongly agree that users respond to issues and other contents with 

other people in social media.   

 

PILLAR TWO : UNDERSTAND 

Table 5  

Basic Skills Vs. Stream of study of the Respondents: WAM Analysis 

Statements 

Science 

n=488 

Non-Science 

n= 452 

Mean SD Rank Mean SD Rank 

I know what categories of users I can expect to 

find online 
2.54 .561 I 

2.42 .549 
I 

I can explain what happens to information I put 

online 
2.38 .652 V 

2.30 .643 
VI 

I can present myself online 2.37 .641 VI 
2.30 .698 

VI 

I can find a person online - for example an expert 

in my Stream and establish his/her contact details 
2.30 .646 VII 

2.21 .686 
VIII 



I can use online tools and websites to find and 

record information online 
2.45 .645 IV 

2.38 .673 
III 

I can establish what online information I can 

legally re-use 
2.26 .615 VIII 

2.28 .673 
VII 

I can analyze the benefits of using a particular 

Social Media 
2.46 .614 III 

2.32 .674 
V 

I can understand the issues involved in using a 

particular Social Media 
2.46 .607 III 

2.39 .645 
II 

I know what to do and what not to do in a Social 

Media tool 
2.48 .672 II 

2.34 .668 
IV 

(Source : Computed Data) 

Table 5 shows the WAM based analysis of basic skills of social media literacy among the 

science and non-science students. 

Science Students 

The science students are experts in three skills : ‘I know what categories of users I can expect to 

find online’ (WAM of 2.54),  ‘I know what to do and what not to do in a Social Media tool’ 

(WAM of 2.48),  ‘I can analyze the benefits of using a particular Social Media’ and  ‘I can 

understand the issues involved in using a particular Social Media’  (WAM of 2.46) with first, 

second and third ranks respectively.  

The science students are mediocre in three skills : moderately skilled at  I can explain what 

happens to information I put online (WAM of 2.38) ; I can present myself online (WAM of 2.37) 

and I can find a person online - for example an expert in my Stream and establish his/her contact 

details (WAM of 2.30). 

The science students are novice in one skill : I can establish what online information I can legally 

re-use (WAM of 2.26)  

Non-Science Students 

The non-science students are experts in one skill namely ‘I know what categories of users I can 

expect to find online’ (WAM of 2.42).  

The non-science students are mediocre in six of their social media literacy skills with the WAM 

ranging from 2.30 to 2.39. 



The non-science students are novice in two skills : I can establish what online information I can 

legally re-use (WAM of 2.28) and I can find a person online - for example an expert in my 

Stream and establish his/her contact details (WAM of 2.21).  

Science Vs. Non-Science Students 

The overall analysis shows that the science students are better skilled than non-science students 

in many of their basic skills in respect social media. The magnitude of difference is vividly 

visible. The non-science students outsmarted science students only in one of these skills.  

There is no much difference in the rankings of these basic skills between science and non-

science students.  

PILLAR THREE : ENROLL  

SKILLS TO BECOME A MEMBER IN A SOCIAL MEDIA  

Table 6  

Skills to become a member in a social media Vs. Stream of Study of the Respondents: 

WAM Analysis 

Statements 

Science 

n=488 

Non-Science 

n= 452 

Mean SD Rank Mean SD Rank 

I can find out which Social Media suits my needs 

and expectations best 
2.59 .580 

I 
2.50 .644 

I 

I can take the suggestions of experts in choosing a 

Social Media to join 
2.28 .626 

IV 
2.34 .612 

II 

I can compare and contrast available platforms in a 

chosen Social Media and decide the best Social 

Media to join(e.g. facebook among all other social 

networks) 

2.27 .732 
V 

2.14 .714 
V 

I can read the rules and regulations and understand 

their implications before becoming a member 
2.39 .645 

III 
2.29 .661 

IV 

I can do all the follow up formalities to complete 

the online registration procedures 
2.49 .647 

II 
2.34 .645 

II 

I can do verification and activation via smart 

phone or mail account 
2.39 .632 

III 
2.32 .615 

III 

(Source : Computed Data) 



Table 6 shows the WAM based analysis of social media literacy skills to become a member in 

social media tools among the science and non-science students.  

Science Students 

The science students are experts in two skills : ‘I can find out which Social Media suits my needs 

and expectations best’ (WAM of 2.59) and ‘I can do all the follow up formalities to complete the 

online registration procedures’ (WAM of 2.49).   

The science students are mediocre in two skills : I can read the rules and regulations and 

understand their implications before becoming a member (WAM of 2.39) and I can do 

verification and activation via smart phone or mail account (WAM of 2.39).   

The science students are novice in two skills : I can take the suggestions of experts in choosing a 

Social Media to join (WAM of 2.28) and I can compare and contrast available platforms in a 

chosen Social Media and decide the best Social Media to join(e.g. facebook among all other 

social networks) (WAM of 2.27).   

Non-Science Students 

The non-science students are experts in one skill : ‘I can find out which Social Media suits my 

needs and expectations best’ (WAM of 2.50).  

The non-science students are mediocre in three skills : I can do all the follow up formalities to 

complete the online registration procedures (WAM of 2.34), I can take the suggestions of experts 

in choosing a Social Media to join (WAM of 2.34) and I can do verification and activation via 

smart phone or mail account (WAM of  2.32).  

The non-science students are novice in two skills : I can read the rules and regulations and 

understand their implications before becoming a member (WAM of 2.29) and I can compare and 

contrast available platforms in a chosen Social Media and decide the best Social Media to 

join(e.g. facebook among all other social networks) (WAM of 2.14).   

Science Vs. Non-Science Students 



The overall analysis shows that the science students are better skilled than non-science students 

in many of their basic skills in respect social media. The magnitude of difference is vividly 

visible. The non-science students outsmarted science students only in one of these skills.  

There is no much difference in the rankings of these social media literacy skills to become a 

member of social media tools between science and non-science students.  

PILLAR FOUR : CREATE – G (GROUP) 

SKILLS TO CREATE GROUPS IN SOCIAL MEDIA 

Table 7  

Skills to create groups in social media Vs. Stream of Study of the Respondents: WAM 

Analysis 

Statements 

Science 

n=488 
 

Non-Science 

n= 452 

Mean SD Rank Mean SD Rank 

I know when to start a group 2.48 .684 I 2.44 .675 I 

I know who are my target audience and what are 

their expectations 
2.27 .610 

VI 
2.27 .674 

VI 

I possess leadership skills to lead a group in 

discussions and sharing information 
2.37 .643 

IV 
2.33 .701 

III 

I have the courage to solve the problems 2.38 .624 III 2.28 .697 V 

I can organize the group controlling the members 

in a positive manner 
2.42 .652 

II 
2.37 .658 

II 

I know how to keep the members active in my 

group 
2.32 .699 

V 
2.29 .663 

IV 

(Source : Computed Data) 

Table 7 shows the WAM based analysis of skills to create groups in social media tools among 

the science and non-science students.  

Science Students 

The science students are experts in two skills : ‘I know when to start a group’ (WAM of 2.48) 

and ‘I can organize the group controlling the members in a positive manner’ (WAM of 2.42).   



The science students are mediocre in three skills : ‘I have the courage to solve the problems 

(WAM of 2.38),  and ‘I possess leadership skills to lead a group in discussions and sharing 

information (WAM of 2.37) and ‘I know how to keep the members active in my group (WAM of 

2.32).   

The science students are novice in one skill : ‘I know who are my target audience and what are 

their expectations (WAM of 2.27)’.  

Non-Science Students 

The non-science students are experts in one skill : ‘I know when to start a group’ (WAM of 

2.44).  

The non-science students are mediocre in two skills : I can organize the group controlling the 

members in a positive manner (WAM of 2.37) and I possess leadership skills to lead a group in 

discussions and sharing information (WAM of 2.33).   

The non-science students are novice in three skills : I know how to keep the members active in 

my group (WAM of 2.29), I have the courage to solve the problems (WAM of 2.28) and I know 

who are my target audience and what are their expectations (WAM of 2.27).    

Science Vs. Non-Science Students 

The overall analysis shows that the science students are better skilled than non-science students 

in all these skills to create groups in social media tools. The magnitude of difference is vividly 

visible.  

There is no much difference in the rankings of these skills to create groups in social media tools 

between science and non-science students.  

PILLAR  FIVE : CREATE –C (CONTENT) 

Skills to create contents in social media 

Table 8  

Skills to create contents in social media Vs. Stream of Study of the Respondents: WAM 

Analysis 



Statements 

Science 

n=488 

Non-Science 

n= 452 

Mean SD Rank Mean SD Rank 

I can add contents to blogs, forums or web pages 2.29 .660 
V 

2.28 .747 
IV 

I can add contents of all formats (doc, ppt, image, 

audio, video etc) 
2.35 .578 

II 
2.31 .645 

II 

I know how to observe netiquette and appropriate 

social conventions for online communications 
2.16 .664 

IX 
2.21 .659 

VI 

I can write online for a specific group of online 

users/ different audiences 
2.12 .652 

XI 
2.13 .708 

IX 

I can write online for an online group consisting of 

heterogeneous interests 
2.06 .705 

XIII 
2.09 .711 

XI 

I can write in different media for people to read on 

screen 
2.10 .669 

XI 
2.12 .692 

X 

I know how to work with others online to create a 

shared document or presentation 
2.21 .730 

VII 
2.20 .697 

VII 

I can use media- capture devices to record and edit 

a podcast or video 
2.18 .706 

VIII 
2.21 .707 

VI 

I know  how to give a link to outside sources 2.26 .662 
VI 

2.27 .654 
V 

I can create contents in more than one language 

without grammatical mistakes 
2.15 .674 

X 
2.18 .672 

VIII 

I can create brief contents – less words to convey 

strong message 
2.26 .664 

VI 
2.13 .702 

IX 

I know how to create contents without hurting the 

feelings of others 
2.40 .676 

I 
2.37 .684 

I 

I can add necessary shapes, emojis, clip arts etc to 

my content 
2.34 .608 

III 
2.30 .658 

III 

I can prepare the content offline, to save time 2.32 .620 
IV 

2.30 .710 
III 

(Source : Computed Data) 

Table 8 shows the WAM based analysis of skills to create contents in social media tools among 

the science and non-science students.  

Science Students 



The science students are experts in one skill : ‘I know how to create contents without hurting the 

feelings of others’ (WAM of 2.40).    

The science students are mediocre in three skills : ‘I can add contents of all formats (doc, ppt, 

image, audio, video etc) (WAM of 2.35),  ‘I can add necessary shapes, emojis, clip arts etc to my 

content (WAM of 2.34) and ‘I can prepare the content offline, to save time (WAM of 2.32).   

The science students are novice in ten other skills whose WAM ranges from 2.06 to 2.29.  The 

least skilled item is ‘I can write online for an online group consisting of heterogeneous interests’ 

with the WAM of 2.06.  

Non-Science Students 

The non-science students are not experts in any of the skills enlisted above to create groups in 

social media as no skill has the WAM of more than 2.39.   

The non-science students are mediocre in four skills : I know how to create contents without 

hurting the feelings of others (WAM of 2.37), I can add contents of all formats (doc, ppt, image, 

audio, video etc) (WAM of 2.31), I can add necessary shapes, emojis, clip arts etc to my content 

(WAM of 2.30) and I can prepare the content offline, to save time (WAM of 2.30).   

The non-science students are novice in ten other skills enlisted above to create groups in social 

media tools. The WAM of these ten skills ranges between 2.09 to 2.28. The non-science students 

are least skilled at writing online for an online group consisting of heterogeneous interests with 

the WAM of 2.09.     

Science Vs. Non-Science Students 

The overall analysis shows that the science students are better skilled than non-science students 

in seven skills and the non-science students are better skilled than science students in the 

remaining seven skills.  

There is a good amount of difference in the rankings of these skills to create contents in social 

media tools between science and non-science students.  

PILLAR SIX : MANAGE – M (As a Member) 



Skills of content management as a member in social media 

Table  9  

Skills of content management as a member in social media Vs. Stream of Study of the 

Respondents: WAM Analysis 

Statements 

Science 

n=488 
 

Non-Science 

n= 452 

Mean SD Rank Mean SD Rank 

I can share content quickly 2.52 .587 
I 

2.52 .633 
I 

I know how to store the important contents 2.40 .623 
II 

2.40 .651 
III 

I can share the content I obtained from other 

forums 
2.38 .670 

III 
2.32 .673 

V 

I can share the content I have created 2.38 .639 
III 

2.34 .681 
IV 

I can forward the content received from others 

with the address 
2.38 .635 

III 
2.27 .683 

VII 

I can judge whom to send what information 2.35 .658 
IV 

2.42 .653 
II 

I can comment strongly against wrong postings 2.32 .666 
VI 

2.29 .730 
VI 

I can suggest & support others in their right 

arguments and discussions 
2.33 .657 

V 
2.27 .732 

VII 

I know how to be an active member in the group(s) 2.28 .680 
VII 

2.27 .708 
VII 

(Source : Computed Data) 

Table 9 shows the WAM based analysis of skills to carry out content management tasks as a 

member in social media tools among the science and non-science students.  

Science Students 

The science students are experts in two skills: ‘I can share content quickly’ (WAM of 2.52) and 

‘I know how to store the important contents’ (WAM of 2.40).   

The science students are mediocre in six skills: ‘I can share the content I obtained from other 

forums, I can share the content I have created, I can forward the content received from others 



with the address, I can judge whom to send what information, I can suggest & support others in 

their right arguments and discussions and I can comment strongly against wrong postings’ whose 

WAM ranges from 2.32 to 2.38.       

The science students are novice in one skill: ‘I know how to be an active member in the 

group(s)’ with the WAM of 2.28.   

Non-Science Students 

The non-science students are experts in three skills : ‘I can share content quickly’ (WAM of 

2.52), I can judge whom to send what information (WAM of 2.42) and I know how to store the 

important contents’ (WAM of 2.40).  

The non-science students are mediocre in two skills : ‘I can share the content I have created’ 

(WAM of 2.34) and ‘I can share the content I obtained from other forums’ (WAM of 2.32).   

The non-science students are novice in four skills : ‘I can comment strongly against wrong 

postings’ (WAM of 2.29), I can suggest & support others in their right arguments and 

discussions (WAM of 2.27), I know how to be an active member in the group(s) (WAM of 2.27) 

and I can forward the content received from others with the address (WAM of 2.27).    

Science Vs. Non-Science Students 

The overall analysis shows that the science students are better skilled than non-science students 

in six skills to undertake content management tasks as a member. The magnitude of difference is 

vividly visible. Non-science students are better skilled in one skill and both science and non-

science students have the same WAM for two skills.  

There is a slight difference in the rankings of these skills to undertake content management tasks 

as a member in social media tools between science and non-science students.  

PILLAR SEVEN : MANAGE – A (As an Administrator) 

Skills of Content management as an administrator in a social media 

Table  10  



Skills of Content management as an administrator in a social media Vs. Stream of study of 

the Respondents: WAM Analysis 

Statements 

Science 

n=488 

Non-Science 

n= 452 

Mean SD Rank Mean SD Rank 

I can manage and maintain the content 2.51 .601 
I 

2.42 .690 
I 

I have all technical skills to take care of adverse 

situations 
2.18 .628 

IV 
2.25 .638 

II 

I have interpersonal skills to handle people of 

different voices 
2.16 .689 

VI 
2.18 .714 

V 

I can lead the group with my creative content 

writings 
2.17 .682 

V 
2.16 .700 

VII 

I have in-depth knowledge about social media 

tools and share that media 
2.18 .721 

IV 
2.19 .686 

IV 

I can analyze the contents posted by members and 

take right decisions 
2.21 .656 

III 
2.18 .685 

V 

I can pacify the members who are overactive or 

annoyed 
2.13 .663 

VII 
2.17 .702 

VI 

I know how to deactivate a member when 

necessary 
2.23 .670 

II 
2.22 .680 

III 

(Source : Computed Data)  

Table 10 shows the WAM based analysis of skills possessed by the science and non-science 

students to undertake content management tasks as an administrator in social media tools.   

Science Students 

The science students are experts in one skill:  ‘I can manage and maintain the content’ (WAM of 

2.51).  

The science students are mediocre in none of the skills enlisted above possessed by the 

respondents to undertake content management tasks as an administrator in social media.  

The science students are novice in all other skills (seven in numbers) required to act as an 

administrator in social media to manage the contents. The WAM of these seven skills ranges 

from 2.13 to 2.23. The respondents have the least amount of skill in pacifying the members who 

are overactive or annoyed in social media tools (WAM of 2.13). 



Non-Science Students 

The non-science students are experts in one skill : ‘I can manage and maintain the content’ 

(WAM of 2.42).   

The non-science students are mediocre in none of the skills enlisted above possessed by the 

respondents to undertake content management tasks as an administrator in social media. 

The non-science students are novice in all other skills (seven in numbers) required to act as an 

administrator in social media to manage the contents. The WAM of these seven skills ranges 

from 2.16 to 2.25. The respondents have the least amount of skill in leading the group with their 

creative content writing (WAM of 2.16).    

Science Vs. Non-Science Students 

The overall analysis shows that the science students are better skilled than non-science students 

in four skills required to undertake content management tasks as an administrator. Non-science 

students are better skilled than science students in the remaining four skills.   

There are slight differences in the rankings of the skills required to undertake content 

management tasks as an administrator in social media tools between science and non-science 

students.  

PILLAR EIGHT :  MANAGE – P (Online People) 

Skills to deal with people in social media 

Table 11  

Skills to deal with people in social media Vs. Stream of Study of the Respondents: WAM 

Analysis 

 

Statements 

Science 

n=488 

Non-Science 

n= 452 

Mean SD Rank Mean SD Rank 

I can deal with criticizing people boldly 2.39 .638 I 2.33 .736 III 

I can activate and kindle the arguments in right 

direction 
2.28 .604 

III 
2.36 .629 

II 



I can reply the members with truth and evidence 2.33 .684 
II 

2.38 .690 
I 

I can tolerate and move on with trolls and negative 

comments 
2.16 .643 

IV 
2.25 .672 

V 

I know when to accept and when to reject the pleas 

of other members 
2.33 .691 

II 
2.31 .711 

IV 

(Source : Computed Data) 

Table 11 shows the WAM based analysis of skills possessed by the science and non-science 

students to deal with people in social media tools.   

Science Students 

The science students are mediocre in three skills : I can deal with criticizing people boldly 

(WAM of 2.39), I can reply the members with truth and evidence (WAM of 2.33) and I know 

when to accept and when to reject the pleas of other members (WAM of 2.33).   

The science students are novice in two skills : ‘I can activate and kindle the arguments in right 

direction’ (WAM of 2.28) and I can tolerate and move on with trolls and negative comments 

(WAM of 2.16). 

Non-Science Students 

The non-science students are mediocre in four skills : I can reply the members with truth and 

evidence (WAM of 2.38),  ‘I can activate and kindle the arguments in right direction’ (WAM of 

2.36), I can deal with criticizing people boldly (WAM of 2.33) and I know when to accept and 

when to reject the pleas of other members (WAM of 2.31).   

The non-science students are novice in one skill : I can tolerate and move on with trolls and 

negative comments (WAM of 2.25).    

Science Vs. Non-Science Students 

The overall analysis shows that the science students are better skilled than non-science students 

in two skills required to deal with people in social media. Non-science students are better skilled 

than science students in the remaining three skills.  There are slight differences in the rankings of 



the skills required to deal with people in social media tools between science and non-science 

students.  

PILLAR NINE : ALERT  

Cautious Skills in Social Media 

Table 12  

Cautious Skills in Social Media Vs. Stream of Study of the Respondents: WAM Analysis 

Statements 

Science 

n=488 

Non-Science 

n= 452 

Mean SD Rank Mean SD Rank 

I know how to protect my privacy in SM 2.53 .600 
I 

2.45 .646 
I 

I know the implications of e-crime, identity theft, 

theft of valuable data etc 
2.10 .699 

IV 
2.17 .690 

III 

I know how to care myself from becoming 

addicted to Social Media 
2.34 .727 

II 
2.31 .708 

II 

I know how to get escaped from cyber-bullying 2.09 .704 
V 

2.12 .700 
V 

I know how to protect myself from immoral acts 

(e.g. pornography) 
2.20 .741 

III 
2.16 .721 

IV 

(Source : Computed Data) 

Table 12 shows the WAM based analysis of skills possessed by the science and non-science 

students to be cautious in social media tools.    

Science Students 

The science students are experts in one skill:  ‘I know how to protect my privacy in SM’ (WAM 

of 2.53).  

The science students are mediocre in one skill : I know how to care myself from becoming 

addicted to Social Media (WAM of 2.34).   

The science students are novice in all other three skills :   I know how to protect myself from 

immoral acts (e.g. pornography) (WAM of 2.20), I know the implications of e-crime, identity 



theft, theft of valuable data etc (WAM of 2.10) and I know how to get escaped from cyber-

bullying (WAM of 2.09). 

Non-Science Students 

The non-science students are experts in one skill : ‘I know how to protect my privacy in SM’ 

(WAM of 2.45).   

The non-science students are mediocre in one skill : I know how to care myself from becoming 

addicted to Social Media (WAM of 2.31).  

The non-science students are novice in all other three skills : I know the implications of e-crime, 

identity theft, theft of valuable data etc (WAM of 2.17), I know how to protect myself from 

immoral acts (e.g. pornography) (WAM of 2.16), and I know how to get escaped from cyber-

bullying (WAM of 2.12). 

Science Vs. Non-Science Students 

The overall analysis shows that the science students are better skilled than non-science students 

in three skills required to be cautious in social media tools.  Non-science students are better 

skilled than science students in the remaining two skills.   

There are slight differences in the rankings of the skills required to be cautious in social media 

tools between science and non-science students.  

PILLAR TEN : WITHDRAW 

Skills to withdraw from a Social Media 

Table 13  

Skills to withdraw from a Social Media Vs. Stream of Study of the Respondents: WAM 

Analysis 

Statements 

Science 

n=488 

Non-Science 

n= 452 

Mean SD Rank Mean SD Rank 

I can judge when to come out of a particular social 

media 
2.46 .659 

I 
2.47 .647 

I 



I know when to come out of a particular group in a 

social media 
2.27 .642 

IV 
2.40 .633 

III 

I know what formalities are required to withdraw 

from a Social Media 
2.26 .723 

V 
2.32 .646 

V 

I know how to delete my account in a Social 

Media 
2.28 .712 

III 
2.37 .647 

IV 

I can uninstall the Social Media application 2.32 .704 II 2.46 .639 II 

(Source : Computed Data) 

Table 13 shows the WAM based analysis of skills possessed by the science and non-science 

students to withdraw from social media tools.    

Science Students 

The science students are experts in one skill:  ‘I can judge when to come out of a particular social 

media’ (WAM of 2.46).  

The science students are mediocre in one skill : ‘I can uninstall the Social Media application 

‘(WAM of 2.32).   

The science students are novice in all other three skills :   I know how to delete my account in a 

Social Media (WAM of 2.28), I know when to come out of a particular group in a social media 

(WAM of 2.27) and I know what formalities are required to withdraw from a Social Media 

(WAM of 2.26). 

Non-Science Students 

The non-science students are experts in three skills: ‘I can judge when to come out of a particular 

social media’ (WAM of 2.47), I can uninstall the Social Media application (WAM of 2.46) and I 

know when to come out of a particular group in a social media (WAM of 2.40).   

The non-science students are mediocre in two skills : I know how to delete my account in a 

Social Media Social Media (WAM of 2.37) and ‘I know what formalities are required to 

withdraw from a Social Media’ (WAM of 2.32).  

Science Vs. Non-Science Students 



The overall analysis shows that the non-science students are better skilled than science students 

in all the five skills required to withdraw from social media tools. The difference between the 

scores is also high.    

There are slight differences in the rankings of the skills required to withdraw from social media 

tools between science and non-science students.  

SOICAL MEDIA LITERACY SKILLS: INDEPENDENT SAMPLES T TEST 

Hypothesis : There is no significant difference between science and non-science respondents 

and 10 different sets of social media literacy skills 

Table 14  

Independent samples ’t’ test: Nine Pillars of Social Media Literacy Vs. Stream of study of 

the Respondents 

A. Group Statistics 

Pillars Stream N Mean Std. Deviation Std. Error Mean 

Pillar I 
Science 488 21.7070 3.46502 .15685 

Non-Science 452 20.9358 3.57099 .16797 

Pillar II Science 488 14.4283 2.68064 .12135 

Non-Science 452 13.9314 2.51156 .11813 

Pillar III Science 488 14.2377 2.90381 .13145 

Non-Science 452 13.9757 2.77809 .13067 

Pillar IV Science 488 31.1906 6.21901 .28152 

Non-Science 452 31.1195 5.92105 .27850 

Pillar V Science 488 21.3340 4.20534 .19037 

Non-Science 452 21.1128 4.14997 .19520 

Pillar VI Science 488 17.7766 3.91403 .17718 

Non-Science 452 17.7832 3.66888 .17257 

Pillar VII Science 488 11.4980 2.30881 .10451 

Non-Science 452 11.6372 2.48744 .11700 

Pillar VIII Science 488 11.2787 2.64695 .11982 

Non-Science 452 11.2146 2.34222 .11017 



Pillar IX Science 488 11.5922 2.69071 .12180 

Non-Science 452 12.0221 2.13293 .10032 

(Source : Computed Data) 

Table 14 A Group Statistics reveals the descriptive analysis of all the nine pillars of social media 

literacy skills. The table shows that the science students are better skilled than non-science 

students in respect of competencies included in pillar I, II, III, IV, V and VIII. The non-science 

students are better skilled than science students in respect of competencies included in pillar VI, 

VII and IX.   

The analysis of Standard Deviation scores reveals that the dispersion is more in the case of 

science students than that of non-science students with respect to Pillar II and VII. In other 

Pillars, the dispersion is more among the non-science students. The data is deviated more from 

average value. 

B. Independent Samples Test 

PILLARS 

LT t-test for Equality of Means 

F Sig. t df 

Sig. 

(2-

tailed

) 

MD  SED 

95% Confidence 

Interval of the 

Difference 

Lower Upper 

Pilla

r I 

EVA 4.574 .03

3 
3.359 938 .001 .77113 .2295

5 
.32063 1.2216

2 
EVN

A 

  3.355 927.42

3 
.001 .77113 .2298

2 
.32011 1.2221

5 
Pilla

r II 
EVA 4.067 .04

4 
2.927 938 .004 .49686 .1697

8 
.16368 .83005 

EVN

A 

  2.934 937.87

5 
.003 .49686 .1693

5 
.16451 .82922 

Pilla

r III 
EVA 1.417 .23

4 
1.411 938 .158 .26204 .1856

6 

-

.10232 
.62640 

EVN

A 

  1.414 937.01

3 
.158 .26204 .1853

5 

-

.10170 
.62579 

Pilla

r IV 
EVA .887 .34

6 
.179 938 .858 .07110 .3967

5 

-

.70751 
.84972 

EVN

A 

  .180 937.28

5 
.858 .07110 .3960

0 

-

.70605 
.84826 

Pilla

r V 
EVA .013 .91

0 
.811 938 .418 .22118 .2728

0 

-

.31418 
.75655 

EVN

A 

  .811 934.23

5 
.417 .22118 .2726

6 

-

.31391 
.75628 

Pilla

r VI 
EVA .818 .36

6 
-.026 938 .979 -

.00655 

.2479

4 

-

.49314 
.48004 

EVN

A 

  -.026 937.86

4 
.979 -

.00655 

.2473

3 

-

.49193 
.47884 



Pilla

r VII 
EVA 1.798 .18

0 
-.890 938 .374 -

.13922 

.1564

4 

-

.44622 
.16779 

EVN

A 

  -.887 917.12

9 
.375 -

.13922 

.1568

8 

-

.44711 
.16867 

Pilla

r 

VIII 

EVA 8.054 .00

5 
.392 938 .695 .06409 .1635

3 

-

.25685 
.38502 

EVN

A 

  .394 936.06

6 
.694 .06409 .1627

7 

-

.25535 
.38353 

Pilla

r IX 
EVA 26.63

3 

.00

0 

-

2.701 
938 .007 -

.42991 

.1591

9 

-

.74232 
-.11751 

EVN

A 

  -

2.724 

916.45

5 
.007 -

.42991 

.1578

0 

-

.73960 
-.12022 

Note. Source : Computed Data ; EVA = Equal variances assumed; EVNA = Equal variances not 

assumed; LT = Levene's Test for Equality of Variances; SED = Std. Error Difference; MD = 

Mean Difference 

Table 14 B Independent Samples Test reveals the results of Levene’s test of Equality of 

variances and t-test for equality of means which was conducted to test whether there is a 

significant difference between Science and non-science students and all the social media literacy 

skills grouped and named as Pillar I to Pillar IX.   

Pillar III, IV, V, VI and VII 

Levene’s Test of Homogeneity of Variances  

The ‘p’ value is more than the significant level of 0.05 for the competencies grouped as Pillar III, 

IV, V, VI and VII. The null hypothesis is accepted. Thus, it is assumed that population variances 

are relatively equal. Thus, the researcher should look at the ‘EVA’ (Equal Variance Assumed) 

row for the t-test results. 

Interpretation of ‘t’ test 

The ‘p’ value for all the competencies grouped under five pillars namely ‘Pillar III, IV, V, VI 

and VII’ are more than 0.05. So, null hypothesis is accepted. There is no significant difference 

between science students and non-science students in respect of the social media literacy skills 

bundled as Pillar III : t(938) = 1.411, p=.158, Pillar IV :  t(938) = .179, p=.858, Pillar V : t(938) 

= .811, p=.418, Pillar VI : t(938) = .026, p=..979 and Pillar VII : t(938) = .890, p=.374. The 

mean difference is not significant. 

Pillar I, II, VIII and IX 

Levene’s Test of Equality of Variances 



The ‘p’ value is less than the significant level of 0.05 for the competencies grouped under Pillar 

I, II, VIII and IX. The null hypothesis is rejected. Thus, it cannot be assumed that population 

variances are relatively equal. Thus, the researcher should look at the ‘EVNA’ (Equal Variance 

Not Assumed) row for the t-test results. 

Interpretation of ‘t’ test 

The ‘p’ value for all the competencies grouped under three pillars namely Pillar I, II and IX are 

less than 0.05. So, null hypothesis is rejected and the alternative hypothesis is accepted. There is 

a significant difference between science students and non-science students in respect of social 

media literacy skills bundled as Pillar I : t(927.423) = 3.355, p=.001, Pillar II : t(937.875) = 

2.934, p=.003 and Pillar IX : t(916.455) = 2.724, p=.007. The mean difference is significant.   

The p value for the competencies grouped under Pillar VIII is more than the significant level of 

0.05. So, the null hypothesis is accepted. There is no significant difference between science 

students and non-science students in respect of social media literacy skills bundled as Pillar VIII 

-  t(936.066, ) = .394, p=.694. 

Conclusion 

The present study aimed at evaluating the information literacy skills and social media literacy 

skills of the post graduate students and M.Phil scholars of Arts and Science Colleges affiliated to 

Mother Teresa Women’s University, Kodaikanal. Out of 10 such colleges, 8 colleges were 

randomly selected. Questionnaires were used to collect data from the randomly drawn sample of 

Post graduate students and M.Phil scholars. In toto, 940 duly filled-in questionnaires were 

considered for the study. RPG’s 10 pillar model was used to evaluate the skills. The model was 

indigenously developed one by the researcher.   

The science students are better skilled than non-science students in many of their basic skills in 

respect social media. The science students are better skilled than non-science students in all these 

skills to create groups in social media tools. The science students are better skilled than non-

science students in seven skills and the non-science students are better skilled than science 

students in the remaining seven skills in respect of creation of contents in social media tools. The 

science students are better skilled than non-science students in four skills required to undertake 



content management tasks as an administrator. Non-science students are better skilled than 

science students in the remaining four skills. The science students are better skilled than non-

science students in three skills required to be cautious in social media tools.  Non-science 

students are better skilled than science students in the remaining two skills.  

More than half of the respondents are highly capable to use social media tools to communicate 

and interact with friends and to learn online, to share notes with their classmates. One third of the 

respondents are moderately capable of using social media tools to  learn online, for leisure and 

personal socialization, to undertake professional activities, to carry out academic activities, for 

private messaging and updating photos, for collaborative and peer to peer learning, for 

promoting their reading and writing skills and for creating an e-portfolio for future employment.  

The college libraries may join hands with other departments and conduct some kind of 

orientation or user awareness programme for the students and scholars on the various modules of 

social media literacy. This may enable the students to become an active user, careful user, 

beneficial user and comfortable user in required social media tools.  
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Manuscript History Received: 03  February 2021 Final Accepted: 22  March 2021 Published: 10 April 2021 Online Published: May 2021   © Stephy K Sunny , Dr. K Ramasamy The Author. This is an open access article under the terms of the Creative Commons Attribution License 4.0, which allows use, distribution and reproduction in any medium, provided the original work is properly cited.            Electronic learning has gotten the new average for 21st century understudies. Despite the way that understudies are putting more energy in the electronic space it isn't needed that they are progressed literates. Mechanized capability is a principal capacity expected to make due in the present progressed world. This underlines the need to show electronic schooling to understudies. As new age understudies are producers and clients of automated substance, it is central for them to have extraordinary resource schooling, search and evaluation capacities and care about thoughts like advanced security, copyright, etc isolated from having sound inventive capacities. Progressed capability help understudies with partner with their mechanized world suitably and help them with ending up being profound established understudies. Schools should endeavor to join thoughts like progressed capability in the instructive arrangement close by standard subjects to meet the changing necessities of forefront understudies. As such identical opportunity can be given to all of the understudies to accomplish these capacities and vanquish the high level division. Diverse devices and headways are existing and new ones are coming up ordinary which help in showing mechanized schooling. Instructors should keep themselves revived about latest headways and endeavor to use different strategies to make electronic capability getting the hang of entrancing. Planning understudies since from the beginning can help them with adjusting up to the consistently changing progressed world. 
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I. INTRODUCTION 
 The current children are progressed local people who are normally acquainted with the modernized world. They approach advancement from an energetic age. The scene of pandemics and trademark fiascoes in the new past has disturbed school guidance system to online mode. From PDAs being limited at schools to govt. giving flexible and TV to understudies for enlightening purposes, the world has acknowledged this high level shift. Online learning has gotten the new common for 21st century understudies. In light of extended permission to mobile phones and availability of quick web affiliation, understudies are putting more energy in the high level space for entertainment and educational purposes. Nevertheless, extended induction doesn't actually make them mechanized literates. The regular IT getting ready gave in numerous schools may not be adequate to help understudies with performing incredible in the high level environment. This anxieties the prerequisite for schools to show progressed capability to understudies. Gen Z faces different troubles actually as they are generously more revealed and advanced. Hence, showing them a comparable course as late school graduates won't be adequate. Various gadgets and techniques are available to urge mechanized instruction peculiarly to understudies. The current preparing system should endeavor to consolidate novel thoughts like automated training in the school instructive program close by standard subjects, to meet the changing prerequisites of front line understudies. Such a change is inevitable in making cautiously careful and talented occupants for what's to come.  
Digital Literacy Progressed Literacy is the care, attitude and limit of individuals to reasonably use mechanized mechanical assemblies and workplaces to recognize, access, manage, arrange, evaluate, inspect and join progressed resources, foster new data, make media explanations, and talk with others, concerning unequivocal life conditions, to enable important social action; and to consider this cycle. Progressed capability is seen as a principal capacity comparably as schooling and numeracy (Martin and Grudziecki, 2006). Pinnacles and Bartlett (2012) composed the distinctive mental and social cycles related with electronic capability into three classes: finding and eating up cutting edge substance, making modernized substance, and passing on cutting edge substance. A mechanized capable individual will have the abilities to perceive the prerequisite for cutting edge information, can use fitting chase strategies to track down the vital information from a reasonable source, will really need to essentially survey the quality and validness of the recuperated progressed information, make progressed substance carefully, use web 2.0 instruments and related developments safely and successfully and pass on electronic information ethically with an appreciation of genuine points of view.  
Digital Literacy Teaching in School  The world is changing and the piece of automated headways in normal day by day presence is growing. "Electronic capacity is both an essential and an advantage of inhabitants, if they are to be pragmatic in the current society" (Ferrari, 2012, p.3). New age understudies are producers and customers of modernized substance. Accordingly, it is key for them to have extraordinary resource capability, search and evaluation capacities and care about thoughts like advanced security, copyright, etc isolated from having sound imaginative capacities. It includes concern when the understudies are constantly busy with the advanced world without being completely instructed about its various perspectives. Along these lines, they should be set up in these capacities to set them up for future challenges. Modernized training helps understudies with helping out their high level world effectively and help them become enduring understudies. Kristen Cole (2019) is of the evaluation that development has and is pushing our existence ahead at a quick speed. Enormous quantities of the places that are available for understudies after they graduate are presently being electronic. A consistently expanding number of occupations require the delegates to have a working data on fundamental advancement. Helping understudies with remaining mindful of development is significant for high level training planning.  
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                              Mayas Publication (www.mayas.info) ISSN: 2582-6972(O)                   Page 10  The mission of schools is to help understudies in getting data, theoretical just as for valuable life moreover. Adding high level training to the school instructive program plan understudies to be competent adults, be powerful in their callings and gotten extraordinary mechanized occupant. Though various understudies today are instructed and approach mechanical contraptions, web, etc, many need data about cutting edge citizenship. Through high level training getting ready, schools can tell understudies the best way to act and ensure prosperity while simultaneously interfacing with the electronic neighborhood. As the occurrences of cyberbullying and various cybercrimes are growing, schools can make care among understudies and set them up to painstakingly oversee such issues. Automated capability capacities can vary among understudies in light of cutting edge hole. By giving electronic capability getting ready, schools can give identical opportunity to all of the understudies to achieve these capacities. This can help understudies from under unique regions to be likewise prepared as others and vanquished the high level detachment. Understudies consistently use development for entertainment and enlightening purposes and are vulnerable to trickiness and fake news. By far most of them don't think about the need to evaluate progressed information and don't give fitting credits while using others' contemplations. In fact, even understudies at school and school level are found doing copy stick for their undertakings and adventures as they are shown simply ordinary subjects and are not set up in these perspectives. Thusly, it is essential to educate understudies about thoughts like artistic robbery, copyrights, alluding to, etc from a young age. Schools can accept a significant part in giving this data. The current understudies have a huge load of receptiveness and opportunity to use mechanized development for content creation and facilitated exertion. Kristen Cole (2019) says that instead of holding adolescents back from interfacing imaginatively with development, an accentuation on high level training in the homeroom can help them with developing and widen their usage of advancement for creative mind and self-verbalization and to cultivate a more noticeable appreciation of the complexities of what they're doing. 
Techniques for Teaching Digital Literacy in School Preparing high level training in the homeroom can be a troublesome endeavor. Possibly than showing simply the theoretical perspectives, schools can focus in extra on suitable orchestrated educational courses which can be of better use for understudies. Marianne Stenger(2018) says that the current understudies are presently powerful through online media, and usually they are more adept at using it than their teachers. So the consideration shouldn't be on familiarizing understudies with the complicated subtleties of electronic media, yet on displaying how it might be used in an informational setting. They can moreover be shown interference the board strategies including taking tech breaks for the length of the day, calming sees while analyzing, etc The current understudies will undoubtedly expect that their data is taken care of on the web, and thusly, may not actually consider to protecting their security and be as mindful in their online relationship as they would be eye to eye. They can be made careful about the adverse consequences of this and can be instructed to build a positive progressed character which can be monstrously favorable to their livelihood prospects. Sorting out some way to ensure security on the web yet likewise how to share the right information and substance are critical pieces of a fair progressed capability preparing.  Understudies can be given major preparing about using contraptions like mobile phones, workstations, etc and their various functionalities. As understudies come from different establishments and may have assorted progressed capacities, bundle activities can make them acquire from each other and improve their capacities. Through electronic instruction planning, understudies can be offered opportunity to make and share their innovative progressed substance. Workshops and challenges can be driven for understudies to display their endowments. They can in like manner work on building their own locales and applications or even collaborate with others to compose entrancing musings. Understudies can be given sensible getting ready for surveying information sources and can be requested to give references and do artistic burglary check for undertakings and exercises. Hague and Payton (2011) are of the appraisal that also as understudies work on arrangement across all school subjects, not simply in unequivocal English activities, so should understudies make modernized capability practices in all subjects, including ICT. 
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                              Mayas Publication (www.mayas.info) ISSN: 2582-6972(O)                   Page 11  Tools for Teaching Digital Literacy in School There are some principal advancement necessities for starting automated instruction program in schools. Broadband affiliation and contraptions like tablets, work stations or PCs required for each understudy. Different instruments are available for showing mechanized capability that teachers can research as they cultivate their method and exercise plans. A part of these gadgets are:   Good instinct Education: Common Sense is a non-advantage affiliation focused on improving mechanized capability among youths. They give free progressed citizenship instructive arrangement to K-12 understudies. A couple of learning practices are available to understudies subject to their assessment and level so they can assume liability for own high level lives. It offers start to finish reviews by experts to help teachers track down the advantage application, game or site for the investigation corridor. They have practice plans, quick activities, toolboxs, homeroom chronicles and various games for understudies to make progressed capability getting fascinating (Digital Citizenship Curriculum, n.d.).   Imaginative Commons: It is a non-advantage affiliation that beats legitimate hindrances to the sharing of data and imaginativeness. It is a site that allows the opportunity to exchange information without worrying about secured material. It has chronicles and explanation of ensured materials and open informational resources. Teachers can use this site to support understudies about copyright and how to pick the best license for their imaginative work (Creative Commons, n.d.).  Scholarly robbery Checker Websites: Plagiarized forming is uncommonly essential with understudies. To prevent this, instructors can familiarize understudies with locales like Grammarly, Dupli Checker, Plagiarism finder, etc which are free destinations that licenses anyone to move reports successfully which are then sifted to check for imitated work. Understudies can be told to use these locales and check their undertakings and various works for duplicated content.  Reference Manger: Students can be familiar with reference creation locales like Easybib, Scribbr, Zoterobib, etc so they make rundown of sources adequately for their works. Such planning can be valuable to understudies to become good experts later on.  Microsoft Digital Literacy Curriculum: Through an extent of free online almost immediately courses, it plans to show the fundamentals of using progressed advancements and help to investigate the mechanized world safely and surely. Microsoft Digital Literacy offers resources, including SCORM packs, practice guides, records, chronicles, and shut engraving reports. Educators can use this to design their high level training course.  Content creation gadgets: There are various applications and programming to make electronic substance like chronicles, progressed stories, exuberance, etc Understudies can be told about the usage of some notable devices like Adobe Slate, Bubblr, Windows Movie Maker, Microsoft's Photo Story, Apple's iMovie, etc Understudies can be given different endeavors to make content using these instruments.  

II. CONCLUSION Instruction today goes past learning standard subjects in homerooms. Being modernized capable is the need critical as by far most of the positions today demand cautiously gifted laborers. So the schools should start focusing in on including high level training activities to help understudies with making capacities for the new age. Various instruments and developments are coming up conventionally to overhaul progressed capacities of people. Instructors should keep themselves invigorated about latest developments and endeavor to educate understudies. Preparing understudies since from the get-go through high level training tasks can help them with adjusting up to the continually changing electronic world. The current world has better degree for some eccentric occupations like youtubers, bloggers, specialists, etc By getting progressed capability capacities, understudies can recognize their potential in these fields and encourage their capacities from a starting stage. In like manner, modernized instruction can make the understudies fundamental researchers and able progressed occupants.  
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Inside the twenty first century, information 
capability is a response for the entire group, 
notwithstanding mature enough or experience. 
Understanding Information schooling is shown 
by the way wherein data and information are 
shaped and administered; ace capacities in 
administrating them, using and adjusting 
learning viewpoints, inclinations similarly as 
practices. SCONUL seven segment model of 
information instruction communicates that the 
information competent individual should 
acquire a stack of 7 capacities. These capacities 
are ordinary for any information capable person. 
However, when there is a necessity for changing 
and changing these capacities for moved 
arrangement of customers, the Lenses are 
considered. The SCONUL central focuses 
portray the information capability capacities 
required for unequivocal get-togethers of 
customers like researchers, graduates and 
nursing specialists. These central focuses 
withstand upon comparative seven sections 
focusing in on the specific social occasion of 
customers. The current paper enlightens four of 
the SCONUL central focuses to be explicit 
researcher point of convergence, high level 
training point of convergence, graduate 
employability point of convergence and OER 
point of convergence. 
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I. INTRODUCTION 

 
Information capability could be a lot of cutoff points anticipating that individuals should "see when 
information is required and can discover, evaluate, and use effectively the necessary information" 
(American Library Association, 1989). Information Literacy means to empower people in differing 
foundations to search for, evaluate, use and make information enough to achieve their own, social, word 
related and enlightening targets (Horton, 2008, p.18). The scope of capability begins from Alphabetic 
instruction and tends towards Digital information training.  
 
SCONUL: Seven Pillars of Information Literacy model depicts the middle limits and appreciation at the 
affectability of information capability improvement in high level training. This was gotten by overseers 
and researchers till 2011.To cook the necessities of different characterization of understudies assortments 
have been embedded without impacting the middle guidelines of SEVEN Pillars with changes needed for 
the legitimate regions. Few are :  
 
(1) "Investigation point of convergence" which base on the examiners  
 
(2) OER LENS (Open Content/Open Educational Resources point of convergence) (2013)  
 
(3) Digital Lens  
 
(4) Employability Lens,which base on "understanding" to "is fit" for Librarians,HE understudies and 
graduates.  
 
Since 1999, by 2011, the SCONUL model with seven focus data capacities has been used to spread the 
data and capacities of instructors and accountants among understudies. The fundamental improvement 
of this model is the extension of an electronic point of convergence in 2013 (SCONUL, 2013).  
 
Perhaps than change the model to express understudy bundles like SCONUL central focuses, it is more 
brilliant to create an open model that can be used in the business and customers. Whether or not and how 
to do it depends upon the guardian. Want to change the model to the specific necessities of understudies.  
 
SCONUL progressed central focuses portray the "understanding" of various thoughts and the "limit" of 
using, supervising, recognizing or making (for example) the capacities or instruments related with every 
segment.  
 
The SCONUL electronic point of convergence describes the "understanding" and the usage of various 
thoughts, the "limit" of directing, perceiving or making (for example) the capacities or instruments of each 
segment. 
 
 
THE SCONUL SEVEN PILLARS OF INFORMATION LITERACY 
 

 
 
Identify : Researchers ability to distinguish a necessity for information  
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Scope: Can survey present data and see openings  
Plan: Can collect framework to discover information and data  
Gather: Can place and access the information and data they require  
Evaluate: Can assess the investigation cycle , survey a great deal information and data  
Manage: Can sort out information capacity and ethically  
Present : Can apply the data obtained, present the results of their investigation and join current and 
outdated information and data to deliver new data and spread it in an alternate habits.  
 
Lenses 
A progression of "central focuses" is being made for various customer masses to work with the model to 
be used in unequivocal condition. Central focuses: Same Pillars, Different Views  
 
All together for the model to be basic to specific client organizations and ages, the high level model is 
appeared as a nonexclusive "focus" model for Higher Education, to which a movement of "central 
focuses", tending to the various heaps of understudies, can be related.  
 
SCONUL fostered a "point of convergence" particularly for understudies doing investigate in high level 
training. Despite the fact that the single words tending to the segments are something basically the same, 
their definition "fathoms" and "can" articulations change intangibly from those inside the middle model.  
 
 
Research Lens in Seven Pillars 

The Research Lens is the fundamental of the central focuses to be made. This point of convergence 
depicts limits and abilities (limit) and viewpoints and lead (understanding) which probably could be 
credited to investigate experts in UK Higher Education.  

The Figures (I), (ii), (iii), (iv), (v), (vi), (vii) look at about each segment concerning their 
understandability and limit of the investigation practices in focus. 

 

                 Fig (i): Pillar Identify                                                    Fig (ii): Pillar Scope 
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                          Fig (iii): Pillar Plan               Fig (iv): Pillar Gather 

 

                            Fig (v): Pillar Evaluate    Fig (vi): Pillar Manage 

 

                                                                       Fig (vii): Pillar Present 
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Graduate Employability (2015) Lens on the Sconul Seven Pillars of Information Literacy 
This is the Graduate Employability Lens on the SCONUL Seven Pillars, composed by Stephane Goldstein. 
The point of convergence itself recognizes what the graduated class grasps and can do in all of the 7 
segments (which are: Identify, Scope, Plan, Gather, Evaluate, Manage, Present).  
 
The Figures (I), (ii), (iii), (iv), (v), (vi), (vii) look at about each segment concerning their understandability 
and limit of the graduated class relating to Employability. 

 

 

                                Fig (i): Pillar Identify                  Fig (ii): Pillar Scope  

 

   

                      Fig (iii): Pillar Plan/Gather    Fig (iv): Pillar Evaluate 

  
                                  Fig (v): Pillar Manage   Fig (vi): Pillar Present 
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Sconul Digital Literacy Lens (2013) 
SCONUL’s working group on information literacy promotes IL within Higher Education sector by 
developing and refining 7 pillars model, supporting info professionals to deliver innovative IL, Providing 
a focus for IL within SCONUL and manage any IL-related development. A Digital literate should possess 
Learning skills, ICT/Computer Literacy, Information Literacy, Media Literacy, Communication and 
Collaboration.  
 
 
 
 
 

 
 
 
 
 
 
 
 
 

The Figures (i), (ii), (iii), (iv), (v), (vi), (vii) discuss about each pillar with respect to their understandability 
and ability. 

 

  

                            Fig (i): Pillar Identify     Fig (ii): Pillar Scope  

 

  

                              Fig (iii): Pillar Plan                   Fig (iv): Pillar Gather  
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                              Fig (v): Pillar Evaluate                                Fig (vi): Pillar Manage  

 

 

                                                                         Fig (vii): Pillar Present  

OER LENS (Open Content / Open Educational Resources lens) (2013) 
The OER LENS identifies the 7 pillars of (IL) information literacy on “open content” and “open 
educational resources”.  
 
The Figures (i), (ii), (iii), (iv), (v), (vi), (vii) discuss about each pillar with respect to their understandability 
and ability of OER user. 

  

                            Fig (i): Pillar Identify                             Fig (ii): Pillar Scope  
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                       Fig (iii): Pillar Plan                         Fig (iv): Pillar Gather  

  

                              Fig (v): Pillar Evaluate     Fig (vi): Pillar Manage  

 

                                                                          Fig (vii): Pillar Present  

EBP Lens (Evidence-based practice) in healthcare Lens:  
Clinical consideration experts over medication, nursing and joined prosperity disciplines were 
encouraged to investigate their arrangement and care of the clinical information searching for 
cooperation and practices. This data was by then used to build an EBP point of union utilizing 
indisputable clinical consideration communicating and contemplations inside the center delineate. 
Accountants of Health Science can utilize this point of convergence as a system to instruct the plan and 
plan of data preparing programs for clinical staff. Advance data may too be gotten by assessing the 
impact and sensibility of the mark of union on data capacity levels and at a local level.  
Conclusion 
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The middle model has accentuation on capacities, seen as straight, focused on print unbendable, 
dangerous to change, by heads for guardians; 12 years former so didn't cover novel thoughts and 
improvements inside the information world.  
 
Hence, the progression of "Point of convergence" came basically as new model: with key guidelines (1) 
Must be versatile and flexible (2) Must rehash, not development driven (3) Able to apply to grouped 
customer individuals (4) Early primary center should be UK Higher Education (5) Core model necessities 
to utilize normal (guardian, academic) verbalizations (6) Must expand from "capacities" to "mindsets and 
practices". (6) Must be not hard to apply in practical conditions, accepting the fortitude to be kept ,, by 
watching out for the weakness, by considering the setting of the special capacity you groups by picking 
an affirmation of part of a section where you are sure and could cultivate more, acquired the working 
social affair to progress through the above "Point of convergence". Finally in any case, the central focuses 
plan to help IL experts' assistance that there is framework and ability can be used when gone up against 
with a rapidly growing measure of assessment and a declining proportion of time. 
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