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Abstract 

In this present study computer Science theses submitted to the top five contributing 

universities in Shodhaganga electronic thesis repository during the period 2014-15 

have been taken for conducting citation study. The 4,490 citations are analyzed to 

ascertain the authorship patterns along with calculation of collaboration coefficient, 

type of literature, ranking of journals books, time span, and geography. This study 

reveals that journals are most preferred source of information used by researchers in 

the field of computer science. Journal of IEEE occupies in the first rank as the most 

preferred journal having been cited 332 times. This kind of studies will be helpful in 

recognizing researcher‟s information needs and can serve as feedback to the 

librarians in the selection and acquisition of most useful journals. 

Key Words: Citation analysis, Computer Science, Shodhaganga, Electronic Theses and 

Dissertations. 

1. Introduction 

Citation analysis plays a prominent role for easy identification of earlier research. It can 

be used for identifying the characteristics of a discipline such as authorship pattern, 

scatter of literature in different bibliographical forms and subjects, etc. It primarily 

denotes the statistical and mathematical analysis of references or citation appended at the 

end of each scientific communication as an essential and integrated part of it.   

A large number of studies on bibliometrics and citation analyses in particular have been 

conducted and are being conducted in almost every discipline and also in multidiscipline 

area of studies in science and technology (Rajneesh and Rana, 2015). Few bibliometric 
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studies have also been found in computer science. But no study has been reported on 

citation analysis of computer science theses available in Shodhaganga in particular. The 

citation analysis study on computer science theses helps to find out the different types of 

literature used by research scholars in computer science subject. Smith (1981) suggests 

that citation analysis of theses and dissertations can have implications for both collection 

development and user services. Therefore, the present study is intended to find out the 

citation characteristics and trends in the field of Computer Science. The references 

appended to each of the theses submitted to the top five contributing universities in 

Shodhaganga electronic thesis repository during the period 2014-15 have been taken for 

conducting citation study. The 4,490 citations are analyzed to ascertain the authorship 

patterns along with calculation of collaboration coefficient, type of literature, ranking of 

journals books, time span, and geography.  

2. About Shodhaganga 

"Shodhaganga" is the name coined to denote digital repository of Indian Electronic 

Theses and Dissertations set-up by the INFLIBNET Centre. Shodhaganga stands for the 

reservoir of Indian intellectual output stored in a repository hosted and maintained by the 

INFLIBNET Centre. It facilitates open access to Indian theses and dissertations to the 

academic community world-wide. Online availability of electronic theses through 

centrally-maintained digital repositories, not only ensure easy access and archiving of 

Indian doctoral theses but will also help in raising the standard and quality of research. 

The Shodhganga @INFLIBNET Centre provides a platform for research students to 

deposit their Ph.D. theses and make it available to the entire scholarly community in open 

access. The repository has the ability to capture, index, store, disseminate and preserve 

ETDs submitted by the researchers. 

Homepage of Shodhaganga ETD Repository 
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3. Objectives of the Study 

The objectives of the present study are as follows: 

a. To find out the characteristics of the sources of computer science literature 

b. To find out the authorship pattern in the field of computer science 

c. To determine the subject areas with highest number of thesis submitted to 

department of computer science. 

d. To prepare a ranked list of highly cited journals in computer science  

e. To  identify the country wise distribution or geographical scattering of the cited 

journals in computer science 

f. To identify the most cited sources in computer science theses  

g. To determine the citation patterns among computer science theses 

4. Scope and Limitations of the Study  

4.1 Scope of the Study 

The literature cited in the theses is the basis source of information to assess the 

information used by the researchers. Accordingly, the bibliographic references appended 

at the end of doctoral theses have been taken as the source data for the present study. In 

order to achieve the objectives of the study, the doctoral theses submitted to computer 

science department of top five contributing universities in Shodhaganga repository have 

been selected for the present study. 

4.2 Limitations of the Study 

The present study has following limitations. 

a. It considers the citations data exclusively found in the research of computer 

science only. 

b. It studies only those doctoral theses in computer science submitted to top five 

contributing universities in Shodhaganga during the period 2014-15 such as  

i. Jawaharlal Nehru University (17) 

ii. Anna University(1) 

iii. Mahatma Gandhi University(7) 

iv. Bundelkhanda University(2) 

v. Cochin University of Science and Technology(5) (limitation by 

geography/institution) 

5. Methodology 

Number of research methods is available for analysis of use pattern of a subject literature.  

They can be categorized into qualitative and quantitative methods.  The main method 

used in the present study is quantitative, is usually termed as the bibliometric approach or 

citation approach. Citation approach as the methodology adopted in this present 

investigation is based on the analysis of bibliographic references appended to doctoral 

theses in computer science available in Shodhaganga thesis repository have been taken as 
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the sample. This present study includes 32 theses which consist of 4490 total number of 

citations. 

6. Data Analysis and Discussion 

In this study, an attempt has been made to analyze the data collected for the study to get 

the desired objectives. Various statistical techniques are used for analysis, tabular 

representations, and graphical representations to make the data more meaningful. The 

analyzed data has been presented in the following sections. 

6.1 Distribution of Theses by University Wise 

 

 

 

 

 

 

 

 

 

 

 

Figure-1 presents the distribution of theses by University wise. It is observed from the 

above table that the highest number of citations found from Jawaharlal Nehru University 

with 59.66% of citations followed by 19.22% citations found from Mahatma Gandhi 

University, Cochin University of Science and Technology stands with 16.36% of 

citations. The remaining two universities such as Bundelkhand University and Anna 

University contributes 4.16% and 0.57% of citations respectively It is evident that the 

Jawaharlal Nehru University has occupied top position by producing highest number of 

citations i.e. 59.66%. 

6.2 Authorship Pattern of Cited Literature  

One of the main objectives of the present study is to identify the number of articles 

contributed by authors in the field of computer science. The study of authorship patterns 

helps to assess the all contributions of the authors. 



International Journal of Digital Library Services   

 
 

 

IJODLS | Geetanjali Research Publication 76 

   
 

 

Vol. 6, January - March  2016, Issue - 1 www.ijodls.in     

 ISSN:2250-1142 (Online), ISSN 2349-302X (Print) 

 

 

Figure 2 of authorship patterns of literature clearly shows that out of 4,490 citations, 

1330(29.62%) are by two authors. This is followed by 24.49% of citations are by more 

than three authors, 20.02% of them by single authors, and 18.64% of them are in favor of 

three authors. It can be said that collaborative research is prevailing in computer science 

subject.  The remaining 7.21% of citations do not have authors‟ name. 

 

6.3 Single V/S Multiple Authorship 

 

Above figure reveals that the more than half of the citations (72.76%) are contributed by 

multiple authors followed by 20.02% of citations are contributed by single authors.  

Further reveals that 7.21% of citations do not have any authors. Therefore, highest 

number of citations is produced by multiple authors which clearly indicates the increasing 

collaborative research trend in the field of computer science. 

6.4 Degree of Collaboration 

The formula given by K Subramanyam is useful for determining the degree of 

collaboration in quantitative terms. The present study followed the same formula which is 

mathematically put as:  
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C=NM/NM+NS 

Where   

C=Degree of collaboration 

NM=Number of Multi authored papers  

NS=Number of single authored papers 

      Table-1 Degree of Collaboration 

Sl. No Authors No. of Citations  Percentage% 

1 Single Authors 905 21.72 

2 Multiple Authors 3261 78.28 

 Total 4166 100 

In the present study  

 NM=3261 

 NS=905 

 C=3261/3261+905=0.78 

The table 1 shows that rate of collaboration in computer science is 0.78, which reflects 

the degree of prevalence of multiple authored publication in computer science.   

6.5 Frequency of distribution Citation Potential 
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Figure-4 reveals the data regarding the frequency of distribution citation potential per 

theses. It is observed from the study that highest number of citations 31.25% is found 

from 10 theses, followed by 28.12% of citations are cited by 9 theses, and the lowest 

number 3.12% of citations are cited by 2 theses respectively.  

6.6 Chronological Order of Citations 

Table -2 Chronological Order of Citations 

Sl. No Period of Citation Number of Citations Percentage 

1 1955&Before 19 0.42% 

2 1956-60 13 0.28% 

3 1961-65 28 0.62% 

4 1966-70 42 0.93% 

5 1971-75 96 2.13% 

6 1976-80 144 3.20% 

7 1981-85 254 5.65% 

8 1986-90 307 6.83% 

9 1991-95 622 13.85% 

10 1996-2000 1131 25.18% 

11 2001-05 1117 24.87% 

12 2006-10 458 10.20% 

13 2011&After 129 2.87% 

14 Unidentified 130 2.89% 

 Total 4,490 100% 
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Year wise analysis of citations of theses reveals that among the total 4,490 citations, 

0.42% of citations are related to period 1955 and before. There has been an increasing 

trend of citations cited since 1991 onwards (13.85%). Maximum contribution was made 

during 1996-2000(25.18%). During 2006-10 and 2011 and after the number and 

percentage of citations cited are 458 (10.20%) and 129 (2.87%) respectively. Data shows 

the decreasing trend in research output. 

6.7 Distribution of Citation by Indian and Foreign Authors 

An attempt has been made in this study to analyze the documents by Indian and Foreign 

authors. 

Table-3: Distribution of Citation by Indian and Foreign Authors 

Sl. No Authors Total no. of 

Authors 

Percentage 

1 Foreign Authors 3,896 86.77% 

2 Indian Authors 531 11.82% 

3 Unidentified Authors 63 1.40% 

 Total 4,490 100% 

  

Above table depicts the distribution of citations by Indian and foreign authors. It is found 

that of the total 4,490 citations, the researchers referred 86.77% of citations of foreign 

authors; followed 11.82% of citations are of Indian authors. The study also identified that 

the remaining 1.40% of citations do not have authors. It indicates that contribution of 

foreign authors in the field of Computer Science is higher than Indian authors. 

6.8 Distribution of Citation by Form wise 

The citations are from a variety of sources such as books, journals, reports, theses, 

encyclopedias, conference proceedings. One of the main objectives of this present study 

is to find out the form wise distribution of citations. 

Table-4 Distribution of Citation by Form wise 

Sl. No Form No. of Citations Percentage 

1 Books 1093 24.34% 

2 Conference Proceedings 856 19.06% 

3 Journals 2420 53.89% 

4 Technical Report 57 1.26% 

5 Theses 48 1.26% 

6 Handbook 9 0.20% 

7 Encyclopedia 7 0.15% 

 Total 4,490 100% 
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It is found that Journals (53.89%) are the most dominant form of information cited.  

Second most cited source is books accounting for 24.34% of the total citations. In other 

words journals and books together constitute 78.23% of total number of citations cited by 

the research scholars. The next preferred source of information is the conference 

proceedings accounting for 19.06%, followed by Technical report 1.26% and theses and 

dissertation 1.06%, and remaining two sources such as Handbook and Encyclopedia 

stands with 0.20% and 0.15% of citations respectively.  It can be said that the journals are 

the most preferred cited source of information by the computer science researchers. 

6.9 Distribution of Citation by Subject wise  

Subject wise distribution of citation is one of the important issues of citation analysis. It 

helps to know the distribution of citation among the sub branches and allied subjects of 

computer science besides to know the research trend in computer science. The 

distribution of citation appended to the theses pertaining to major branches of computer 

science is presented in the following table. 

Table-5: Distribution of Citation by Subject wise 

Sl. No Subject No. of  Theses Percentage 

1 Computer Network 3 9.37% 

2 Artificial Intelligence 10 31.25% 

3 Digital Image Processing 5 15.62% 

4 Data Mining 4 12.5% 

5 Pattern Recognition 2 6.25% 

6 Soft  Computing 2 6.25% 

7 DBMS 1 3.12% 

8 Software Engineering 1 3.12% 

9 Molecular 2 6.25% 

10 Information Age 1 3.12% 

11 Algorithms 1 3.12% 

 Total 32 100% 
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Table 5 clearly shows that more number of research is conducted in the field of Artificial 

Intelligence (31.35%) followed by Digital Image processing (15.62%), data mining 

(12.5%), computer network (9.37%) contributes 68.84% of the total citations.  The 

remaining subject together contributes 31.16% of the total citations. This clearly indicates 

that the increasing research trend in computer science toward Artificial Intelligence, 

Digital Image Processing, Data Mining, Computer Networks respectively. 

6.10 Distribution of Cited Literature by Country 

Researchers in this present study are interested to find the countries which are 

contributing the most in any given field. This type of analysis helps to identify the 

research trend in different countries. 

               Table-6: Distribution of Cited Literature by Country 

Sl. No Name of Country No .of Citations Percentage 

1 U.S.A 526 11.71 

2 India 315 7.01 

3 U.K 217 4.83 

4 Germany 128 2.85 

5 Japan 64 1.42 

6 China 54 1.20 

7 Netherland 71 1.58 

8 Singapore 25 0.55 

9 Canada 29 0.64 

10 Korea 18 0.40 

11 Taiwan 15 0.33 

12 France 13 0.28 

13 Australia  13 0.28 

14 Hungary 12 0.26 

15 Spain 14 0.13 

16 Switzerland 11 0.24 
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17 Malaysia 9 0.20 

18 Portugal 6 0.13 

19 Italy 5 0.11 

20 Grace 5 0.11 

21 Unidentified 2,939 65.45 

 Total 4,490 100% 

It is noticed that research scholars in Computer Science have referred the literature 

published from 20 countries (Table-6) from all over the world.  It is found that U.S.A 

dominates 11.17% of citations, the second highest utilized citations originated from India 

with 7.01% of citations, UK occupies the third place with a total of 4.83%  citations 

followed by Germany, Netherland, Japan, which occupy the fourth, fifth and sixth place 

with 2.85%,1.58% and 1.42% citations respectively. Further China occupies the seventh 

place with total of 1.20% citations. It is also observed that more than half of the total 

citation 65.45% are not covered the country name. 

6.11 Frequency of Cited Books by decades 

Table-7 Frequency of Cited Books by decades 

Sl. No Year Frequency Percentage 

1 1941-1950 4 0.16 

2 1951-1960 8 0.33 

3 1961-1970 25 1.03 

4 1971-1980 118 4.87 

5 1981-1990 294 12.14 

6 1991-2000 971 40.12 

7 2001-2010 917 37.89 

8 2011-2015 72 2.97 

9 Unidentified 11 0.45 

 Total 1,093 24.34% 

 

Table 7 represents the Chronological distribution of journal citations. It is observed that 

the maximum number of citations 40.12% is cited during 1991-2000, followed by the 
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period 2001-2010 accounting  for 917 (37.89%) citations, 1981-1990 stands with 12.14% 

of citations, 4.87% of citations are from the period of 1971-1990 and the period 2011-

2015 provides 2.97% of citations. Further the other period covered in the study such as 

1961-1970, 1951-1960 and 1941-1950 are accounting for 1.03%, 0.33%, and 0.16% of 

citations respectively. 

6.12 Ranking of Cited Authors (Books) 

Researcher may refer the same book many times written by the same author. This leads to 

identify the most cited works of the authors. The following table clearly shows the total 

number of citations of books which more cited by the authors. 

                       Table-8: Ranking of Cited Authors (Books) 

Sl. No Author Name Frequency Percentage 

1 Sanglard 16 19.04 

2 Datta.A 10 11.90 

3 Venden Bossche.H 8 9.52 

4 Odds.F.C 8 9.52 

5 Marichal.P 8 9.52 

6 Soli D.R 7 8.33 

7 Kelly D.E 7 8.33 

8 Morchhouser.J 7 8.33 

9 Davis 7 8.33 

10 White T.C 6 7.14 

 Total 84 100% 

  

The data in the table 8 shows the ranking of cited author in books. It includes top five 

authors cited in books citations covered in doctoral dissertations under study. The study 

found that Sanglard has occupied first rank with 19.04% of citations followed by second 

rank occupied by the Datta A with 11.90% of citations.  Further found that the authors 

Venden Bossche H, Odds F.G and Maricha P occupied third rank with 9.52% of citations 

each, followed by Soli D.R, Kelly D.D, Morchhouser J and Davis occupied fourth rank 
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with 8.33% of citations each.  Finally fifth rank occupied by White T.C with 7.14% 

citations. 

6.13 Ranking of Cited authors (Journal) 

 

In ranking of authors in journals cited by the research scholars in the doctoral dissertation 

under the study found that Sunglard. D placed with first rank with 21.10% of citations 

followed by Grenberg M.E is in the second position with 15.59% of citations. Further 

found that Ernst J.F occupied third rank with 13.76% of citations, and also Calderone R.A 

and Fonzi W.A occupied with fourth rank with 12.84% of citations each. Finally Zadeh 

L.A and Plumbridge.J occupied fifth rank with 11.92% of citations each. 

6.14 Rank list of Cited Journals 

Libraries must be highly selective in their acquisition programmers due to their limited 

found.  Citation analysis helps to identify the most cited journals which can be considered 

as core journals.  The ranked list prepared as a result of the analysis of citations should 

reflect the priority given by the researchers to the journals.  Such ranked lists are very 

often used as guidelines in the acquisition of periodical in the library. Figure-11 

represents a rank list of most frequently cited journals in Computer Science. 
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The data in the figure 11 clearly shows that the IEEE secured the first rank for being cited 

more number of times with 46.95% of total journals followed by Journal of ACM 

occupies the second rank with 15.98%of citations, Mol.Bioi.Cell occupies the third rank 

with 10.18% of citations.  Further the journals Neural Network, Pattern Recognition and 

Eukaryot occupies fourth, fifth and sixth place with 4.95%, 4.80%, and 4.66% of citations 

respectively. Seventh, eighth and ninth place occupied by the journals Bioinformatics, 

J.Bioi.Chern and Clin, Microbiol stands with 3.39%, 3.25% and 2.97% of citations 

respectively.  Finally Mol.Cell Cardia occupies tenth position with 2.82% of citations.  It 

clearly indicates that Journal of IEEE was the most cited journal among other journals 

used by researchers in the field of Computer Science. 

7. Findings of the Study 

 It is observed in the study that the highest number of Ph.D. theses (11) Submitted 

by Jawaharlal Nehru University during the year 2014.  

 In the year wise distribution of theses more number of theses (78.12%) were 

submitted in the year 2014.  

 In authorship pattern, out of 4490 citations the researcher highly cited the 

(29.62%) citation of two authors. 

 It is found that contribution of Multiple Authorship (69.04%) is higher than single 

Authorship (20.02%).  

 The chronological order of citations in the field of Computer Science reveals that, 

there has been an increasing trend of citations cited from 1991 awards (13.85%). 

Maximum contribution was made during 1996-2000 (25.18%). 

 It is found that of the total 4490 citations, 86.77% of citations are found from 

foreign Authors. It indicates that contribution of foreign authors in the field of 

Computer science is higher than Indian authors. 

 The analysis of citations according to the bibliographic from revealed that the 

journal contribution is higher than other forms of literature by producing 53.89% 

of citations used by the researchers in the field of Computer Science. Books are 

the second most cited source accounting for 24.34% (1093) of total citations. 

 The Journal of IEEE occupies the first rank as the most preferred journal having 

been cited 332 times.  

 In the geographical scattering of literature, USA dominated with more number of 

citations (11.17%). India got second place with 7.01% of citations.  

 Subject-wise distribution shows that maximum number of (31.25%) research 

conducted in the field of Artificial Intelligence.  

 The year wise distribution of Journals indicates that the researchers cited 

maximum number of journals (40.12%) published from 1991-2000 onwards. 

 Out of total 1093 cited Journals; Sanglard got first position with 19.04 % of 

citations.  

8. Conclusion 

Citation play vital role in identification and retrieval of earlier works. This study provides 

interesting and important findings with regard to salient features of theses completed in 

Computer Science in top 5 universities in Shodhaganga. The study permits inferences 
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regarding trends of research approach in the field computer science. Librarians are 

expected to know enough about key subjects in order to assist patrons with their research 

needs. It is evident from this citation study that Ph.D. research scholars of computer 

science department from top 5 contributed university consulted enormous literature while 

preparing their dissertation. This study reveals that journals are most preferred source of 

information used by researchers in the field of computer science. Journal of IEEE 

occupies in the first rank as the most preferred journal having been cited 332 times, 

second journal of ACM occupies second rank getting 113 citations. This rank list of 

journals is very useful in the acquisition of periodicals in the library could also help in 

evaluating the importance of journals. It helps librarians and researchers to select the 

journals of gather importance in a particular subject area. This kind of studies will also be 

helpful to recognize researcher‟s information needs and requirement and can serve as 

feedback to the librarians in the selection and acquisition of most useful journals within 

the budget constraints. 
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