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Abstract
Background and Obijectives: One of the areas of research and study in Scientometrics is scientific

collaborative studies. Katz and Martin (1997) define scientific collaboration as working with other
researchers in order to achieve common goals for the production of new knowledge. This
collaboration has several aspects one of which is co-authorship. Co-authorship can occur in scientific
productions such as paper, notebooks and so on. In recent years, scientific collaboration, and
especially co-authorship, has grown exponentially among authors and researchers. Perhaps this
increasing growth can be attributed to the benefits that scientific collaboration holds for authors and
their works. This research evaluates the scientific production of researchers based on Scientometrics
indicators such as growth rate, cooperative indices, the most prolific researchers and their Hirsch
index, analyzing the components of the co-authorship network of researchers, and investigating the
structures existing in co-authorship networks using social network analysis and based on the
Centrality measure such as degree, betweenness, eigenvectors and closeness. Also, the density
measures, the coefficient of clustering, the distance between nodes and subgroups are also calculated
and determined. The aim of this article was to study the scientific outputs of Semnan university
researchers in term of quantitative indexes (number of outputs, research area, and year) and
gualitative indexes (number of citations and H-Index). Mapping the co-author network of Semnan
university researchers in the Web of Science database was the other purpose of the present paper.
Methodology: The research was conducted based on Scientometrics methods. The research population
included all the documents which mentioned Semnan University as their affiliation and were indexed
in Web of Science from 1990 to 2015. Totally, 2106 documents were indexed in this timespan. The
co-author network was mapped and analyzed by Coau.exe, Ucinet and Netdraw. In order to analyze
the data, different software and measures were used. For this purpose, the data were first analyzed by
coauthor.exe software and the authorship matrix was formed. The obtained matrix was a symmetric
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matrix 194 * 194, in which the diagonal cells were set to zero. Then the matrix was imported into the
UClInet software to provide the proper format required for drawing software. After obtaining the
outputs from the UClInet software, to draw up a map of the co-authorship the NetDraw software was
used. Also, for all authors and researchers of the Semnan University, the h index was calculated
using the Web of Science and the authors with the highest h index were identified.

Findings: The results showed that Engineering (39%), Physics (19.5) and Mathematics (14%) were the
subjects to which Semnan university researchers contributed. Totally, in the time span investigated,
Iranian researchers produced 272019 documents out of which 2106 belonged to Semnan University.
Therefore, this university ranked 30 among the Iranian universities. During the period studied,
Semnan University produced 0.0049% of the universal scientific outputs. The results of the growth
rate calculation indicated 43.22 for Semnan University researchers in the past fifty years that reveals
a promising rising growth rate. Amjadi, Gorji and Orouji with 25, 23 and 15 H-Indexs ranked first to
third, respectively. In term of citation, Amjadi ranked first with 2126 citations and Gorji with 1341
and Orouji with 629 citations were in the next ranks. Investigating the degree from among the
centrality measurements was also calculated and the results showed that Gorji, Fereydoun and
Asghari were in the top. The highest co-authoring rate occurred in 2005 which included 3 authors. As
regards the fields of study, mathematics was the highest single-author subject. After obtaining the
number of co-authorship of documents in different years, three indicators of co-authorship, including
the cooperation index, degree of collaborative and Collaborative coefficient, were obtained, which
showed that these collaborative indicators have increased significantly during the studied years. Also,
there has been an increasing trend in two indicators of degree of collaborative and collaborative
coefficient with several fluctuations over several years in general. The average of these three
indicators for the whole years was 2.52, 0.84 and 0.50 respectively.

Discussion: The results of data analysis showed that, although the flow of co-authorship among the
Semnan University researchers has fluctuated in recent years, during the studied period, the
researchers of Semnan University have tended to write co-authorship. Generally, documents with
three authors were the most co-authorship. The results also showed that the co-authorship network of
Semnan University researchers consisted of 6 main components and 7 isolated authors. The largest
cluster composed of 171 authors. The smaller cluster comprised of 7 authors and the other clusters
included two. Also, subject areas of engineering, physics and mathematics scored the highest number
of articles among Semnan University researchers.

Keywords: Semnan University, scientific output, co-author social network mapping,
scientometrics
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Chart 1: The growth of scientific output of Semnan University in 1995-2015
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Table 1, Research Areas of Researchers of Semnan University at Web of Science in the Years 1990 to 2015

Aoyd | & Hlowe dluw GO0 039> )

Percent | Documents Research Ares Rank
33.90 714 Engineering \
19065 414 Physics Y
14.15 298 Mathematics v
14.05 296 Chemistry ¥
13.81 291 Materials Science 0
7.78 164 Thermodynamics 4
6.69 141 Mechanics v
6.50 137 Computer Science A
5.55 117 Science Technology Other Topics 4
5.36 113 Energy Fuels \e
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Chart 2. The contribution of Semnan University to the scientific output at the national level from 1990 to
2015 on Web sites
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Table 2. The most productive and the most cited of Seman university researchers in Web of Science from

1990 to 2015

SLawl a8 | ok g ple Mg 7 Sl ok g e Yo Sl ST )

Time cited Author %&Jrfgﬁrsi?:rf;b;:g?jtgtfi;?]e Documents Author Rank
2126 Amjadi 8.45 178 Gorji |
1341 Gorji 5.46 115 Amijadi \
629 Orouji 5.22 110 Orouji v
540 Asghari 4.13 87 Fereidoon ¥
471 Fereidoon 2.61 55 Khoramian 0
376 Mahmoudi 2.37 50 Asghari 7
375 Savadkouhi 2.18 46 Tehrani v
316 Talebi 2.08 44 Sadodin A
308 Sadodin 2.08 44 Varaminian 4
251 Khoramian 1.85 39 Kheyrodin Ve
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Table 3. The status of researchers at Semnan University who has the highest H index in citation databases of Web of
Science during 1990 to 2015

o el ! Ok b Iy
H inde Author Rank
25 Amjadi 1
23 Gorji 2
15 Orouji 3
12 Fereidoon 4
11 Asghari 5
11 Savadkouhi 6
11 Mahmoudi 7
10 Sadodin 8
10 Valipour 9
9 Khoramian 10
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Figure 1, The network of co- authorship from the scientific outputs of researchers at the Semnan University from
1990 to 2015 on the Web of Science
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Table 4. The top ten authors have the highest degree in the map of co-authorship of researchers at Semnan University in
the Web of Science during 1990 to 2015

Wy el ki) g3 W)
Degree Author Rank
254 Gorji 1
107 Fereidoon 2
95 Asghari 3
95 Khoramian 4
89 Orouji 5
84 Tehrani 6
83 Amouzadeh 7
80 Amjadi 9
66 Khodai 10
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Table 5. The top ten authors have the most betweenness in the map of co-authorship of researchers at Semnan
University in the Web of Science between 1990 and 2015

b Lo ok 55 45
Betweenness Author Rank
2972.836 Rashidi 1
2972.836 Sadodin 2
2283.913 Rezae 3
2202.886 Mohammadi 4
2055.475 Mehraban 5
1821.165 Keshavarzi 6

1600 Hasanabadi 7
1541.866 Amjadi 8
1436.75 Orouji 9
1399.59 Naderi 10
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Table 6. The top ten authors have the most Closeness in the map of co-authorship of researchers at Semnan
University in the Web of Science between 1990 and 2015

R0y e Ok g5 4
Closeness Author Rank

3.989 Sadodin 1
3.595 Rezae 2
3.974 Naderi 3
3.947 Rashidi 4
3.944 Orouji 5
3.939 Mohammadi 6
3.938 Gorji 8
3.933 Ganji 9
3.929 Keshavarzi 10

-l Hd Ol olTL1d OIKingy (ole Dludel 10 (Silad o o § Syl 40 (SHlon Lo
Y10 6138 Sl b wilw 9T 99 S
o 5h paintie Jlo 55 SVl (St 5 iz b (S ikt 5 65 sltas 5 58 e (sla s b dlons 5 ] el 5hate
Ju.ug-).sj.u.ﬁ};ra.uj).\;g-ﬁaf.u;da OLas Jgda ol (glaesls .l odd asls OLaS F ojleds S5 505 55 aesls ol
or e laals (2l 8 (S 5 on Gty Ol o315 Dliomn (o 3550 Ul 3 JS7 53 Ll ol 0350 Ol Sl
f ode e 5 g e 3 (o 5 b S50 VOV) Sl gy Sl 5 ¥ D pse 4 V0 Jlo s Sk s oa

.@‘oﬁo:‘:d\.ﬁdro)w)b}aj):‘\f@‘obﬁgwjﬁt}ld%o&w}i



4

v Olddses L;M}ra&iwj}u;lbbjﬂ oA :Q\)KQ.A)H.}.A &3l

1to 10 authors

180
160
140 //
120 /
100 ~
80 ///\/
60 /
> // / /\//\
20
0 — — ——— —
199|199|199|199|199(199|199|199|199 199|200 |200|200|200|200|200|200|200|200|200(201|201|201 /201 201|201
0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5
— iy g3 R 0 0 0 0 0 0 0 0 0 0 2 2 2 1 0 3 2 |11 |11 |17 | 7 9 11|11 | 13| 10
olii g3 g 0 0 0 0 0 0 0 0 1 1 0 1 3 4 6 7 7 |11 |31 | 52| 50|59 |69 8793|105
Bliug §3 A 0 0 0 0 0 0 0 0 0 0 1 1 0 3 2 7 6 15|14 | 45|63 |81 |94 | 81 126|157
— sy gt g | 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 2 4 | 17| 28|44 |55 |78 | 76| 98
odiiy o3 iy 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 2 2 0 6 6 |12 |32 |29 |54 | 48
sdiun gl B8 | O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 2 5 7 6 |15 | 19| 15
sliug i uds | 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 2 3 2 2 7 9
sy gd | QO 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 2 7
oliuy g3 A3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0
ol 93 02 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 2 0

eIy 9350 BB Sl EUSE 4 wislwg Ty ol 53 oud wled code Dlodgi 33 Oliows o1KE1S O, King 5 B9 (S0 W9y 9 19l P & 395 I oslod Hlogas

Chart 3. Frequency distribution and co-authorship process of Semnan University researchers in web of Science database by the years studied
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Table 7. Distribution of Collaborative Index, Degree of Collaboration and Collaboration Coefficien among
Researchers at Semnan University at Web of Science in 1990 to 2015

SO po SIlon a0 Sl als Jw
Collaboration Coefficient | Degree of Collaboration | Collaborative Index Year
' ' . 1997-1990
0.50 1 2 1998
0.50 1 2 1999
0.22 0.33 1.66 2000
0.29 0.5 1.75 2001
0.30 0.60 1.60 2002
0.50 0.87 2.25 2003
0.57 1 2.55 2004
0.49 0.83 2 2005
0.54 0.88 2.66 2006
0.47 0.74 2.51 2007
0.46 0.81 2.18 2008
0.54 0.88 2.75 2009
0.61 0.95 3.04 2010
0.62 0.95 3.11 2011
0.63 0.95 3.22 2012
0.63 0.96 3.28 2013
0.65 0.96 3.43 2014
0.65 0.97 3.39 2015
0.50 0.84 2.52 Average
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