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ABSTRACT
This study aims to describe the general patterns of Korean research in Arts and Kinesiology, particularly from the perspective of 
authorship. Among the 12 sub-areas of Arts and Kinesiology indexed in the Korean Citation Index (KCI), journals in three sub-areas, 
“Arts,” “Design,” and “Kinesiology” have the longest publishing histories and produced the largest volume of articles. 68 journals 
in the “Arts,” “Design,” and “Kinesiology” sub-areas were accredited in the KCI between 2001 and 2019; 40,955 articles which were 
published in the journals between the years of accreditation and the end of 2019 serve as the context of this article. Authorship, 
affiliated institutions and countries, openness to new authors, top researchers, topological properties of authorship networks, 
overall research performance by authors, and co-authorship patterns were analyzed and compared among three sub-subjects.
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1. INTRODUCTION

Compared to other disciplines such as medicine, engineering, 
and natural sciences, the scholarly benefits and impact 
generated by Arts and Kinesiology research are not always visible 
or objectively measurable. Often, the research achievements 
in Arts and Kinesiology are presented not only in articles but 
also in other diverse and unique formats, such as exhibitions, 
performances, music scores, and artistic or design displays 
(Thelwall & Delgado, 2015). Owing to these unique research 
practices and cultures, relatively less attention has been paid 
to bibliometric explorations in Arts and Kinesiology research. 
Specifically, under the current circumstances, where the 
bibliometric explorations concentrating on authorship patterns 
of Korean research are rare across all subject areas beyond Arts 
and Kinesiology, bibliometric analysis of the authorship patterns 
in Korean research in Arts and Kinesiology is even rarer. 

Existing bibliometric studies about the authorship patterns 
of Korean research include Park and Heo (2017), Lee (2017), 
Shin (2019), Sun and Jiang (2014), and Yi, Kim, and Jang (2009). 
Park and Heo (2017) explored the research collaborations 
of authors in library and information sciences. Based on a 
network of journals derived from shared authorship among the 
journals, Lee (2017) established academic communities and 
analyzed the characteristics of these communities. However, the 
target discipline was public administration (Lee, 2017), which 
is unrelated to Arts and Kinesiology. Shin (2019) explored 
publication trends of Korean early career researchers in the 
library and information science discipline. Majorly targeting 
science-related disciplines, Sun and Jiang (2014) explored 
the international collaboration patterns between Korean and 
Chinese researchers. Yi et al. (2009) examined the article 
production and authorship patterns of a Korean research 
institute, but the disciplinary focus was on medical articles. Both 
Sun and Jiang’s study and Yi et al. explored authorship patterns 
of SCI-indexed journals, which are not quite relevant to the 
scope of the current study.

There are some studies on the publishing patterns of Korean 
research in Arts and Kinesiology, such as in beauty (Kim & 
Hwang, 2014), dance (Hwang, 2011; Hwang & Yang, 2012), 
theater (Oh, 2015), and music (Choi, 2017). However, the 
research was not focused on the exploration of authorship 
and collaboration patterns. They mainly analyzed research 
productivity, types of articles, keywords, and the chronological 
trends in the topics being explored in the existing literature. As 
a few of the rare exceptions, Lee and Chung (2018) examined 
interdisciplinary collaboration patterns of Korean researchers in 
all disciplines, including “Arts and Kinesiology.” They suggested 

that overall collaboration trends have been rising, and the 
collaborations within the same disciplines tend to be stronger 
than the collaborations across disciplines (Lee & Chung, 2018). 
Park (2011) briefly outlined the general authorship patterns for 
“Music Education,” along with article productions and citations 
in the research field, over a period of more than 30 years. Ko, 
Kim, and Min (2014) also explored the author keywords of 
not only Arts and Kinesiology but also social sciences and 
humanities. However, their focus was mainly on how to build 
the conceptual taxonomy of keywords used by the authors (Ko 
et al., 2014). 

The inadequacy of the bibliometric understanding of Arts 
and Kinesiology is also the same for international research. 
Even though several studies have examined authorship patterns 
(Bozeman, Fay, & Slade, 2013; Onodera & Yoshikane, 2015), 
there are few studies (Al, Şahiner, & Tonta, 2006; Chai & Xiao, 
2012; Leydesdorff, Hammarfelt, & Salah, 2011; Thelwall & 
Delgado, 2015) about bibliometric analyses of international 
journals relevant to Arts and Humanities. Especially, little 
research has been conducted to examine the authorship of 
articles in Arts and Kinesiology. In particular, Ho and Ho (2015) 
briefly investigated the number of authors in “dance” research 
using 28,307 articles collected from the Arts and Humanities 
Citation Index. Chai and Xiao (2012) also explored countries 
of authors’ affiliations and co-authorship patterns in “design 
studies” using 429 articles collected from Scopus. 

To fill the gap in existing literature, this article emphasizes 
describing the general patterns of Korean research in Arts and 
Kinesiology, primarily from the perspective of authorship. 
Among the 12 sub-areas of Arts and Kinesiology indexed in 
the Korean Citation Index (KCI), journals in the three sub-
areas – “Arts,” “Design,” and “Kinesiology” – were chosen 
as the context of this study. The reason behind the choice of 
these sub-areas lies in the fact that these sub-areas have the 
longest publishing histories and produced the largest volume 
of articles. The general patterns of authorship and collaboration 
will be compared among the three sub-areas. The intensity of 
authorship in journal articles and scholarly practices are known 
to vary significantly among subject areas or disciplines (Adams, 
2013). However, the differences in authorship and scholarly 
practices in Korean Arts and Kinesiology research are unknown. 
Therefore, to empirically examine and prove the differences, the 
current study will address the following questions.

1.	�On average, how many authors wrote an article in each of 
the sub-areas?

2.	�What was the percentage of sole-authored papers in each 
sub-area? 

3.	�What were the types of author affiliations, and what were 
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the countries of the affiliations?
4.	�How much openness was there to new authors in each sub-

area?
5.	�Who were the top researchers in each sub-area?
6.	�What topological characteristic does the co-authorship 

network of each sub-area have?
7.	�What was the overall research productivity of authors in 

each sub-area?
8.	�Beyond “Arts and Kinesiology,” what were the various 

research interests of authors in each sub-area?

 
2.	�DATA COLLECTION AND THE SCOPE OF THE 

CURRENT STUDY

The KCI is “the database constructed for information 
including Korean domestic journals, articles, and references.”1 
As its main function, the KCI evaluates the qualitative level of 
Korean domestic journals. Especially, it defines eight subject 
areas – Humanities, Social Science, Natural Science, Engineering, 

Medicine and Pharmacy, Marine Agriculture and Fishery, Arts 
and Kinesiology, and interdisciplinary studies, and accredits 
quality journals in each subject area. In Arts and Kinesiology, as 
of 2019, 125 journals were accredited under 12 sub-areas.2 Table 
1 shows the number of journals and publication volumes for 
each sub-area from the time when each journal was accredited 
by the KCI until 2019. It demonstrates that “Arts,” “Design,” and 
“Kinesiology” sub-areas have the longest publication histories 
and have been the most prolific in research activities compared 
to the other sub-areas. Thus, 68 journals that were accredited 
by the KCI from 2001 until 2019 and are pertinent to “Arts,” 
“Design,” and “Kinesiology” were chosen as target journals of the 
current study. Then, 40,955 articles published in these journals, 
and 28,836 distinct authors serve as the context of the current 
study. Detailed information about the articles (i.e., titles, journals, 
publication years, and languages) and authorship information 
(i.e., the list of authors of each article, the flag indicating first 
author, and the author’s affiliated institutions) was collected 
automatically via the KCI Open API.3 To examine the authors’ 

1	https://www.kci.go.kr/kciportal/aboutKci.kci

2	https://www.kci.go.kr/kciportal/po/search/poArtiSear.kci
3	https://www.kci.go.kr/kciportal/po/openapi/openApiConnView.kci

Table 1. Volume of annually published articles by sub-areas

Sub-subject areas
Publishing year

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 Total

Art
94
(6)

124
(7)

201
(8)

205
(10)

236
(12)

305
(13)

408
(14)

392
(15)

450
(17)

495
(17)

516
(17)

618
(20)

616
(20)

568
(19)

619
(20)

602
(21)

6,449
(21)

Arts and Kinesiology
20
(1)

15
(1)

20
(1)

17
(1)

21
(1)

20
(1)

20
(2)

32
(2)

28
(2)

42
(2)

43
(2)

46
(2)

39
(2)

34
(2)

44
(2)

48
(2)

53
(2)

542
(2)

Arts in General
176

(1)
226

(1)
305

(1)
280

(2)
254

(2)
305

(3)
301

(3)
368

(4)
434

(4)
504

(5)
487

(7)
507

(8)
551
(10)

587
(10)

5,287
(10)

Beauty
144

(1)
126

(1)
181

(2)
211

(2)
200

(2)
195

(2)
250

(3)
346

(4)
352

(5)
382

(5)
379

(5)
2,766

(5)

Costumes
42
(1)

47
(1)

42
(1)

43
(1)

50
(1)

86
(2)

88
(2)

92
(2)

101
(2)

103
(2)

103
(2)

88
(2)

84
(2)

92
(2)

1,061
(2)

Dence
56
(1)

56
(1)

59
(1)

54
(1)

69
(1)

78
(2)

144
(5)

194
(5)

236
(6)

280
(6)

317
(7)

280
(7)

295
(7)

291
(7)

295
(7)

2,704
(7)

Design
96
(1)

131
(1)

364
(2)

260
(2)

292
(2)

379
(3)

416
(3)

411
(3)

486
(3)

533
(3)

495
(3)

475
(3)

488
(5)

623
(7)

896
(10)

970
(11)

1,060
(13)

1,201
(16)

9,576
(16)

Film
48
(1)

60
(1)

45
(1)

53
(1)

84
(1)

76
(2)

94
(2)

114
(2)

154
(3)

148
(4)

123
(4)

149
(5)

147
(5)

1,295
(5)

Kinesiology
23
(1)

61
(2)

784
(7)

753
(9)

893
(11)

958
(12)

1,093
(12)

1,282
(13)

1,451
(15)

1,717
(16)

1,800
(16)

1,860
(18)

1,824
(18)

1,941
(18)

1,982
(19)

1,976
(20)

1,714
(24)

2,124
(28)

2,344
(31)

26,580
(31)

Musicology
21
(1)

47
(3)

98
(5)

105
(6)

105
(6)

122
(8)

131
(8)

141
(8)

159
(9)

148
(9)

160
(9)

180
(11)

241
(15)

246
(15)

192
(14)

240
(16)

2,336
(16)

Other Arts and Kinesiology
7

(1)
9

(1)
8

(1)
38
(2)

32
(2)

37
(2)

71
(3)

145
(3)

180
(3)

197
(5)

212
(6)

258
(7)

262
(7)

1,456
(7)

Theater
22
(1)

63
(3)

37
(2)

55
(3)

177
(3)

Total
23
(1)

157
(3)

935
(9)

1,247
(19)

1,400
(25)

1,840
(31)

2,190
(37)

2,529
(40)

2,898
(48)

3,373
(52)

3,726
(59)

3,913
(65)

4,046
(68)

4,420
(70)

4,950
(82)

5,348
(97)

5,182
(106)

5,795
(115)

6,257
(125)

60,229
(125)

Numbers in parentheses indicate number of journals.
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overall research performance and the subject areas of the journals 
where the authors have published articles, the list of each author’s 
entire publications indexed in KCI was separately collected for 
this study.

The main purpose of this study is to derive a distinct pattern 
of authorship and collaboration patterns, depending on the 
sub-areas. Most of the analyses described in the current article 
largely target the 68 journals accredited in the KCI. If otherwise, 
the scope of the analyzed data will be clearly explicated. For this 
study, the first step was to analyze the author population and the 
number of authors per article in the three sub-areas. The second 
step of the analysis dealt with the authors’ affiliated institutions 
and countries. The third step was to examine the openness 
towards new authors in the three sub-areas. The top 20 
researchers of the three sub-areas were also examined. For each 
sub-area, network visualizations and the analyses of topological 
properties of the networks were provided as well. As an extended 
analysis of the authorship patterns in the three sub-areas, the last 
two sections describe the investigation of the overall research 
performance of authors and the interdisciplinary and inter-
topical collaboration patterns.

3.	GENERAL AUTHORSHIP PATTERNS

3.1.	Number of Authors 
Among the three sub-areas, 3,911 distinct authors published 

articles in KCI accredited journals in the “Arts” sub-area, and 
they comprise 8,043 authorships. In the “Design” sub-area, 
there were 7,889 distinct authors with 16,115 authorships. The 
“Kinesiology” sub-area had the largest numbers, with 17,387 
authors and 58,067 authorships. Hence, the “Kinesiology” 
sub-area has the largest author population, which was 4.4 
times larger than the author population of “Arts” and 2.2 times 
larger than the author population of “Design.” Considering 
the different volume of articles published in each sub-area, the 
largest author population of “Kinesiology,” followed by “Design” 
and “Arts,” seems to be natural. Moreover, with the increasing 
volume of articles in the three sub-areas (refer to Table 1), the 
total number of authors who published articles in the sub-
areas naturally increased. Hence, instead of comparing the total 
authors per sub-area, the average number of authors per article 
was compared across the sub-areas. Fig. 1 shows the average 
number of authors per article for each sub-area. To test the 
statistical significance of the differences, the analysis of variance 
(ANOVA) test was performed. This test and the subsequent 
Scheffé pairwise test yielded that the average number of authors 
per article was different across the sub-areas (F=2601.28, df=2, 

40953; p<0.001). The articles in “Kinesiology” were written by 
more than two authors (M=2.31, σ=1.31) on average. Compared 
with the other two sub-areas, the “Kinesiology” sub-area also 
has the largest number of authors per article. Next, the “Arts” 
sub-area has the smallest number of authors per article, and the 
articles written by from 1.04 authors to 1.29 authors throughout 
the years (M=1.24, σ=0.60). The articles in “Design” were 
written by more than 1.5 authors but less than two authors from 
2002 until 2019 (M=1.79, σ=0.83). As the figure depicts, in all 
sub-areas, the number of authors per article is in an increasing 
trend as the years pass.

Next, the distribution of the author numbers per article 
was examined according to the sub-areas, and Fig. 2 shows 
the result. Among the three sub-areas, the research in “Arts” 
was conducted mainly by a single researcher. Over 80% of the 
articles of this sub-area were written by one author. On the other 
hand, 40% and 27% of the articles in “Design” and “Kinesiology” 
were sole-authored, respectively. In “Design” and “Kinesiology,” 
the volume of the articles written by two authors was larger than 
the articles written by a single author. Additionally, while the 
“Arts” sub-area has the smallest ratio of articles written by more 
than three authors (i.e., 1.1%), “Kinesiology” has the largest 
ratio of articles written by multiple authors (i.e., more than three 
authors, 11.4%) followed by “Design” (3.2%). Therefore, the 
research sub-area where the collaborations are the most active 
among the three sub-areas in our consideration is “Kinesiology.” 

To examine the changing collaboration patterns in terms of 
the number of authors, the ratio of the sole-authored articles to 
the total number of articles published for each sub-area in each 
year was examined, as shown in Fig. 3. Again, the “Arts” sub-
area has the highest ratio of sole-authored articles, but the trend 
is decreasing. In the early 2000s, the ratio was more than 90% 
but has reduced to approximately 76% in 2019. The other two 

Fig. 1. Average number of authors per article by sub-area.
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sub-areas also demonstrated that the ratio of articles written 
by one author is decreasing. The trend shows that in the early 
2000s, the ratio of single authors was around 40-50% but has 
recently gone down. In line with the universal research practice 
patterns of most countries and disciplines (Greene, 2007) and 
especially coinciding with the rising collaboration trends in the 
entirety of Korean research (Lee & Chung, 2018), these results 
described in Figs. 1-3 clearly suggest that the collaborations in 
Korean research of Arts and Kinesiology are reinforced.

3.2. Authors’ Affiliated Institutions and Countries 
We investigated the types of institutions that authors were 

affiliated with when they published their articles and the 
countries where the affiliated institutions were located. To that 
end, two human coders carefully exploited three typical search 
engines – Google, Wikipedia, and Naver – to find the types of 
institutions and countries. In this analysis, the institution of an 
individual authorship was considered for each article, because an 
author could be affiliated with different institutions for different 
articles. When two coders agreed on both types of information 
for a given institution (i.e., both the type of institution and 
the country), the definition was accepted. Otherwise, the 
information was re-defined as “Unknown.” This study used 
the classifications of the institution types defined in Lee and 
Bak (2016). The ratio of inter-coder agreement was 99.9%. In 
other words, out of 82,225 authorships for 40,955 articles, the 

institutions of only 568 authorships could not be defined. Apart 
from these unknown types, the remaining results of the analyses 
are presented in Tables 2 and 3.

Table 2 shows that the majority of authors in Korean Arts and 
Kinesiology research were affiliated to universities or colleges. 
In “Arts” research, the second most prevalent type of institution 
fell under “miscellaneous,” followed by research institutions 
and government agencies. The “miscellaneous” type includes 
“academic society/professional associations,” “primary and 
secondary schools,”4 “museums,” and “hospitals.” Among the 
“miscellaneous” type of institutions in “Arts” research, “museums” 
and “primary & secondary schools” types were most frequent. In 
“Design” research, 95% of the authorship was from universities 
or colleges, followed by businesses. Similarly, 96% of authorship 
in “Kinesiology” research was affiliated with a university or a 
college, followed by “research institutions” and “miscellaneous.” 
Among the “miscellaneous” type of institutions in “Kinesiology” 
research, “primary & secondary schools” occupied the most 
frequently affiliated institution types. Therefore, “Kinesiology” 
research was conducted mainly by academic researchers, whereas 
“Design” researchers collaborated with researchers with practical 
skills and industrial experience. “Arts” researchers collaborated 
with researchers with relatively more diverse experiences 

Fig. 2. Distribution of author numbers per article. Fig. 3.	�Ratio of sole-authored articles divided by total number of articles by 
each sub-area in each year.

Table 2. Types of authors’ affiliated institutions

  University/College Research institute Government agency Business Miscellaneous

Arts 85.8% (6,897) 4.0% (321) 1.6% (125) 0.9% (74) 7.8% (626)

Design 94.8% (15,277) 1.1% (177) 0.5% (79) 2.4% (391) 1.2% (191)

Kinesiology 95.8% (55,653) 1.7% (989) 1.1% (656) 0.3% (151) 1.1% (618)

4	�Such as ‘elementary schools,’ ‘middle schools,’ ‘high schools,’ and ‘private 
educational institutes.’
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compared to the other two sub-areas.
The next analysis is to examine the national affiliations of 

authors as detailed in Table 3. This table shows that over 95% 
of the research in Arts and Kinesiology was performed by 
domestic researchers. In the three sub-areas, 6.0%, 2.8%, and 
1.4% were the ratios of internationally affiliated authorships 
in “Arts,” “Design,” and “Kinesiology,” respectively. In “Arts,” 
which was the most active sub-area for international research 
participation among the three sub-areas, the most frequently 
presented research in Korean journals was by American and 
Japanese researchers. In “Kinesiology,” which was the least 
active sub-area of international participations, American and 
Japanese researchers were also the ones who published their 
works in Korean journals. In “Design” research, American 
researchers were the most common international scholars who 
presented their works in Korean journals, followed by European 
researchers. 

Next, the rate of internationally collaborated articles was 
examined. There were 1,423 articles written by international 
authors, and amongst them, 301 articles, 227 articles, and 
895 articles were about “Arts,” “Design,” and “Kinesiology,” 
respectively. Among the 1,423 articles, 1,155 articles were 
authored by a single international author, and 268 articles (9 
articles in “Arts,” 43 articles in “Design,” and 216 articles in 
“Kinesiology”) were written by international collaborations. 
Among the 268 articles, authors of 109 articles were from the 
same international country (6 articles in “Arts,” 27 articles in 
“Design,” and 76 articles in “Kinesiology”). This means that 
the authors of these articles did not include Korean authors. 
The remaining 159 articles were international collaborations 
(3 articles in “Arts,” 14 articles in “Design,” and 142 articles in 
“Kinesiology”). Among 159 internationally collaborated articles, 
Korean researchers participated in 143 articles (2 articles in “Arts,” 
7 articles in “Design,” and 134 articles in “Kinesiology”). Among 
159 internationally collaborated articles, 140 articles were 
written by authors affiliated with two countries. 16 articles were 
authored by researchers of three countries, and three articles 
were jointly written by authors affiliated with four countries. As 
an extension of the collaboration pattern analysis in Korean Arts 

and Kinesiology research, Section 3.7 is devoted to the analysis 
of interdisciplinary or inter-topical collaboration patterns.

3.3. Openness of Journals in Arts and Kinesiology
The next analysis is to examine the openness or closeness 

of research in “Arts,” “Design,” and “Kinesiology.” Here, 
openness refers to the extent to which a given journal or sub-
area is open to new authors. Cabot, Izquierdo, and Cosentino 
(2018) assessed the openness of international conferences on 
“Computer Science” by counting the overlap of authorship over 
the years of a given conference series. That is, the openness 
indicates the percentage of new authors who have never 
published articles to the same conference series. Cabot’s study 
suggested that the higher the openness of a conference series, 1) 
the more beneficial it is to increase the research diversity, and 2) 
it indicates that more researchers were working on the relevant 
topics. Specifically, Cabot calculated the percentage of new 
authors who have never presented any paper in a corresponding 
conference only one time in a certain year. However, the 
current study calculates the openness of a sub-area every year. 
Especially, as a modification to Cabot’s calculation, the openness 
was calculated in each year and for each journal. For a journal 
of a certain year, first, the number of new authors who did not 
publish any paper in the corresponding journal in the previous 
three years was computed. Then, the number was divided by 
the total number of authors of the journal in the corresponding 
year. For instance, to compute the openness of the journal titled 
Korean Journal of Sport Studies in 2015, among 736 distinct 
authors who published a paper in the journal that year, it was 
found that 404 authors did not publish any paper in the Korean 
Journal of Sport Studies from 2012 to 2014. Thus, the journal 
had a 54.9% openness in 2015. In this way, this study computed 
the openness for every journal in the “Arts,” “Design,” and 
“Kinesiology” sub-areas. The average openness of journals in 
the “Arts,” “Design,” and “Kinesiology” sub-areas are depicted in 
Fig. 4. Even though the openness in “Arts” research is relatively 
higher than “Design” and “Kinesiology,” the overall trend of 
openness is declining. This implies that there are similar groups 
of authors who have been working on “Arts” related studies and 

Table 3. Countries of authors’ affiliated institutions

Korea Japan China USA Europe Other Asian 
countries Other countries

Arts 94.0% (7,559) 1.2% (95) 0.5% (38) 1.3% (106) 0.4% (33) 0.3% (22) 0.2% (18)

Design 97.2% (15,664) 0.4% (66) 0.3% (41) 0.5% (81) 0.4% (72) 0.1% (24) 0.0% (6)

Kinesiology 98.6% (57,258) 0.5% (300) 0.1% (85) 1.2% (686) 0.1% (50) 0.1% (51) 0.2% (140)
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presented their research achievements consistently. However, 
in “Design” and “Kinesiology” research, it is hard to discover 
any obvious pattern. From 2007 until 2012, in both sub-areas, 
the openness in research increased by a small number, but the 
values decreased since 2013. However, both sub-areas maintain 
openness in research between 50% and 60%.

3.4. Top Researchers in Three Sub-Areas
The next analysis is to examine the top 20 researchers in 

each of the three sub-areas. Table 4 lists the top 20 researchers 
of the “Arts” sub-area. Similarly, Table 5 and Table 6 list the top 
20 researchers of the “Design” and “Kinesiology” sub-areas, 
respectively. The top ranks of these analyses were gauged only 
by the number of articles published in the journals accredited 
in the KCI. In the “Arts” sub-area, while one of the top 
researchers was affiliated with a research association, most of 
the top researchers were affiliated with universities. Specifically, 
the institutions that most of the top researchers in the “Arts” 
sub-area were affiliated with were Ewha Womans University 
and national universities of education (i.e., either Korea 
National University of Education, Daegu National University 
of Education, or Gyeongin National University of Education). 
In the “Design” sub-area, all the top 20 researchers were 
affiliated with universities. The institutions that most of the 
top researchers in “Design” were affiliated with were Hanyang 
University, Hongik University, Kookmin University, and 
Konkuk University. All the top 20 researchers in “Kinesiology” 
were also affiliated with universities. They were mostly affiliated 

Fig. 4. Average openness of journals in three sub-areas.

Table 4. Top 20 researchers of “Arts” sub-area

Name Institution Total No. of articles 
(ratio to the grant total of sub-area)

Average No. of 
articles per year

Years of 
publications

Moon, Myung-Dae (문명대) The Art History Research Institute of Korea 46 (0.71%) 3.1 15

Kim, Sunah (김선아) Hanyang University 45 (0.70%) 3.2 14

Lee, Jin-Sook (이진숙) Chungnam National University 39 (0.60%) 4.3 9

Park, Yon-Sun (박연선) Hongik University 34 (0.53%) 5.7 6

Sohn, Jihyun (손지현) Mokwon University 28 (0.43%) 2.3 12

Chung, WonJun (정원준) Tongmyong University 27 (0.42%) 2.7 10

Sim, Young-Ok (심영옥) Kyung Hee University 27 (0.42%) 1.8 15

Lee, Jooyon (이주연) Gyeongin National University of Education 26 (0.40%) 2.0 13

Row, Yong (노용) Ewha Womans University 24 (0.37%) 2.4 10

Lee, Seok-Hyun (이석현) Chung-Ang University 23 (0.36%) 2.9 8

Kim, Hyungsook (김형숙) Seoul National University 23 (0.36%) 2.1 11

Hong, Sun Pyo (홍선표) Ewha Womans University 23 (0.36%) 1.9 12

Lee, Sang Ok (이상옥) Jeonju University 23 (0.36%) 2.6 9

Yi, Sung Do (이성도) Korea National University of Education 22 (0.34%) 1.7 13

Kim, Hwang Gee (김황기) Daegu National University of Education 20 (0.31%) 1.8 11

Jeon, Hyesook (전혜숙) Ewha Womans University 20 (0.31%) 1.7 12

Ahn, Hyeri (안혜리) Kookmin University 20 (0.31%) 1.7 12

Choi, Gyoung-Sil (최경실) Ewha Womans University 19 (0.29%) 2.4 8

Park, Eundeok (박은덕) Korea National University of Education 19 (0.29%) 2.1 9

Kim, Yisoon (김이순) Hongik University 19 (0.29%) 1.4 14
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Table 5. Top 20 researchers of “Design” sub-area

Name Institution Total No. of articles 
(ratio to the grant total of sub-area)

Average No. 
of articles per year

Years of 
publications

Kim, Joo Yun (김주연) Hongik University 88 (0.92%) 5.9 15

Nah, Ken (나건) Hongik University 60 (0.63%) 6.0 10

Kim, Jong Moo (김종무) Dankook University 52 (0.54%) 6.5 8

Nam, Kyeongsook (남경숙) Hanyang University 51 (0.53%) 3.6 14

Kim, Moon-Duck (김문덕) Konkuk University 50 (0.52%) 3.3 15

Kim, Sunghoon (김성훈) Hanyang University 47 (0.49%) 4.3 11

Yoon, Jae-eun (윤재은) Kookmin University 45 (0.47%) 3.2 14

Song, Jisung (송지성) Hanyang University 44 (0.46%) 3.4 13

Oh, Chanohk (오찬옥) Inje University 43 (0.45%) 2.5 17

Lee, Hyun Soo (이현수) Yonsei University 41 (0.43%) 2.9 14

Kim, Jongha (김종하) Dongyang University 41 (0.43%) 3.4 12

Nam, Mee-Kyung (남미경) Hyupsung University 39 (0.41%) 3.3 12

Hwang, Yeonsook (황연숙) Hanyang University 38 (0.40%) 2.7 14

Lee, Chan (이찬) Kookmin University 35 (0.37%) 2.5 14

Lee, YeunSook (이연숙) Yonsei University 35 (0.37%) 3.2 11

Moon, Jeong Min (문정민) Chosun University 34 (0.36%) 3.4 10

Kim, Suk-Tae (김석태) Inje University 34 (0.36%) 2.1 16

Lim, CheZin (임채진) Hongik University 33 (0.34%) 2.8 12

Chang, Dong Ryun (장동련) Hongik University 32 (0.33%) 2.5 13

Kim, Jong Jin (김종진) Konkuk University 32 (0.33%) 2.1 15

Table 6. Top 20 researchers of “Kinesiology” sub-area

Name Institution Total No. of articles 
(ratio to the grant total of sub-area)

Average No. 
of articles per year

Years of 
publications

Kim, Yong-Man (김용만) Dankook University 148 (0.56%) 8.7 17

Kim, Ji Tae (김지태) Dankook University 130 (0.49%) 8.7 15

Lee, Man-Gyoon (이만균) Kyung Hee University 125 (0.47%) 7.4 17

Lee, Jeoung Hak (이정학) Kyung Hee University 124 (0.47%) 8.3 15

Kim, Kijin (김기진) Keimyung University 122 (0.46%) 7.2 17

Cho, Kwang Min (조광민) Yonsei University 119 (0.45%) 7.0 17

Lim, Soo-Woen (임수원) Kyungpook National University 109 (0.41%) 6.4 17

Lee, Keun-mo (이근모) Pusan National University 100 (0.38%) 5.9 17

Park, JungGil (박중길) Korea University 97 (0.36%) 7.5 13

Won, Young-Shin (원영신) Yonsei University 94 (0.35%) 5.5 17

Han, Jin Wook (한진욱) Kyung Hee University 92 (0.35%) 7.1 13

Lee, Chul Won (이철원) Yonsei University 88 (0.33%) 5.2 17

Choi, Seung Wook (최승욱) Sungshin Women’s University 85 (0.32%) 6.5 13

Kim, Young-Jae (김영재) Chung-Ang University 83 (0.31%) 5.5 15

Kang, Hyun-sik (강현식) Sungkyunkwan University 78 (0.29%) 4.9 16

Lee, Hyun Su (이현수) Pusan National University 75 (0.28%) 4.7 16

Yoon, Yong-Jin (윤용진) Yonsei University 75 (0.28%) 4.7 16

Nho, Hosung (노호성) Kyung Hee University 74 (0.28%) 4.6 16

Huh, Jin Young (허진영) Dankook University 72 (0.27%) 4.0 18

Seo, Young Hwan (서영환) Chosun University 72 (0.27%) 5.1 14
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with Dankook University, Kyung Hee University, Pusan 
National University, and Yonsei University.

In addition, the top researchers of the three sub-areas seem 
to have different publication tenures. The ranges of the average 
numbers of a top author’s articles per year were also different 
according to the sub-areas. Specifically, the average number of 
articles published by the top 20 authors in “Kinesiology” was 
larger than the numbers of the other two sub-areas. That is, each 
sub-area has a different author population (refer to the results of 
Section 3.1), and authors of each sub-area seem to have different 
patterns of research productivity. Hence, the following Section 
3.5 analyzes and compares the overall research productivities of 
the authors among the three sub-areas.

3.5.	�Network Visualizations and Topological Analyses 
of Co-Authorship Networks

This section explores the social status of authors in each sub-
area and the authors’ collaborative statuses by introducing the 
overall collaboration network of each sub-area and analyzing 
its topological properties. To that end, for each sub-area, a co-
authorship network was established as an egocentric network. 
Because co-authorship relationships do not have an origin and 
a destination, the network was represented as an undirected 
network. The edge weights of the network indicated the 
numbers of co-authored publications between two authors (i.e., 
nodes) within the corresponding sub-area. First, Fig. 5 depicts 
the visualization of the collaboration network of “Arts” research. 
There were 1,710 authors consisting of 1,875 collaboration 
relationships. The average collaboration degree of the authors 
was 1.19. That means researchers in the “Arts” sub-area had 
collaborated with 1.19 authors together on average (Guan, 
Yan, & Zhang, 2017). The next visualization is Fig. 6, which is 
the collaboration network of “Design” research. The network 
consists of 6,688 authors, and they formed 7,994 collaboration 
relationships. The average collaboration degree of the “Design” 
researchers is 1.39 authors; researchers in “Design” sub-area had 
written articles with 1.39 co-authors on average. Coinciding with 
the results of Section 3.1, the visualization and collaboration 
degrees display that the tendency of collaborations in “Design” 
research is higher than in “Arts” research. The tendency of 
collaborations in “Kinesiology” is even higher than for “Arts” 
and “Design.” Fig. 7 depicts the more intense collaborations 
among “Kinesiology” resesearchers. 16,412 researchers in 
“Kinesiology” formed 42,169 collaboration relationships. The 
average collaboration degree of “Kinesiology” researchers was 
4.14; the “Kinesiology” researchers had collaborated with 4.12 
researchers.

In order to conduct more detailed comparison of researchers’ 

social status among three sub-areas, this paper measured four 
topological properties for each author: collaboration degree, 
‘betweenness’ centrality, eigenvector centrality, and clustering 
coefficient. Then, a separate ANOVA test of each topological 
property was executed. The test yielded that the average 
collaboration degree was significantly different among three 
sub-areas (F=473.46, df=2, 24808; p<0.001). As explained above, 
the collaboration degree of an author shows how many co-
authors he/she had worked with to write articles, and authors in 
“Kinesiology” have the highest collaboration degree on average 
among three sub-areas. According to the Scheffé pairwise 
test, between “Arts” and “Design,” there is no statistically 
significant difference in the collaboration degrees. However, the 
collaboration degrees of “Kinesiology” authors were higher than 
the other two sub-areas with a statistical significance. Hence, 
“Arts” and “Design” researchers tended to collaborate with about 
two colleagues and “Kinesiology” researchers collaborated with 
more than twice as many colleagues than for the other two sub-
areas.

Second, the ‘betweenness’ centrality determines how many 
times a given author falls on the shortest paths between the 
other pairs of co-authors. If an author with a high betweenness 
centrality was removed from the network, the paths between 
other pairs of co-authors would become longer. Hence, the 
betweenness centrality indicates how much the given scholar 
can control information flows in his/her collaboration network 
(Monge & Contractor, 2003, p. 57). The results of ANOVA test 
showed that the differences of the betweenness centrality were 
significantly different among three sub-areas (F=24.91, df=2, 
24808; p<0.001). According to the result of the Scheffé pairwise 
test, the betweenness centrality of “Arts” authors (M=1.22×10-5, 
σ=1.0×10-4) were significantly lower than for the authors of the 
other two sub-areas, while there was not significant difference 
of the centrality between “Design” (M=2.02×10-4, σ=1.66×10-3) 
and “Kinesiology” (M=2.28×10-4, σ=1.03×10-3). In line with the 
much higher ratio of single authored articles in “Arts” research 
(refer to Section 3.2), authors in “Arts” played much weaker 
information broker roles in their co-authorship networks. 
On the other hand, authors in “Design” and “Kinesiology” 
maintained the similar levels of information brokers’ roles in 
their network. Even though the target authors were highly 
acclaimed scholars in interdisciplinary research areas, compared 
with the betweenness centrality values of international scholars 
ranging from 0.10 to 0.007 (Leydesdorff, 2007), the extent of 
information brokerage roles of Korean researchers in domestic 
research is still too trivial.

The next property is eigenvector centrality, which aims to 
determine the relative importance of a given author in his/her 
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co-author network (Fischbach, Putzke, & Schoder, 2011). The 
underlying assumption of this social property is that important 
authors are likely to collaborate with other important researchers. 
The algorithm iteratively calculated the importance of a given 
author by counting not only the number of collaboration 
connections between a target author and other researchers, but 
also the importance of the collaborators. In this respect, high 
eigenvector centrality scores cover both the case when an author 
has collaborated with many authors and the case when the 
author has collaborated with important researchers (Rodrigues, 
2019). The results of ANOVA test showed that the differences 
of the eigenvector centrality were significantly different among 
three sub-areas (F=15.67, df=2, 24808; p<0.001). Interestingly, 
the Scheffé pairwise test yielded that the eigenvector centrality 
values of authors in “Arts” research were the highest followed 
by the authors in “Kinesiology.” The authors in “Design” yielded 
the lowest eigenvector centrality among three sub-areas. These 
results demonstrated that, while most authors in “Arts” research 
tend to work alone, the remaining authors in “Arts” research 
who enjoyed collaborations had diligently collaborated with 
other important co-authors. Fig. 5 also depicts a similar pattern; 
there are a few large sub-networks of collaborations, and the 
authors consisting of the sub-networks are distinctively more 
important than are the other authors. Meanwhile, Fig. 6 and Fig. 
7 show a much larger number of sub-networks of collaborations 
than does the collaboration network of “Arts” research, and the 
sub-networks do not necessarily consist of important authors. 

The last property is the clustering coefficient, which 
suggests the strength of an author’s local connections in the 
co-authorship network. The clustering coefficient counts the 
existing triangles of coauthors out of all possible triangles. That 
is, it computes the probability that two co-authors of a given 
author have actually written a paper together (Newman, 2004). 
The results of ANOVA test showed that the differences of the 
clustering coefficient were significantly different among three 
sub-areas (F=914.87, df=2, 24808; p<0.001). According to the 
Scheffé pairwise test, the clustering coefficient of “Kinesiology” 
sub-area (M=0.58, σ=0.44) was significantly higher than “Arts” 
(M=0.31, σ=0.45) and “Design” sub-areas (M=0.33, σ=0.45), and 
between “Arts” and “Design” there is no statistically significant 
difference. That is, co-authors of a researcher in “Kinesiology” 
are more likely to work together to write papers, compared to 
the other two sub-areas.

3.6.	�Overall Research Productivity of Authors in Arts 
and Kinesiology

As an extended analysis of the authorship, this section 
investigates and compares the overall research productivity of 

Fig. 5. Collaboration network of “Arts” research.

Fig. 6. Collaboration network of “Design” research.

Fig. 7. Collaboration network of “Kinesiology” research.
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authors in the three sub-areas. To that end, the whole list of each 
author’s publication history was collected from the KCI. The 
collected information included the titles of the articles, published 
years, and published journals. The collected journals contained 
not only the journals that were accredited and indexed in the 
KCI and examined by the above analyses, but also other journals 
that were indexed but not accredited in the KCI. Moreover, 
some authors published articles beyond the three sub-areas. 
Thus, the subject classifications of the journals where an author 
published articles were also collected from the KCI database. 
Therefore, the collected journal information also contained 
information about the other subject areas defined in the KCI. 
Using this collected information, the current study performed 
a comparison of authors’ research productivity across the three 
sub-areas in this section and the interdisciplinary and inter-
topical collaboration patterns in the next section. 

To analyze the research productivity of authors within each of 
the three sub-areas, the articles published in the journals of the 
corresponding sub-area were selectively chosen for the authors 
in each sub-area. For instance, assume that an author published 
two articles in KCI-accredited journals in “Arts” and published 
a total of ten articles in his or her publication tenure (until 
2019). Considering that five articles out of the ten articles were 
presented in the journals of “Arts” subject area, the five articles, 
including both two articles of KCI-accredited journals and three 
articles of non KCI-accredited journals, were taken into account 
as the author’s publications of the corresponding “Arts” sub-
area. Then, for each author, the number of years when his/her 
publications were published and the average number of his/her 
publications per year were computed. 

The number of publication years and the average number 
of articles per year were compared across the three sub-areas 
using ANOVA tests. Both the ANOVA tests for the number 
of publication years and the average number of articles yielded 
statistically significant differences across the three sub-areas 
(F=157.86, p<0.001 for the number of publication years; 
F=101.77, p<0.001 for the average number of articles per year). 
Specifically, authors in the “Arts” sub-area published roughly 1.21 
articles on average for 1.87 years, and the authors in the “Design” 
sub-area published about 1.28 articles on average for 1.94 years. 
The average number of articles published by the authors in 
“Kinesiology” was 1.37 in each year out of 2.47 years. According 
to the Scheffé pair-wise test, the number of publication years 
of “Arts” authors was comparable to the number of years 
of “Design” authors’ publications without any significant 
difference. On the other hand, the number of publication years 
of “Kinesiology” authors was significantly higher than for the 
other two sub-areas. The average number of publications written 

by authors in “Arts” was significantly lower than the numbers 
of both the “Design” and “Kinesiology” sub-areas. The average 
number of publications written by authors in “Kinesiology” was 
significantly higher than the number of the other two sub-areas. 

These results indicate that, even in journals that were both in 
and out of KCI accreditation, the authors of “Kinesiology” were 
the most prolific in their research productivity and have the 
longest publication tenures. These values were followed by the 
“Design” and “Arts” sub-areas.

3.7.	�Various Research Interests of Researchers in 
“Arts and Kinesiology” 

The analysis of this section aims to explore authors’ various 
research interests beyond “Arts and Kinesiology” in order to 
figure out disciplines and sub-areas that are closely relevant to 
“Arts and Kinesiology” research. Specifically, the other subject 
areas or sub-areas where the articles of an author have been 
published were examined. To that end, every author’s whole 
publications and subject areas and sub-areas for the published 
journals were collected and used, as described in Section 3.6. 
Subsequently, the sub-areas of these journals where the author 
has published articles and the frequency of publications were 
examined. Tables 7-9 present the results for “Arts,” “Design,” and 
“Kinesiology,” respectively. Specifically, these tables display the 
top 30 sub-areas where the authors published their articles most 
frequently, and the percentages in the parentheses represent 
the ratio of the article numbers in the corresponding sub-areas 
to the total number of publications published by the authors 
in each of the three sub-areas. For the three sub-areas, note 
that the researchers most frequently published articles to the 
same corresponding sub-areas. That is, the researchers of “Arts” 
published the most articles to the journals of “Arts,” and the 
researchers of “Kinesiology,” most frequently published articles 
to the journals of “Kinesiology.”

In the “Arts” sub-area, among the 98 sub-areas where researchers 
of “Arts” had published articles, the most frequent sub-areas 
where researchers published articles were “Design,” “Education,” 
“History,” and “Arts in General.” Thus, topics about arts and design, 
arts education, and arts history seem to have earned intense 
scholarly attention from “Arts” researchers and are often authored 
by inter-topical collaborations. The “Arts” sub-area also brought 
active research on assorted topics of science and engineering, 
including “Life Sciences,” “Affective Science,” “Architectural 
Engineering,” and “Materials Science and Engineering.” Topics 
about the humanities, such as “History,” “Languages and 
Literature,” “Philosophy,” “Psychological Science,” “Buddhist 
Studies/Religious Studies,” and “Journalism and Broadcasting” 
were also the sub-areas having active “Arts” research.
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In “Design” research, which published articles in 104 sub-areas, 
again, “Design” was the most frequent sub-area, followed by “Life 
Sciences,” “Arts in General,” “Engineering,” and “Interdisciplinary 
Research.” This result coincides with the results of the “Arts” sub-
area where researchers published articles not only in “Arts” but 
also in “Design”; the researchers of the “Design” sub-area also 
frequently published their articles in “Arts in General” or “Arts.” 
Besides this, similar to “Arts” research, other sub-areas in Arts 
and Kinesiology that “Design” researchers often worked on were 
“Beauty” and “Costumes.” On the other hand, the difference 
between “Design” and “Arts” research was that the former paid 
scholarly attention to various topics about natural science and 

engineering; among the top 30 sub-areas listed in Table 8, 11 
sub-areas belong to topics pursuing scientific or engineering 
research practices (e.g., ‘Life Sciences,’ ‘Engineering,’ ‘Architectural 
Engineering,’ ‘Affective Science,’ ‘Engineering,’ ‘Forestry 
Engineering,’ ‘Mechanical/Electronic Engineering,’ ‘Computer 
Science,’ ‘Communications Engineering,’ etc.).

Last, researchers in the “Kinesiology” sub-area published 
articles most often in journals of the same sub-area. Among 
108 sub-areas where “Kinesiology” researchers had published 
their articles, “Interdisciplinary Research,” “Education,” “Dance,” 
and “Physical Therapy” were the next most frequently studied 
sub-areas. Especially, the “Education” topic was included in the 

Table 7. Sub-areas where researchers of “Arts” have published their articles

Sub-areas No. of articles 
(ratio to the total articles)

Arts 7,392 (34.7%)

Design 2,360 (11.1%)

Education 1,913 (9.0%)

History 1,064 (5.0%)

Arts in General 1,005 (4.7%)

Other Humanities 655 (3.1%)

Life Sciences 618 (2.9%)

Interdisciplinary Research 577 (2.7%)

Other Arts and Kinesiology 413 (1.9%)

Affective Science 353 (1.7%)

Korean Language and Literature 318 (1.5%)

Philosophy 287 (1.3%)

Costumes 215 (1.0%)

Business Management 191 (0.9%)

Beauty 185 (0.9%)

Engineering 175 (0.8%)

Materials Science and Engineering 168 (0.8%)

Psychological Science 153 (0.7%)

Buddhist Studies 146 (0.7%)

Science and Technology Studies 144 (0.7%)

Natural Science General 134 (0.6%)

Architectural Engineering 116 (0.5%)

Computer Science 110 (0.5%)

Engineering in General 96 (0.5%)

Journalism and Broadcasting 95 (0.4%)

Religious Studies 94 (0.4%)

Library and Information Science 80 (0.4%)

Chinese Language and Literature 78 (0.4%)

Electronic Engineering 76 (0.4%)

French Language and Literature 70 (0.3%)

Table 8. Sub-areas where researchers of “Design” have published articles

Sub-areas No. of articles 
(ratio to the total articles)

Design 14,117 (37.1%)

Life Sciences 2,726 (7.2%)

Arts in General 2,098 (5.5%)

Engineering 1,778 (4.7%)

Interdisciplinary Research 1,747 (4.6%)

Architectural Engineering 1,354 (3.6%)

Arts 1,036 (2.7%)

Business Management 974 (2.6%)

Affective Science 879 (2.3%)

Forestry Engineering 696 (1.8%)

Other Arts and Kinesiology 672 (1.8%)

Education 611 (1.6%)

Beauty 536 (1.4%)

Journalism and Broadcasting 493 (1.3%)

Engineering in General 419 (1.1%)

Mechanical Engineering 371 (1.0%)

Costumes 356 (0.9%)

Computer Science 327 (0.9%)

Kinesiology 318 (0.8%)

Industrial Engineering 300 (0.8%)

Science and Technology Studies 275 (0.7%)

Tourism 231 (0.6%)

Electronics/Communications Engineering 231 (0.6%)

Natural Science General 181 (0.5%)

Social Science in General 180 (0.5%)

Economics 169 (0.4%)

Natural Science General 160 (0.4%)

Electronic Engineering 158 (0.4%)

Other Humanities 153 (0.4%)

Internal Trade 143 (0.4%)
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top 30 sub-areas in each of “Arts,” “Design,” and “Kinesiology.” 
Among the 12 sub-areas in Arts and Kinesiology, not only 
“Dance” and “Other Arts and Kinesiology,” but also “Design” 
were sub-areas relevant to “Kinesiology.” Unlike the “Arts” 
and “Design” sub-areas, however, the other sub-areas where 
“Kinesiology” researchers mainly published their articles were 
under “Medicine and Pharmacy”; among the 30 sub-areas, 14 
sub-areas were pertinent to medical research practices including 
“Physical Therapy,” “Internal Medicine,” “Life Sciences,” “Korean 
Medicine,” “Food Science,” “Nursing Science,” “Preventive 
Medicine,” “Dentistry,” “General Medicine,” “Rehabilitation 
Medicine,” “Biology,” and “Other Medicine and Pharmacy.” 

“Kinesiology” research was also relevant to social sciences such 
as “Education,” “Psychological Sciences,” and “Social Science in 
General.” However, the collaborations with engineering-related 
topics were relatively fewer than in the “Design” sub-area.

4. CONCLUSION AND DISCUSSION

In light of the dearth of bibliometric studies of Korean research 
in Arts and Kinesiology, this study aims to derive the distinct 
patterns of authorship and collaboration among three sub-areas – 
“Arts,” “Design,” and “Kinesiology.” This is one of the few attempts 
to focus on the authorship characteristics and collaboration 
patterns of Korean domestic research. This is also one of only a 
few studies to expand prior research to “Arts and Kinesiology” 
subject area, which is under-explored territory of bibliometric 
study. Thus, this study contributes to a better understanding as to 
various properties of authors in Korean “Arts and Kinesiology” 
research. The implication of this study is in respect of the fact that 
scholarly differences need to be considered in making relevant 
research policies, research evaluation criteria, or promoting 
research collaborations (Lee, 2019).

Based on approximately 41,000 articles and 29,000 authors 
of 68 journals, the first analysis of the number of authors per 
article showed that the “Kinesiology” sub-area has the largest 
number of author publications, and each article of “Kinesiology” 
was written by the largest number of authors on average. The 
same analysis showed that the “Arts” sub-area had the smallest 
number of author publications and the lowest average of author 
count per article. The analysis of the number of authors per 
article also showed that the ratios of sole-authored articles have 
a downward trend in all three sub-areas. Coinciding with the 
overall trends of both Korean and international research where 
the collaborations within disciplines and across disciplines are 
rising (Greene, 2007; Lee & Chung, 2018), these results showed 
that the collaborative cultures of authorship in Korean “Arts and 
Kinesiology” research are also reinforced.

In terms of the authors’ major affiliations, for all of the three 
sub-areas, more than 85% of the authors were affiliated with 
universities and colleges. Additionally, over 95% of the authors 
were domestic authors. However, the “Arts” sub-area had 
the highest number of authors who were not affiliated with 
universities and colleges. Particularly, a few top researchers in 
the “Arts” sub-area were also affiliated with outside universities 
and colleges. This sub-area was also more open to new authors 
than were the other two sub-areas, by approximately 70-85%. 
According to the analyses of social properties of authors, in line 
with the analyses of collaboration patterns, while the majority of 

Table 9.	�Sub-areas where researchers of “Kinesiology” have published articles

Sub-areas No. of articles 
(ratio to the total articles)

Kinesiology 37,614 (54.3%)

Interdisciplinary Research 2,774 (4.0%)

Education 2,757 (4.0%)

Dance 1,218 (1.8%)

Physical Therapy 1,030 (1.5%)

Business Management 1,006 (1.5%)

Life Sciences 1,005 (1.5%)

Internal Medicine 987 (1.4%)

Psychological Science 918 (1.3%)

Tourism 768 (1.1%)

Other Arts and Kinesiology 701 (1.0%)

Korean Medicine 633 (0.9%)

Engineering in General 610 (0.9%)

Food Science 577 (0.8%)

Mechanical Engineering 530 (0.8%)

Nursing Science 489 (0.7%)

Preventive Medicine 488 (0.7%)

Dentistry 436 (0.6%)

Computer Science 430 (0.6%)

Other Social Science 404 (0.6%)

Other Natural Science 396 (0.6%)

Public Administration 395 (0.6%)

Science and Technology Studies 375 (0.5%)

Social Science in General 351 (0.5%)

Biology 350 (0.5%)

Other Medicine and Pharmacy 345 (0.5%)

General Medicine 344 (0.5%)

Rehabilitation Medicine 342 (0.5%)

Statistics 339 (0.5%)

Design 334 (0.5%)
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authors in “Arts” research tend to work alone, the other authors 
in “Arts” who enjoyed collaborations consistently co-authored 
with relatively important authors. Besides this, international 
participations were active in Korean “Arts” research compared 
with the other two sub-areas. 

In the “Design” sub-area, the majority of authors’ affiliations 
were universities and colleges. Moreover, among the three sub-
areas, “Design” research had the highest rate of domestic author 
participations and had the lowest international collaborations. 
According to the analysis about authorship in “Design” research, 
while the authors of the sub-area collaborated more often than 
did the researchers of “Arts,” the scholarly importance of the 
collaborators are not high. The collaborators of “Design” authors 
also did not form tightened sub-groups. That is, the co-authors of 
the researchers in “Design” did not work together. On the other 
hand, the researchers in “Kinesiology,” who were majorly affiliated 
in universities and colleges, collaborated the most actively, and 
their co-authors have a tendency to collaborate with each other 
as well. Hence, “Kinesiology” researchers formed more tightened 
collaboration sub-groups than for “Arts” and “Design” research. 
The openness of both “Design” research and “Kinesiology” 
research was approximately 50-60% of the authorship.

In the analysis based on the authors’ complete publication 
lists, this study found that the authors of “Kinesiology” were 
the most prolific and had the longest publication tenures, 
followed by those of “Design” and “Arts.” The authors of the 
three sub-areas participated most actively in research in their 
corresponding sub-areas and also worked on interdisciplinary 
and inter-topical research. For instance, “Education” was one of 
the top topics studied by authors in all three sub-areas. Authors 
of the “Arts” and “Design” sub-areas often studied each other’s 
sub-area. However, the only difference between the “Arts” and 
“Design” sub-areas was that the authors in the “Arts” sub-area 
have worked on a variety of disciplines and topics, whereas the 
authors in the “Design” sub-area chiefly explored topics relevant 
to natural science and engineering, such as “Life Sciences,” 
“Engineering,” “Architectural/Civil Engineering,” and “Affective 
Science.” Authors in “Kinesiology” studied sub-areas requiring 
medical research practices as well. 

This study also acknowledges its limitations. First, this study 
did not include the research impact of the author’s articles, 
which is indicated by citation counts. Hence, a comparative 
analysis of the citation counts will be conducted in the future. 
Additionally, a more detailed analysis of the publishing patterns 
and research practices in Korean research for individual sub-
areas will be conducted. The comparative study of authorship 
patterns in “Arts and Kinesiology” research between Korean 
research and international research could be meaningful as well.
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