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ABSTRACT

Internationalisation for a higher education institution is defined as a process of integrating an international,
intercultural, or global dimension into the teaching and learning, as well research activities. International co-authorship
in research article is one of the means of collaboration towards internationalisation. Henceforth, this paper investigates
the impact of international co-authorship of the research articles in the field of science, technology, engineering
and mathematics (STEM) for a specialised young university (<50 years old) in Malaysia. The study focused on
approximately 9450 article and the citations ranging from 2012-2017. The impact due to annual article publication,
annual citation count, most cited article, annual citation per article and the correlation between the publication and
citation were analysed. The finding shows that faculty members of the university have been collaborated with authors
from 86 countries since 1997, which dominated by Asian institutions. From the results, annual citation per article
(Cpp) showed that collaborations with European countries brought highest impact for the mean C_. Meanwhile, the
analysis on the cumulative citation trend illustrated that the citation count is proportional to the number of articles,
which proves that international co-authorship does impacts STEM specialised young university.
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1. INTRODUCTION

Internationalisation is well-defined as a process of change
to adopt the understanding in an international context, which
also reflects the way a country responds to the impact of
globalisation with respects to the individuality of the nation?.
Nonetheless, thishelpsto promote cross-cultural understandings
and deepening international cooperation. Yet, this has to avoid
messing it up with Westernisation or Americanisation?, as
political, economic, academic and societal are the pushing
forces for an institution for internationalisation®.

As a result of the knowledge-based economy of the
21% century, higher education systems were echoed by the
internationalisation effect. Through which the importance of
internationalisation of higher education institutions (HEIS)
was defined differently for different context. One sees
internationalisation as an important element in the HEIs to
improve the quality of education®. There is also an increasing
importance of relation, trade, alliances among nations, or
internationals and integrating the international or intercultural
context into the research, teaching and service function of an
institute*. Given these points, internationalisation activities
such as international partnership, academic programs and
research activities were executed in HEIs*.

Research collaboration is one of the great areas to explore
for internationalisation of HEIls. Researchers®™® highlighted
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that internationalisation of HEIs may focus on knowledge
transfer, mobilisation of talent, enhancement of international
curriculum. Identically, the improvements measured by both
international and domestic co-publishing articles. Should the
internationalisation be focused on research collaboration,
concern on the measurement of effectiveness between
relationshipoftheresearchcollaborationandinternationalisation
arises. International collaboration was reported as the easiest
and form of collaboration in writing of research findings®.
Forthwith, Abramo!'?, et al. investigated the international
collaborations of Italian university researchers, analysing the
linkage between degree of internationalisation and research
performance. This finding was supported by Santin®®, et al.
who investigated the contribution of internationalisation of
science in Brazil through research output from the international
collaboration. Henceforth, it is hypothesised here that research
performance in the mean of research output is one of the
best options to be considered to measure the effectiveness of
research collaboration. A tangible measurement of the quality
international collaboration, by means of research co-publication
or co-authorship will be considered in this study.

The international collaboration that represented by the
corresponding co-authorship of the research finding writing
was recommended to be analysed by bibliometric methods*+6.
Bibliometric or scientometrics has been adopted for almost a
decade to assess the research performance by the publication
and citation counting techniques'’. Nevertheless, citation
analysis was adopted widely to examine the trends and patterns
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in the growth of research!®22, Despite citation analysis also
correlated to the number of references, whereby papers
contained with greater number of references were claimed
relatively increased in the citation?®. In general, studies focused
on the impact of international co-authorship were reported
since last decade®?+?7, Additionally, the impact on citation due
to international co-authorship has also been performed. In the
context of Malaysia, the research publications of the research
universities are expected to be high. A study aimed to identify
the degree and type of research collaboration focused on the
established research universities was performed by Cheng?®,
et al. to analyse the research publication. The findings showed
that science-based research activities in Malaysia are more
aggressive, however lacking in international collaborations.
This finding is supported by Tan?, et al. where they found that
domestic partnerships are dominating the country’s research
trend. Noorhidawati®, et al. also echoed that multiple and
international co-authorships are benefiting the citations. It has
then brought to the concern of the authors on how the impact
of citation owing to international co-authorship for a science,
technology, engineering and mathematics (STEM) specialised
young university would sound. Henceforth, this paper answering
the question: Does articles with international co-authorship
reach more citations than the one without that published in
STEM? and How? It is hypothesised that international co-
authorships do impact on the citations owing that articles with
international co-authorship has better probability of exposure
to the international scholars. Besides, it is also hypothesised
that data and results may be varying according to the subject
area. Henceforth, a focused study on STEM is proposed hereby
for a specialised young university.

2. DATA AND METHODS
2.1 Data Extraction and Processing
The finding of the present study is based on the publication
data set retrieved in the period from 2002 to 2017 from
SCOPUS database. Owing to low citation rate prior to year
2012, hence citation only accounted from year 2012 to 2017.
The database has been considering all types of articles published
in the STEM for a young university. Prior to the analysis, the
data was first being processed by identifying if the article
published with international co-authors. Article is counted with
international co-authors as if there is more than one affiliation
from another country. The international co-authorship was then
being classified based on country and region e.g. Asia, Europe,
America etc respectively. Following with that the citation
analysis was performed, where citation counted from 2012 to
2017. To quantify the impact of international co-authorship,
indicators such as annual article publication, annual citation
count, most cited article, annual citation per publication were
selected and presented by countries.
The definitions of the indicators are as follows:
e Annual article publication (P) is defined as the number of
articles published for the particular year.
e Annual citation count (C) is defined as the cumulative
citation for the particular year.
e Most cited article (C_ ) is defined as the number of
citations for the highest cited article.
e Annual citation per publication (Cpp) is defined as the

a

Publicatio

average number of citations per publication for the

particular year.

On top of this, the growth rate of the publication (GRp)
and citation (GR ) by country have also been quantified, by the
following equation:

GR, =(P.,—P)/P, )
GRC = (Cx+1 _Cx) / Cx 2

where x+1 is the year of consideration, x is a year before
the year of consideration.

3. RESULTS
3.1 The Publication Trend of Young University

To understand more about the research activities about the
university, a background study was performed. The publication
activity of the university began in year 2002. However,
the activities were limited as the university was still in the
development phase of physical and infrastructure. In 2009, the
university embarked on the transformation journey towards
a research university, only then the research and publication
activities active. Within the years, the publications and citations
have grown tremendously as illustrated in Fig. 1. GRp showed
a significant improvement especially in year 2016 by 75 per
cent. Similarly, GR , improved about 45 per cent in year 2016.
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Figure 1. Publication and citation trends of the young university
(2002-2017).
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Figure 2. Ranking of top 30 countries with highest number of
articles co-authored.
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Table 1. Publication growth rate of the Top 10 countries with the most  activities, academic and research collaborations.
article co-authored Nevertheless, the quality of the research output is
Publication Growth Rate (GR Average to be showcased by the evidence through research
Country ublication Growth Rate (GRp) GR publications. As a result, 3380 article were published
2012/13 2013/14 2014/15 2015/16 2016/17 under these collaborations. .
Figure 2 presents the Top 10 country ranking of
Malaysia  -0.10 0.77 -0.46 -0.91 -0.23 0.12 the highest number of co-published articles. In detail,
United the collaborations are mainly focused in Asia region
Arab -0.33 3.50 0.44 0.62 0.14 0.87 (65 %), followed by Europe (18 %), America (8 %),
Emirates Australia (5 %) and Africa (4 %).
China 0.00 0.00 2.0 0.71 0-58 0.76 3.3 International Co-Authorship Growth
Japan 2.25 0.77 -0.17 0.42 0.07 0.67 Rate
Oman 0.00 0.00 0.00 1.00 150 050 To quaptifythe_impactofIong—te_rm collaboration,
a more detail analysis is as tabulated in Table 1, where
Pakistan  0.00 1.73 -0.26 0.48 0.06 0.40 the publication growth rate (GR ) of Top 10 countries
India 0.00 0.83 0.03 -0.35 1.00 0.30 are listed. As compared to the domestic collaboration,
. the international co-authorship shows much greater
Indonesia  -0.22 0.43 0.20 0.33 0.75 0.30 growth rate.
Saudi 0.95 0.30 0.02 0.35 020 028
Arabia 3.4 Citation Analysis of the Articles with
United 0.41 017 -0.35 1.00 0.46 097 International Co—Authorsh_ip _
Kingdom Table 2 presents the 10 most cited articles that
Australia 017 021 0.64 0.28 -0.30 0.11 were compared and benchmarked with the domestic co-

Table 2. Statistics of the top 10 most cited articles by country

Publication Nos of citation/
Country year of n_mst C,.. (Nos) year

cited articles
Malaysia 2009 234 29.3
Australia 2013 184 46.0
Iran 2009 239 29.9
China 2015 49 24.5
Viet Nam 2016 24 24.0
Japan 2011 99 16.5
Hungary 2015 32 16.0
Netherlands 2012 73 14.6
Qatar 2013 56 14.0
Spain 2009 111 13.9
Germany 2009 111 13.9

3.2 Trend of International Co-Authorship in

Publication

Among the 9471 article analysed, 26 per cent of the articles
were published with more than one international co-author.
Meanwhile, the articles were cited in a total of 39255 times,
where 32 per cent of it cited the articles with international co-
authorships. Thisisaligned with the hypothesisthat international
co-authorship gives impact to the citation. In the time frame of
15 year, the university has been collaborated with 100 over
institution worldwide through Memorandum of Understanding
(MoU). The activities captured in the MoU including students’
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authorship. The highest domestic co-authored article
which cited 234 times since published in 2009 was considered
as the benchmark. From the analysis it was observed that
articles in collaboration with Australian and Iranian institutes
gives great impact in term of citation by 46.0 and 29.9 citation
per annum respectively. 47 per cent of the most cited articles
were with co-authorship with authors from Asia. The ranking
is followed by 33 per cent, 10 per cent, 7 per cent and 3 per
cent from Europe, Africa, America, and Australia respectively.

3.5 Performance Assessment of International Co-

Authorship

The growth of the research collaboration and co-authorship
are presented, which is followed by the assessment of citation
impact. Figure 3 presents the evolution of the research output
collaboration with the Top 10 countries in the period of 2008
to 2017. It could be observed that in year 2017, the university
was having the most active collaboration with institutions from
Pakistan, Saudi Arabia, India, United Kingdom, and Japan. A
drastic growth is also observed in collaborations with Pakistan
authors, mainly due to high number of researchers graduated
and continued the research collaborations back in the home
country.

Figure 4 illustrates the evolution of citation counts of the
10 countries mentioned above, a dramatic growth in the citation
from year 2015 for articles in collaboration with Pakistanis and
Saudi Arabia institutions was identified. The finding validated
the hypothesis that citation count is increased proportional to
the number of publications.

Following with that the average citation counts per
publication (C p) per annum for the Top 10 countries are as
tabulated in TaE)Ie 3 to quantify the citation impact. Greater C,
is observed for publication with international co-authorship,
where C, for domestic co-authorship is at an average of 0.5
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Figure 4. Evolution of citation counts for top 10 countries with International Co-

Authorship (2012 - 2017).
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Table 3. Average citation per article per annum for the top 10 countries

Average citation per article per annum, Coo

Countries
2012 2013 2014 2015 2016 2017 Average

Malaysia 0.22 0.32 0.44 0.48 0.70 0.83 0.50
Spain 0.90 2.83 2.55 214 1.79 1.90 2.02
Netherlands  0.80 1.35 2.50 2.10 245 2.80 2.00
Hungary 0.00 0.00 0.04 0.46 2.62 477 131
Iran 0.35 0.52 0.73 1.05 1.84 245 1.16
Portugal 0.00 0.00 0.09 0.50 2.14 3.86 1.10
Singapore 0.35 0.63 0.98 0.78 1.75 2.00 1.08
Germany 0.75 0.91 0.88 1.00 113 1.69 1.06
Australia 0.24 0.44 0.69 0.98 1.47 1.88 0.95
South Korea  0.47 0.70 0.67 1.09 0.89 1.54 0.89
India 0.43 0.76 0.68 0.94  0.93 1.17 0.82

In detail, Spain, Netherlands and Hungary yielded the highest

citation impact.

The correlation of mean annual
publications with the mean annual
citations is as illustrated in Fig. 5. It could
be observed that India, Saudi Arabia and
United Kingdom resulting greater citation
impact on a STEM based young university
with high citations for lower number of
publications. Even though it could be seen
that articles with Pakistan co-authorship
resulting the highest citations, but citation
impact is low. It could summarise that
citation impacts are very much about the
quality of the publication, whereby it is
assumed that a good quality paper will be
highly cited.

4., CONCLUSIONS

An analysis has been conducted to
investigate the impact of international
co-authorship in the field of Science,
Technology, Engineering and Mathematics
(STEM) for a young university to the route
of internationalisation. The study focused
on publication and citation of 9471 article
in the field of STEM from the year 2012-
2017. Theanalysis considered the indicators
such as annual article publication, annual
citation count, most cited article, annual
citation per article and the correlation
between the publication and citation. About
25.6 per cent of the articles published with
international co-authorship. 65 per cent of
the articles are in collaborations with Asian
collaborators. The university collaborated
the most with Pakistanis authors, followed
by authors from Saudi Arabia, India, United
Kingdom, and Japan. The finding also
showed that the cumulative citation counts
is direct proportional number of articles
published. Knowledge or expert transfer
is one of the strategies that was proposed
for internationalisation. Henceforth, by
recruiting prominent researchers from
these countries, could be a strategy to
improve the growth rate in quality articles
publications. To quantify the citation
impact, the citation count per paper per
annum was considered. 50 per cent of
the Top 10 countries that gained highest
C, from Europe, followed by 40 per cent
and 10 per cent from Asia and Australia
respectively. The correlation of the mean
citation/mean publication over the year of
2012-2017 has shown that India gives the
greatest citation impact. As a conclusion,
international co-authorship proven to bring

impact to a STEM specialised young university. From the
previous performance, although the university has the most
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collaboration with Pakistan collaborators, yet the collaboration
with Indian Institutions shows greatest impact.

REFERENCES

1. Kbnight, J. & Wit, H de. Qual Internationalisation Higher
Educ. OECD Publications; 1999.
doi: 10.1787/9789264173361-en.

2. Mok, K.H. Questing for internationalisation of universities
in Asia: Critical reflections. J. Stud. Int. Educ., 2007,
11(3-4), 433-454.
doi: 10.1177/1028315306291945.

3. Jibeen, T. & Khan M.A. Internationalisation of higher
education: Potential benefits and costs. Int. J. Eval. Res.
Educ. J., 2015, 4(4), 2252-8822.
doi: 10.1177/1028315313479131.

4. Knight, J. Internationalisation: Elements and checkpoints.
Canada; 1994. http://files.eric.ed.gov/fulltext/ED549823.
pdf.

5.  Edmonds, L.J. What internationalisation should really be
about. University affairs. http://www.universityaftairs.ca/
opinion/in-my-opinion/what-internationalisation-should-
really-be-about/. Published 2012.

6. Wahlers, M. Internationalisation of universities: The
German way. Int. High Educ., 2018, 92, 9-11.
doi: 10.6017/ihe.2018.92.10276.

7. Altbach, P.G. & Teichler, U. Internationalisation and
exchanges in a globalised university. J. Stud. Int. Educ.
2001, 5(1), 5-25.
doi: 10.1177/102831530151002.

8. Jappe, A. Explaining international collaboration in global
environmental change research. Scientometrics, 2007,
71(3), 367-390.
doi: 10.1007/s11192-007-1676-1.

9. Puuska, H.M.; Muhonen, R. & Leino, Y. International
and domestic co-publishing and their citation impact in
different disciplines. Scientometrics, 2014, 98(2), 823-
839.
doi: 10.1007/s11192-013-1181-7.

10. Davidson, Frame J. & Carpenter, M.P. International

242

research collaboration. Soc. Stud. Sci., 1979, 9(4), 481-
497.
doi: 10.1177/030631277900900405.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Abramo, G.; D’Angelo, C.A.; Solazzi, M. Are researchers
that collaborate more at the international level top
performers? An investigation on the Italian university
system. J. Informetr., 2011, 5(1), 204-213.

doi: 10.1016/j.j0i.2010.11.002.

Abramo, G.; D’Angelo, C.A. & Solazzi, M. The
relationship between scientists’ research performance
and the degree of internationalisation of their research.
Scientometrics, 2011, 86(3), 629-643.

doi: 10.1007/s11192-010-0284-7.

Santin, D.; de Souza, Vanz S. & Caregnato, S.
Internationality of publications, co-authorship, references
and citations in Brazilian evolutionary biology.
Publications, 2016, 4(1), 4.

doi: 10.3390/publications4010004.

Glanzel, W. Coauthorship patterns and trends in the
sciences (1980-1998): A bibliometric study with
implications for database indexing and search strategies.
Lib. Trends. 2002, 50(3), 461-473.

doi: 10.1017/CB09781107415324.004.

Patra, S.K.; Bhattacharya, P. & Verma, N. Bibliometric
study of literature on bibliometrics. DESIDOC J. Lib. Inf.
Technol., 2006, 26(1), 27-32.

doi: 10.14429/djlit.26.1.3672.

Gupta, R.; Gupta, B.M.; Kshitij, A. & Bala, A. Glaucoma
Research : A scientometric study of Indian publications
output, 2002-11. DESIDOC J. Lib. Inf. Technol., 2014,
34(1), 35-45.

doi: 10.14429/djlit.34.5499.

Narin, F. Evaluative bibliometrics: The use of pubication
and citation analysis in the evaluation of scientific activity.
1976, (November).

doi: 10.1016/0267-3649(86)90077-4.

Khanna, S.; Singh, N.K.; Tewari, D. & Saini, H.S.
Scientometric analysis of the research output of physics
and astronomy of Guru Nanak Dev University during
2006-15. DESIDOC J. Lib. Inf. Technol., 2017, 37(5),
337-345.

doi: 10.14429/djlit.37.5.10683.

Siwach, A.K. & Kumar, S. Bibliometric analysis of
research publications of Maharshi Dayanand University,
Rohtak, During 2000-2013. DESIDOC J. Lib. Inf.
Technol., 2015, 35(1), 17-24.

doi: 10.14429/djlit.35.1.7789.

Gupta, B.M.; Bala, A.; Kshitig, A. Contribution and
citation impact of materials science research in India,
2001-10. DESIDOC J. Lib. Inf. Technol., 2012, 32(6),
477-481.

doi: 10.14429/djlit.32.6.2844.

Gupta, B.M., Bose, P.R. & Kshitij, A. Science & technology
profile of publications output of India and Germany during
1996-2006 : A comparative study. DESIDOC J. Lib. Inf.
Technol., 2009, 29(3), 3-11.

doi: 10.14429/d]lit.29.246.

Sevukan, R. & Sharma, J. Bibliometric analysis of
research output of biotechnology. DESIDOC J. Lib. Inf.
Technol., 2008, 28(6), 11-20.

doi: 10.14429/d]lit.28.6.218.



YEE NG, et al.: IMPACT OF INTERNATIONAL CO-AUTHORSHIPS TO A YOUNG MALAYSIAN UNIVERSITY SPECIALISING IN SCIENCE

23.

24.

25.

26.

217.

28.

29.

Van, Wesel M. Evaluation by citation: Trends in
publication behavior, evaluation criteria, and the strive for
high impact publications. Sci. Eng. Ethics., 2016, 22(1),
199-225.

doi: 10.1007/s11948-015-9638-0.

Nguyen, T.V.; Ho-Le, T.P. & Le, U.V. International
collaboration in scientific research in Vietnam: An
analysis of patterns and impact. Scientometrics, 2017,
110(2), 1035-1051.

doi: 10.1007/s11192-016-2201-1.

Reuters, T. Whitepaper using bibliometrics: A guide
to evaluating research performance with citation data.
Thomson Reuters, 2008, 12.

doi: 10.1097/NCN.0b013e31819ec9ac.

Medina, A.M. Why do ecologists search for co-
authorships? Patterns of co-authorship networks in
ecology (1977-2016). Scientometrics, 2018, 116(3),
1853-1865.

doi: 10.1007/s11192-018-2835-2.

Glénzel, W. National characteristics in international
scientific co-authorship relations. Scientometrics, 2001,
51(1), 69-115.

doi: 10.1023/A:1010512628145.

Cheng, M.Y.; Hen, K.W.; Tan, H.P. & Fok, K.F. Patterns
of co-authorship and research collaboration in Malaysia.
Aslib. Proc. New. Inf. Perspect., 2013, 65(6), 659-674.
doi: 10.1108/AP-12-2012-0094.

Tan, H.X.; Ujum, E.A.; Choong, K.F. & Ratnavelu, K.
Impact analysis of domestic and international research
collaborations: A Malaysian case study. Scientometrics,

2015, 102(1), 885-904.
doi: 10.1007/s11192-014-1393-5.

30. Noorhidawati, A.; Aspura, M.K.Y.l.; Zahila M.N. &
Abrizah, A. Characteristics of Malaysian highly cited
papers. Malaysian J. Lib. Inf. Sci., 2017, 22(2), 85-99.
doi: 10.22452/mijlis.vol22n02.6.

CONTRIBUTORS

Dr Ng Cheng Yee is PhD in Civil Engineering (Floating
Offshore Structures), Universiti Teknologi Petronas, Malaysia.
Her area of expertise are Offshore engineering, offshore
renewable energy, floating offshore structures, wave-structure
interactions and wave hydrodynamics.

She is main author, data collector and data analyst in the
current study.

Dr Zahiraniza Mustaffa is PhD in Pipeline Reliability &
Probabilistic Design, Delft University of Technology, Netherlands.
She is an Assoc. Prof. in Universiti Teknologi Petronas,
Seri Iskandar, Malaysia. Her area of expertise are Offshore
Engineering: Pipeline engineering, non-metallic pipelines,
pipeline reliability and integrity, water resources engineering:
hydraulic structures, urban hydraulics.

She is co-author, data analyst and reviewer in the current
study.

Dr Kurian V. John is PhD. in offshore structures, Indian Institute
of Technology, India. He is Professor in Providence College
of Engineering, Alappuzha, Kerala, India. His are of expertise
are offshore engineering and structural engineering.

He is co-author, advisor and reviewer in the current study.

243



