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Abstract

Academic Social Networking Sites (ASNSs) have become one of the most important platforms in modern information and education
industries. It will definitely become an essential mechanism to communicate, connect and collaborate among the scholarly community. In
this paper, we provide a comprehensive investigation of ASNs such as Academia, ResearchGate, Mendeley and Zotero, and identify the
features of ASNs. We also discuss the opportunities for ASNs and provide the challenges. Challenges related to ASNs are: collecting
relevant data and identifying data quality, finding evaluation metrics and also developing efficient algorithms. Disciplinary differences in
domain area and academic position become the opportunities why academicians use ASNSs.
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1. Introduction

A web-based social networking service is one of the possible ways
to connect people who share interests and activities across politi-
cal, economic, and geographic borders [1]. [2] stated that, social
networking sites share a variety of technical features that allow
individuals to construct a public/semi-public profile, articulate a
list of other users that they share a connection with, and view their
list of connections within the system [3-4]. Social networking
services can be divided into three categories which are [5]:

o Connect with existing friends (e.g., Facebook);

o Communicate with non-social interpersonal community
(e.g., LinkedlIn); and

. Help users to find specific information or resources (e.g.,
Google Scholar).

Academic social networking sites or ASNs are more specific to
academicians in sharing their activities, specializations, publica-
tions and assessing other impacts of scholarly contribution. The-
wall & Kousha [6] stated that academic network services are
online services that focus on supporting online research-oriented
activities as well as building social networks for scholars and re-
searchers. According to [7], one of the factors student using social
networking sites is to do a sort of collaborative study, academic or
research work.

A variety of academic social networking platforms, including
ResearchGate, Academia.edu, Google Scholar, Mendeley and
Zotero have gained popularity over the past decade [8].

The objectives of this paper are to provide a comprehensive re-
view of four popular ASNs and their features. The statistical com-
parison between the current ASNSs is discussed. In addition, the
opportunities and research challenges are discussed, focusing on
research issues such as determining metrics, gathering relevant
data and developing efficient algorithms.

2. Related Work

Nowadays, people are using these ASN websites for many pur-
poses. This is due to the high operating capability of these ASN
websites to provide an online community service and group-
centered via sharing information, interaction with others, and
looking for expertise in their domain of interest. Below are the
details of the functionality of some ASNSs and their relative bene-
fits for professional development.

2.1. ResearchGate

ResearchGate (RG) is an ASN that allows researchers to upload
their research papers, join discussions and follow other researcher
activities. The main purpose of RG is to communicate with scien-
tists all around the world to share their interest. It provides a free
signing up account for users to create an online profile, share their
idea, and search lists of conferences.
Besides that, this site can be very obliging in locating conference
materials such as articles, posters and slide decks that are not ar-
chived in other ASNs. Other than that, RG users can receive
scores on their publications including the number of times their
papers have been viewed and cited by other users on RG. RG
provides a platform for communication purposes that distinguishes
it from other ASNs. Through RG, researchers can:

e  Ask questions and respond to all users regarding their subject
matter.

e  Obtain notifications whenever new work is uploaded.
Directly message to request feedback through RG's messag-
ing system.

e Request to share full versions of articles.

Allows generation of project logs on their current projects.
Request to submit papers as special issues in journal body.
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2.2. Academia.Edu

Academia.edu is an ASN which provides academic papers that can
be shared among researchers. Through Academia, users can create
their profiles and upload a list of their research outputs. This user
account includes statistics on views and social interactions such as
followers and following.

To achieve their goal, Academia.edu is developed as a medium to
provide academicians to share their research or article with over a
billion researchers around the world. Users can sign up for free
and it is easy to create a profile. A major advantage of Academ-
ia.edu is researchers can upload various documents and follow a
various range of topic interest.

Users on Academia.edu can import contacts from other social
network accounts to find members which have Academia.edu
profiles. Nevertheless, in order to avoid receiving a takedown
notice from the editor before using these services, it is required for
users to follow and check the policy guidelines for each journal
before sharing an article [9].

2.3. Mendeley

Mendeley.com is a free reference tool and ASN that helps acade-
micians to organize their paper, cooperate with others virtually,
and discover the latest research around the world. Mendeley helps
users to upload and share files that encourages collaboration with
other groups by sharing papers, following updates, making com-
ments and tracking progress within the groups. Another function
in Mendeley is users are allowed to search and upload papers to
their profile’s library and directly leave a comment on their col-
leagues’ papers. Mendeley is not only free to sign up, but users are
able to download it to the personal desktop.

2.4. Zotero

Other than RG, Academia.edu and Mendeley, Zotero helps users
to cite, collect, share and organize their study sources easily. It is a
well-known and useful website with significant communities or
groups. Zotero hosts groups which allow users to connect, work
together with other experts and discover other works from various
fields so that the users can be kept updated on the issue and con-
nected with surrounding people. It is free to sign up and down-
loadable to a computer. [10] listed the common features these
ASNs have as follows:

e  File repository;

Free sign up;

Discussion boards;

Email/Message;

Alt Metrics;

Citation count;

Group space;

Public/semi-public profile;

Reference management;

Network visibility;

Collaborative document processing;

Upload publications; and

Link to social media sites.

2.5. Opportunities and Comparison of Current Asns

Academia.edu was found to be the most popular ASN among
other networks with more than 58 million users registered. Aca-
demia.edu sites was conquered by Indonesia (21.9%), while Unit-
ed States was the second highest country that used Academia.edu,
followed by India (6.5%), China (4.9%) and Japan (3.2%). China

dominated the highest usage for Mendeley.com, which was 32.5%.

Based on statistics, Asian countries such as China, Indonesia,
Japan and India were the highest users of ASNs.
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Fig. 1: Audience Geography

Table | presents statistical information on the most popular ASNs
from year 2006 until 2008. Alexa website lists the oldest as
Zotero.org, which was created in October 2006, followed by Re-
searchGate.net, Mendeley.com and Academia.edu which were
launched in 2008.

Table 1: Statistical Information of ASNs

ASNs Traffic | Number Page Average | Creation

Rank of Views Time Year

Users per on Site

User

Academia.edu 591 >58 171 2:25 Sept,
million 2008
Mendeley.com 4,930 >6 mil- 2.77 4:27 Aug,
lion 2008
ResearchGate. 227 >11 212 2:36 May,
net million 2008
Zotero.org 13,987 >2 mil- 3.21 4:04 Oct,
lion 2006

Statistics for average time on site shows that members of Mende-
ley and Zotero spend more time surfing these websites compared
to other ASNs. These two websites also have the highest rate of
page views per user and average time on site with 2.77 and 4:27
for Mendeley, and 3.21 and 4:04 for Zotero.org. ResearchGate.net
has the best traffic rank with 227, followed by Academia.edu
(591), Mendeley.com (4,930) and Zotero.org (13, 987). From this
viewpoint, Zotero is the oldest and has the lowest traffic rank
(13,987) compared with Mendeley which has an attractive inter-
face, 2GB free storage space and lots of resources that can be
accessed. Therefore, these differences in traffic rank are really
important when targeting specific users. Figure 2 to Figure 5 pre-
sent Alexa’s traffic ranks based on the traffic data provided by
users in Alexa’s global data panel for a period of three months
starting from September 2017 to January 2018.
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Fig. 5: Zotero.org

Table 1l shows different ways of ASNs that supported scholarly
works and their findings in various focused areas.

Table 2: Previous Studies of ASNs

several ASNs. The study found that Academia.edu was
widely used by humanists and social scientists, whereas
ResearchGate was popular among biologists.

Mikki et
al[12]

Compared the profiles of researchers from the Universi-
ty of Bergen on five sites and found that 37 per cent of
the researchers have registered in at least one ASNs.
The highest prevalence was observed in the Faculty of
Psychology and Faculty of Social Sciences (>40 per
cent). Women were unrepresented; presence of profes-
sors and doctorate students were found to be the highest
users of ASNs.

Megwalu[13] Revealed that linguists and sociologists were more
proficient in using Academia.edu and other ASNs com-
pared to physicists. The study found that differences in
use across disciplines were influenced by variations in

the social and cultural practices of the disciplines.

Vasquez et | Reported that ASNs offered a combination of tools to

al.[14] support research activities, collaboration and network-
ing, but maintaining multiple profiles on various sites
could be a time-consuming process.

Kraker  and | Criticizes the ResearchGate score in assessment of

Lex[15] academic studies. The authors found major limitations

for the score as it was non-transparent, irreproducible,
incorporates journal impact factor, and changes in the
score cannot be reconstructed.

Jeng et al.[16] Reported that females had significantly stronger motiva-

tions for joining a group in Mendeley.com

Salahshour et
al.[17]

Studied the impact of demographic factors such as gen-
der, age, academic position and academic researchers’
experience on ASNs. The authors found that age and
experience do not affect collaboration technology in
ASNs. Nevertheless, the study revealed that academic
position had an effect on ASNs use.

Author(s) Findings

/Year

Williams and Discovered the characteristics and utilities of ASNs and
Woodacre[9] compared the unique attributes of ASNs.

Ortega[11] Studied the differences based on disciplines in the use of

Generally, it can be concluded that researchers from social areas
such as linguists, sociologists and humanities are much more ac-
tive using Academia.edu, while ResearchGate attracts the atten-
tion of researchers from biological fields (Table Il). Thus, this
indicated that researchers of social studies are active users of ASN
sites because they have high rates of social connection and usage
compared to other research areas.

Findings from previous studies revealed that academic position
has an effect on ASNs use. Senior academics such as professors,
lecturers and post graduate students are the highest users of ASNs
compared to other academic positions. This is due to lecturers and
professors requiring a connection with the other ASNs in the in-
vention of their studies. However, research assistants and research
fellows only require a few literature reviews in their research be-
cause they are supported by a few research work.

3. Challenges for ASNs

Social networking is a collection of vast data sets with a great
variety of types from social media, such as Twitter, Facebook, and
LinkedIn. Nowadays, the explosion of data in terms of value, vol-
ume, veracity, velocity, and variety, or known as 5V, powered by
exciting and magnificent advances in web techniques and infor-
mation technologies have become the center of general attention.
Since the early 2000s, the impulsive growth in the use of social
media has provided rich sources of data for researchers. This phe-
nomenon has created new challenges to academicians in order to
develop intellectual and ethical process and approaches in many
research discipline areas. The researchers have to face a number of
difficulties in relation to social media such as collection of rele-
vant data, data quality, determining metric, and develop efficient
algorithms. The challenges in each area are itemized as follows:

3.1. Collection of Relevant Data

Additional invasion of privacy may arise, due to the vulnerability
of information on social connection [18]. The problem to obtain
the data is more attentive because users keep their privacy. There
were no approach methods to collect the scientific data. Normally,
data collection is done by interviews or distributing questionnaires
to small-scale group studies with volunteers [18]. Because of that
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issue, collection of appropriate data was one of the major barriers
to achieve an ASN analysis.

3.2. Data Quiality

Open data allows an organization to provide information and data
to be accessible to the public. The quality of data disclosure is the
advancement of service quality to the community. The more data
that can be accessed by the public, the more that data benefits.
However, transparency and quality improvement are common
goals to get quality data. It requires the difficulty of computation
in analysing social networks because of zillions of nodes, and
consolidation of multiple data sources.

3.3. Determining Evaluation Metrics

The data set used in the research was obtained from various
sources and methods. The ASN data set process analysis must be
uniform in all aspects. To assess ASN metrics, a set of effective
evaluation metrics is needed to provide assistance in designing
new models, as well as to explain the complex phenomena in so-
cial networks. However, it is an issue to determine a set of effec-
tive evaluation metrics in real social networks, because of the
complex and universal scale in the topology of social networks.

3.4. Develop Efficient Algorithms

Considering the rapid evolution of Web 2.0, the process of raw
data collection from social networks such as Twitter and offline
sources is much easier. However, the advance growth of social
network must be developed for efficient algorithms to handle
these issues. The wide usage of social media has created a large
amount of data collaboratively and provides new opportunities to
obtain any relevant data. The development of cloud computing
also accelerates the emergence of ASN data. ASN data can effec-
tively be managed with the distributed storage technology based
on cloud computing. The integrity of cloud computing can im-
prove the efficiency of analysis on ASN data using techniques
such as data mining and parallel computing.

With extensive investigation on the analysis and modelling of
ASN, a few methods and technologies are being utilized in this
domain, such as data mining, machine learning, neural networks
and parallel processing. These methods and technologies are given
a wide scope as a way to study ASN.

4. Conclusion

In this article, a study of academic social network sites from two
different perspectives: properties of ASNs and statistical compari-
sons of ASNs were reviewed. This study also discusses the oppor-
tunities for ASNs, and provides the challenges for ASNs in social
networking. This discussion should be considered as a guide for
academicians or researchers to analyse the current increasing data
from various ASNs and provide motivation for further research on
social network analysis, and also new opportunities in the area of
new emerging technologies. Future research could explore the
comprehensive investigation of the architecture of ASNs based on
mining social network.
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