Social Media and Altmetrics: An Overview
of Current Alternative Approaches
to Measuring Scholarly Impact

Katrin Weller

Abstract This chapter describes the current state of the art in altmetrics research
and practice. Altmetrics—evaluation methods of scholarly activities that serve as
alternatives to citation-based metrics—are a relatively new but quickly growing
area of research. For example, researchers are expecting that altmetrics that are
based on social media data will reflect a broader public’s perception of science and
will provide timely reactions to new scientific findings. This chapter explains how
altmetrics have emerged and how they are related to the academic use of social
media. It also provides an overview of current altmetric tools and potential data
sources for computing alternative metrics, such as blogs, Twitter, social
bookmarking services, and Wikipedia.

1 Introduction

Scientific communication is, to a large degree, built upon the process of reading
existing literature and situating one’s own work within this broader research
context. This context is primarily established by citing other scholars’ publications
(Weller and Peters 2012), and over time, these citations have become indicators of
scholarly impact (Cronin 1984). Therefore, authors, journals, and/or papers that are
most frequently cited are considered to be the most influential. Up to now, the
various measures used to evaluate academic performance and impact are largely
based upon the counting of citations. The disciplines of bibliometrics and
scientometrics (Leydesdorff 1995) deal with the challenges of providing useful
indicators and balancing the shortcomings of individual metrics (see also Haustein
and Lariviere 2015). Classical bibliometric indicators for measuring scholarly
activity, such as publication numbers and citations, have a tradition that dates
back to the creation of the Science Citation Index in the 1960s. Publication output
and citations can thus have very practical implications for scholars, as they are used
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to evaluate individuals as well as institutions and can even influence job appoint-
ments, tenure, and project funding.

In addition, citation counts are used to retrieve information from publication
databases. In fact, citation metrics were introduced at the Institute for Scientific
Information’s (ISI) Web of Knowledge to support new search functions in the Web
of Science databases. Citations help in the identification of popular or highly
recognized articles and can also be used to explore research topics by
recommending similar publications; e.g., based on co-citations or bibliographic
coupling. Thus, citation metrics help with both performance measurement and
navigation within the enormous amount of scholarly literature.

With the growing importance of the Internet, additional approaches to calculat-
ing metrics that are based on Web links or download numbers—so-called
“webometrics” (Thelwall 2008)—have also been explored. This chapter shows
how webometrics have evolved into alternative metrics, or “altmetrics”. Altmetrics
are evaluation methods based on various user activities in social media environ-
ments. The next section thus describes the role of social media services in academia
and the types of user activities that can possibly be measured through altmetrics.
We then present the current state of altmetrics, both in practical application
(Sect. 3) and research (Sect. 4).

2 The Rise of Social Media and Alternative Metrics

2.1 Web 2.0 and Science 2.0

For the last few decades, the Internet has been changing the way that scholars all
over the world and across disciplines carry out their work. The Internet and related
technologies influence the way that scholars gather research data, retrieve informa-
tion and find relevant literature, present and distribute their research results, com-
municate and collaborate with colleagues, and teach and interact with their students
(Tokar et al. 2012). These changes are closely connected to current initiatives to
foster “open science” (Bartling and Friesike 2014; see also Friesike and
Schildhauer 2015), i.e., opening up scholarly processes to enhance transparency
and accessibility, including open access (Sitek and Bertelmann 2014) to research
publications and to data (Pampel and Dallmeier-Tiessen 2014).

Today, many popular online spaces' are based on user-generated content, user
networks, and user interactions. This was different 10 years ago, when Tim
O’Reilly and Dale Dougherty of O’Reilly Media coined the term “Web 2.0” in a
conference panel about the new Internet phenomena (O’Reilly 2005). They
described a new era in which the Internet was no longer comprised of static

! According to the Alexa.com ranking as of June 2014, the most accessed Web sites include
Facebook, YouTube, Wikipedia, Twitter, and LinkedIn.
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Websites and content provided by just a few individuals or institutions. Instead, the
“consumers” of Websites were increasingly contributing to the production of Web
content [a phenomenon that has been labeled “prosumerism” (Buzzetto-More 2013)
or “produsage” (Bruns 2008)] by sharing short texts, photos, videos, bookmarks,
and other resources online through platforms that enabled user contributions with
little effort and no programming skills. The infrastructural backbone of Web 2.0 has
been a series of new platforms that enable content sharing and networking, which is
comprised of interactions and connections among groups of users. Web 2.0 soon
became known as the “Social Web,” and Web 2.0 platforms were called “social
media” (e.g., Kaplan and Haenlein 2010) or “social networking sites” (Nentwich
and Konig 2014). This terminology is still used today, although the characteristics
of the initial vision of Web 2.0 have been widely adopted across numerous Web
sites and users may no longer be able to see a difference between the Web in general
and social media in particular. At the same time, social media is being increasingly
studied across scholarly disciplines, regarding, for example, the role that it plays in
political communication and online activism (e.g., Faris 2013), journalism (e.g.,
Papacharissi 2009), disaster relief (e.g., Silverman 2014), and health care (e.g.,
McNab 2009).

The addition of “2.0” was quickly combined with many other concepts: inte-
grating social media in teaching and learning became ‘“e-learning 2.0” (Downes
2005), knowledge management using wikis and other social networking platforms
that facilitate knowledge sharing (e.g., reference management communities)
became “knowledge management 2.0” and libraries that added user-generated
keywords to their catalogues were described as “library 2.0” (Maness 2006).
Comparable names were coined for other concepts—both in everyday life and in
academia. Similarly, the term “science 2.0” was quickly coined as an umbrella term
for approaches to use social media to support knowledge exchange and workflows
in academic environments (Waldrop 2008; Weller et al. 2007). Science 2.0 is
closely related to eScience (Hey and Trefethen 2003), cyberinfrastructures (Hey
2005), and cyberscience (Nentwich 2003; Nentwich and Konig 2012).
Tochtermann (2014, in press) provides an up-to-date definition of Science 2.0 as
well as a summary of recent developments.

Many researchers feel that social media has the potential to help scholars
collaborate and communicate more easily. Nentwich and Konig (2014) describe
the potential which social networking sites offer to academics in more detail. They
highlight functionalities for knowledge production, processing and distribution, as
well as applications in institutional settings. But the uptake of social media usage
among scientists has been rather slow. However, single studies seem to indicate that
scholars from some disciplines are acting as ‘early adopters’ while others appear
more skeptical in using social media. For example, Mahrt et al. (2014) have
summarized several studies which show that Twitter is only used by a small
percentage of researchers. Other studies show a higher uptake of social media
tools in specific academic communities and disciplines (e.g., Haustein
et al. 2013). It appears that Twitter was first popular in disciplines that are
themselves related to the Web or computer-mediated communication (for example,
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the semantic Web research community; see Letierce et al. 2010). In a survey with
researchers in the UK Procter et al. (2010, p. 4044) also observed that “computer
science researchers are more likely to be frequent users and those in medicine and
veterinary sciences less likely”. The same study, however, did not find any signif-
icant differences in social media usage based on the scholars’ age. Currently, such
studies mainly consider researchers in specific countries and more research is
needed to fully understand practices for using social media usage in academia
and to explore interdisciplinary differences. Gerber (2012) has noted that many
social media platforms are unfamiliar to most scholars (he found, for example, that
35.8 % of scholars are familiar with the social networking platform ResearchGate,
16.1 % with SlideShare, a site to share and browse presentation slides) and that the
“best-known tools, however, were also those that were rejected by the majority of
researchers, e.g., Twitter, which was rejected by 80.5 % of the respondents”
(Gerber 2012, p. 16), i.e., for example, four out of five scholars had a decisively
negative opinion of Twitter.

However, social media use should not only be determined by counting how
many people have user accounts on specific platforms; who consumes content from
the social media sites without actively contributing to them should also be taken
into consideration. Passive use of social media is much more common; e.g., reading
blogs or Wikipedia (Weller et al. 2010). Allen et al. (2013) have pointed out that the
principle of social media is to push information (tailored to users’ interests) to the
public instead of waiting for users to pull the information from databases by
searching. In this way, the dissemination of scholarly publications has increased
in the health and medical domains (Allen et al. 2013). Furthermore, other studies
show that social bookmarking platforms (i.e. services that allow sharing lists of
bookmarked websites or scholarly references with a community, see e.g., Peters
2009) do indeed provide a notable coverage of the literature in specific domains,
with Mendeley including more than 80 % (and up to 97 %) of research papers in
given samples from different domains (Bar-Ilan 2012; Haustein et al. 2013; Li
et al. 2012; Priem et al. 2012).

These findings reinforce the belief that content and user behavior of social media
can be used as a type of indicator for measuring scholarly activity and impact.

2.2 The Search for Alternative Metrics

There are several shortcomings and challenges inherent in classic bibliometrics that
have long been acknowledged by the research community (MacRoberts and
MacRoberts 1989; see also Haustein and Lariviere 2015). Notable shortcomings
include the following: (1) Citations do not measure readership and do not account
for the impact of scholarly papers on teaching, professional practice, technology
development, and nonacademic audiences; (2) publication processes are slow and it
can take a long time until a publication is cited; (3) publication practices and
publication channels vary across disciplines and the coverage of citation databases,
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such as the Web of Science and Scopus, may favor specific fields; and (4) citation
behavior may not always be exact and scholars may forget to acknowledge certain
publications through citations or may tend to quote those papers that are already
more visible due to a high number of citations.

Therefore, for many years, taking a variety of indicators into consideration in
addition to citation counts has been strongly recommended, and the search for
alternative metrics is older than the name “altmetrics.” This term became well-
known through the Altmetrics Manifesto, written in 2010 by Priem et al. (2010)
(after Priem first suggested the name altmetrics in a tweet). The manifesto opens
with the statement that “no one can read everything” (Priem et al. 2010); the authors
then go on to describe a landscape of social bookmarking systems (such as
Mendeley, Delicious, or Zotero) and other social networking sites where fellow
researchers can act as pointers to interesting literature (e.g., via Twitter or blogs).
Just as with classic citation counts, the support of information retrieval is a major
motivation for establishing altmetrics, but also just like classic bibliometrics,
altmetrics have already been considered as novel indicators for identifying influ-
ential research and for evaluation. However, to date, altmetrics are not being used
to, for example, make funding decisions, although some in the altmetrics commu-
nity are advocating for this approach (Galligan and Dyas-Correia 2013; Lapinski
et al. 2013; Piwowar 2013b).

Other authors have explicitly highlighted the different nature of altmetrics as
obtained through social media and “that the most common altmetrics are not
measuring impact, insofar as impact relates to the effect of research on [. . .] practice
or thinking” (Allen et al. 2013, p. 1). However, altmetrics offer their own unique
type of insight into research practices; for example, “many online tools and
environments surface evidence of impact relatively early in the research cycle,
exposing essential but traditionally invisible precursors like reading, bookmarking,
saving, annotating, discussing, and recommending articles” (Haustein et al. 2013,
p- 2). They can also be obtained faster than citation metrics because “social media
mentions being available immediately after publication—and even before publica-
tion in the case of preprints—offer a more rapid assessment of impact” (Thelwall
et al. 2013). Piwowar (2013a, p. 9) has stated the following four advantages of
altmetrics: They provide “a more nuanced understanding of impact”, they provide
“more timely data”, they include the consideration of alternative and “web-native
scholarly products like datasets, software, blog posts, videos and more”, and they
serve as “indications of impacts on diverse audiences”. Similar to the first argu-
ment, Lapinski et al. (2013, pp. 292-293) presented the idea of different “impact
flavors” as ‘““a product featured in mainstream media stories, blogged about, and
downloaded by the public, for instance, has a very different flavor of impact than
one heavily saved and discussed by scholars”. Furthermore, different activities
within one platform may represent different levels (or flavors) of commitment
with scholarly content. For example, it requires less commitment to tweet a link
to a scholarly article than to write a critical blog post about that article. Fenner
(2014) lists a couple of activities that indicate engagement and can be used for
altmetrics such as discussing, recommending, viewing, citing, saving. An
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established classification of different impact flavors is not yet available and the
impact of different tools and metrics still needs to be studied. However, it may be
useful to distinguish the perspectives described in the next section.

2.3 Social Media Services as Candidates for Altmetrics

Altmetrics research is still in a very early phase, and since the publication of the
manifesto by Priem et al. (2010), it has focused on exploring potential data sources.
Here, we have organized the different dimensions of alternative metrics into four
categories to provide an overview of potential sources for altmetrics data.

(1) Metrics on a new level. The first category refers to alternative sources for
measuring the reach of traditional publications on an article-level basis. Often
altmetrics initiatives are also described as “article-level metrics”, which highlights
their difference from previous journal-level metrics, such as the impact factor. The
collection and combination of various metrics for a single article (or for other types
of scholarly publications, such as books and conference papers) is one of the core
aims of altmetrics. Such metrics can be collected from various sources. Social
bookmarking systems (Henning and Reichelt 2008) typically permit the counting of
how often a publication has been bookmarked by users; bookmarking systems that
are frequently used for altmetrics research are Mendeley (mendeley.com) and
CiteULike (citeulike.org; Haustein et al. 2013). Both cover a large amount of
scholarly literature. Other bookmarking services (e.g., Zotero and Bibsonomy)
are used less often. Social media platforms based on social networking and status
updates can be mined for mentions of research papers. Platforms to be considered
are Facebook, Twitter, Google+, reddit, Pinterest, and LinkedIn. Adie and Roe
(2013) have provided a comparison of how frequently scholarly papers are men-
tioned across different social media platforms, with Twitter being the richest
resource. Besides the popular universal social media services, there are other social
networking sites that are particularly dedicated to the academic community, includ-
ing Academia.edu and ResearchGate. On most of these social media platforms, it is
possible to count mentions of scholarly works in users’ posts and, moving to
another level, count other users’ interactions with those posts, such as comments,
likes, favorites, or retweets. Blogs and Wikipedia are other resources that include
explicit citations to scholarly publications and may be used for evaluation purposes.
Some blog platforms, such as Nature.com Blogs, Research Blogging, or
ScienceSeeker, focus specifically on scientific content and are thus most promising.
Other sources from the age of webometrics that have already been studied include
presentation slides (Thelwall and Kousha 2008), online syllabi (Kousha and
Thelwall 2008), research highlights as identified by Nature Publishing (Thelwall
et al. 2013), and article downloads (Pinkowitz 2002). Mainstream media and news
outlets can also be monitored as well as discussion forums and Amazon comments.
Lin and Fenner (2013) provide an overview of article-level metrics used in the
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PLoS database, including social shares on Twitter and Facebook, academic book-
marks from Mendeley and CiteULike, and citations from blogs and Wikipedia.

(2) Metrics for new output formats. The second dimension of using altmetrics is
in establishing ways to measure alternative types of research output: not only
classic publication formats such as journal articles or books may be measured but
also other products such as blog posts, teaching material or software products.
Buschman and Michalek (2013) pointed out that negative research results are
increasingly not being published in peer-reviewed journals; rather, they are show-
ing up in alternative formats such as blogs; they therefore argue that those infor-
mation sources need to be considered as well for measuring scholars’ academic
performance. Blogs are probably the main type of alternative textual research
output, but nontextual output is also of interest. Popular forms of this type of
information are YouTube videos with scientific content or other video material
like recorded lectures, uploaded presentation slides on SlideShare, research data
repositories, or source code on Github.

(3) Aggregated metrics for researchers. Finally, altmetrics may also refer to
alternative ways to measure the popularity of single researchers. Buschmann and
Michalek (2013, p. 38) have argued that the “greatest opportunity for applying these
new metrics is when we move beyond just tracking article-level metrics for a
particular artifact and on to associating all research outputs with the person that
created them. We can then underlay the metrics with the social graph of who is
influencing whom and in what ways”. Social media offers the opportunity to not
only aggregate the output of individual scholars across different channels, but also
to monitor the mentions and the level of attention that individual receives through-
out these channels (e.g., followers on Twitter or Wikipedia articles mentioning a
researcher). Bar-Ilan et al. (2012) have investigated the “footprints” that scholars
leave through their activity in different online environments and then related these
author-level metrics to citations from Google Scholar and the Web of Science.

(4) Metrics based on alternative forms of citations. Another objective of the
altmetrics community is to take into account that there are different types of
audiences and that scholarly activities do not only have an impact within the active
research community but also within a general public. But metrics based on citations
will only capture impact on those researchers that actively contribute to the process
of writing and citing academic publications. Altmetrics look at citation-like activ-
ities by academics (e.g., linking to a journal publication in a researcher’s blog post)
as well as activities by students, science journalists or non-specified general audi-
ences (e.g., writing a Wikipedia article about a notable researcher). Altmetrics are
not necessarily based on citation-like processes, but can comprise other measures
that reflect “readership”, e.g., bookmarks and downloads of scholarly articles.
Haustein et al. (2014b) show how publications with the most mentions on Twitter
or with high readership-metrics on Mendeley are often related to topics that are of
interest to a general public (e.g., the Chernobyl accident). Of course, this last
category is not isolated from the other three, because online activities create their
various interaction networks: a scholar may upload an academic YouTube video
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which then is being discussed by other scholars on Twitter or by some journalist in a
blog post or commented on by the general public in a Facebook group.
Altogether these four categories reflect the different motivations for establishing
new metrics as research performance indicators. Altmetrics should respect different
sources of academic output besides peer reviewed journals and they should do so on
different levels of granularity: down to single articles and up to aggregated metrics
for researchers and their entire portfolio. And in order to do this comprehensively,
they should also reflect the impact scholarly work can have for different commu-
nities, both academic and non-academic. While the exact role and significance of
single altmetric indicators is still being studied (see Sect. 4), some of them have
recently been transferred into practical applications that may already affect scholars
and the assessment of academic performance, as we will see in the next section.

3 Applied Altmetrics in Accessing Research Performance

3.1 Stakeholders and Objectives

Altmetrics affect scholars in at least two ways—researchers can use them to retrieve
interesting literature and to promote their own work (similar to the press offices of
universities). Piwowar and Priem (2013, p. 10) discussed the use of placing
altmetrics on one’s CV and listed several advantages for doing so, including to
“uncover the impact of just-published work™ and to “legitimize all types of schol-
arly products”. If this becomes standard practice, funding agencies and tenure
committees might one day need to consider altmetric indicators for assessments,
but as previously mentioned, this is not yet happening. In addition, as the quality of
altmetrics—especially regarding their use for assessment—is being questioned by
some in the scientific community (Cheung 2013), their practical impact in the area
of assessment might be small. And Fenner (2014) also points out that it might be
easy to manipulate some altmetric indicators by self-promotion and gaming. On the
other hand, Buschman and Michalek (2013) argue that funders will also profit from
altmetrics if they want to evaluate the immediate impact of a project right after or
during the funding period. And some research councils are considering the use of
altmetrics for evaluations (Viney 2013). Liu and Adie (2013a, p. 31) emphasize that
all stakeholders may have different visions for new impact metrics and that “impact
is a multi-faceted concept [...] and different audiences have their own views of
what kind of impact matters and the context in which it should be presented:
researchers may care about whether they are influencing their peers, funders may
care about re-use or public engagement and universities may wish to compare their
performance with competing institutions”.

Meanwhile, other stakeholders are interested in measuring scholarly communi-
cation through various online channels. For example, librarians are encouraged to
keep up to date with new metrics to better help their customers find specific
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publications (Baynes 2012; Lapinski et al. 2013). In addition, publishers, as well as
certain social media companies, are also interested in altmetrics. In 2013, the
publisher Elsevier bought the social bookmarking platform Mendeley. As one of
the largest providers of citation metrics (via their database Scopus), Elsevier
appears to be particularly interested in ongoing altmetrics developments. Open
access platform providers are also contributing to the discussion of altmetrics,
like the open access publisher PLoS that uses data from Mendeley, CiteULike,
Facebook, and Twitter (Lin and Fenner 2013). Lastly, a new type of stakeholder has
entered the scene: companies that are creating new types of products and services,
especially centered on altmetrics. We will take a closer look at these new products
in the next section.

3.2 First Products Based on Altmetrics

Even though the exact value and the informative value of altmetrics remain vague,
products have been released that are based on altmetrics approaches and that mainly
combine a variety of new measures into one platform. The first product in this area
is Altmetric.com, which is supported by Digital Science (owned by the same
company as Nature). The purpose of Altmetric.com is to aggregate all article-
level metrics that refer to the same publication. It thus monitors tweets, Facebook
and blog posts, bookmarks, news, and other sources for mentions of digital object
identifiers (DOIs) or other standard identifiers that relate to publications and
research data, such as PubMedID or Handle (Liu and Adie 2013a). From these
mentions, an “altmetrics score” is computed for each publication. The company’s
Website states that “articles for which we have no mentions are scored 0. Though
the rate at which scientists are using social media in a professional context is
growing rapidly, most articles will score 0; the exact proportion varies from journal
to journal, but a mid-tier publication might expect 3040 % of the papers that it
publishes to be mentioned at least once, with the rate dropping rapidly for smaller,
niche publications” (Altmetric.com n.d.). Altmetric.com is selling access to its data
to researchers and institutions who want to monitor who is mentioning them across
different online channels. It also provides the so-called “altmetrics badge”, an icon
that illustrates the altmetric score of a publication. This badge is also used by
Elsevier’s Scopus. Finally, Altmetric.com also provides information about the users
who interact with scholarly publications through social media. As social media
platforms like Twitter and Mendeley include information about their users’ social
networks, some of these information can be mined for gathering information about
the audiences of scholarly publications. One may see, for example, where most
people who tweet about a scholarly publication live (based on the location Twitter
users mention in their profile) or whether people who bookmarked a specific
publication are students or senior researchers (based on their Mendeley profiles).
Of course these demographics provided by Altmetric.com have some limitations as
they are entirely based on the information users include in their social media
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profiles, which might not always be complete or correct. See Haustein et al. (2014b)
for an example how such information can be obtained from Altmetric.com and used
in altmetrics research.

The second product, ImpactStory (impactstory.org), is a not-for-profit organiza-
tion founded by Jason Priem and Heather Piwowar and supported by the Alfred
P. Sloan Foundation (Lapinski et al. 2013; Piwowar 2013b). ImpactStory builds
metrics around individual researchers rather than single papers. Researchers who
log into the platform can import their publications and other identifiable work, such
as presentations on SlideShare and source code published at Github, and track
mentions across a variety of sources and classic citations. ImpactStory used to be
free to use but started charging a subscription fee in autumn 2014. Both data and
source code are currently openly available. A third player on the altmetrics market
is Plum Analytics, which also collects article-level metrics.

Liu and Adie (2013b, p. 153) have summed up the current state of the art as
follows: “However, all of the tools are in their early stages of growth. Altmetrics
measures are not standardized and have not been systematically validated; there has
been no clear consensus on which data sources are most important to measure; and
technical limitations currently prevent the tracking of certain sources, such as
multimedia files”. Applications that work with altmetrics have to face several
technical challenges (Liu and Adie 2013a, b). Just like the automatic detection of
classic citations, the collection of social mentions is not a trivial process. Collecting
data from social media platforms requires data access, which is sometimes enabled
via application programming interfaces (APIs). However, APIs sometimes have
specific limitations, such as the Twitter API, which does not allow tracing back to
older tweets (Gaffney and Puschmann 2014). DOIs or other unique identifiers make
tracing citations easier, but they are not always available. Currently, many technical
pitfalls remain, and certain information may get lost during the data collection
process. Not only providers of altmetrics tools are facing these challenges. The
scientific community studying the use of alternative metrics has to deal with them
as well. Haustein et al. (2014c, p. 659) sum up technical challenges for working
with Twitter-based altmetrics as follows: “A general problem of social media-based
analyses is that of data reliability. Although most social media services provide
application programming interfaces (API) to make usage data accessible, we still do
not know if it is possible to collect every tweet, if there are missing data, or what
effects download or time restrictions have on available data. In addition, the
Altmetric coverage of Twitter may be incomplete because of technical issues,
such as server or network downtime. Moreover, an article may be tweeted in a
way that is not easily automatically identified (e.g., “See Jeevan’s great paper in the
current Nature!”)”.
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4 Altmetrics Research

The current research on altmetrics is still at a very early stage, but it is developing
quickly (thus, this section can only highlight some remarkable examples). The
history of altmetrics research is also summarized by Fenner (2014). Scholars with
different backgrounds (but quite a few of them from library and information science
or related fields and with prior experience in bibliometrics, among them Mike
Thelwall and Judit Bar-Ilan) are acting as pioneers in the development of new
metrics and new research approaches. Specialized workshop series such as the
Altmetrics Workshops hosted at ACM Web Science conferences are being initial-
ized and sessions organized at established scientometrics conferences such as the
International Society of Scientometrics and Informetrics conference (ISSI). Most of
this current research is dedicated to outlining the quality and scope of altmetrics
indicators. Case studies can be broadly described as those that compare metrics
across platforms (either alternative or classic) or those that study scholar perfor-
mance or participation in social media across specific disciplines.

One question that is of high interest for the entire altmetrics community is
whether social media mentions predict subsequent citation rates—or at least corre-
late to some degree with classic metrics. The most comprehensive comparison of
altmetrics and citations to date was conducted by Thelwall et al. (2013). These
authors looked at 11 different social media resources. However, metrics assessed in
this study could not predict subsequent citations. which once more indicates that
most altmetrics measure some different form of impact then citations.

Based on the current literature, Mendeley appears to provide the most article-
level metrics: Zahedi et al. (2014) found Mendeley readership metrics for 62.6 % of
all publications in their test sample, and Priem et al. (2012) found that close to 80 %
of their publication set was included on Mendeley. In contrast, Priem et al. (2012)
found only around 5 % of their sample papers cited on Wikipedia and Shuai
et al. 2013 even less than this—which shows that different social media channels
will provide very different metrics. Haustein et al. (2014¢) could also show that the
field is still developing: they identified around 20 % of biomedical papers published
in 2012 being mentioned in at least one tweet on Twitter, twice as many as in 2011.

Mendeley readership and citation counts were found to show a moderate and
significant correlation by several studies (Bar-Ilan 2012; Haustein et al. 2013; Li
et al. 2012; Priem et al. 2012; Zahedi et al. 2014). Shuai et al. (2013) also report
correlations for citations and mentions in Wikipedia, while Samoilenko and Yasseri
(2013) did not find significant correlations of Wikipedia metrics with academic
notability for researchers from four disciplines.

Li and Gillet (2013) and Thelwall and Kousha (2014) have collected user data
from social media platforms (from Mendeley and Academia.edu, respectively) to
determine how user activities relate to the professional levels of academia. Li and
Gillet (2013) found that Mendeley users with higher impact were senior scholars
with many co-authorships. Thelwall and Kousha (2014) showed that more senior
philosophy scholars on Academia.edu get more page views for their profile pages,
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but they did not observe any positive correlation of page views and citations
received.

Disciplinary differences appear to underlay most current altmetrics. Zahedi
et al. (2014) conducted a study on altmetrics across disciplines and found that
journals from different disciplines are represented to a very different extent on
Mendeley (with arts and humanities being the least represented), Wikipedia, Twit-
ter, and Delicious. Several studies have taken a close look at single disciplines and
their depiction through altmetrics. Haustein et al. (2014a) focused on astrophysi-
cists, and Haustein et al. (2014b, c¢) analyzed biomedicine scholars on Twitter.
Holmberg and Thelwall (2014) then compare Twitter usage across researchers from
10 disciplines.

All these examples show that much still needs to be studied before we fully
understand what alternative metrics derived from social media platforms or other
online data can tell us about research activities and scholarly impact.

Conclusion

The call for alternative approaches to measure scholarly performance and
impact has been heard and experts from academia, publishing business and
research councils are engaged in the present discussion of new indicators. The
label “altmetrics” has allowed this community to connect and establish
venues for discussing their ideas about how to make sense of user interactions
with scholarly content in various online environments. Expected outcomes of
this discussion vary, and while some are skeptical about the practical rele-
vance of altmetrics, others believe that altmetrics will become seamlessly
integrated to other performance measurements, like Piwowar (2013a, p. 9)
puts it: “Of course, these indicators may not be “alternative” for long. At that
point, hopefully we’ll all just call them metrics”.

Before this can happen, much more work is needed in order to better
understand the nature of user behavior in social media environments and the
value of individual metrics obtained through measuring this user behavior.
Current research focuses on this task and is step-by-step creating a map of the
altmetrics landscape. Meanwhile single publishers have started to provide
aggregated altmetrics for publications; other stakeholders enter the altmetrics
market. These are still rather niche services, but if altmetrics become popular
with a broader community and gain influence, it is quite likely that
peopcheckle people might change their behavior in order to achieve better
scores or even try to game. This of course is not new and happens as well with
traditional bibliometrics and citation counts (e.g., Frey and Osterloh 2011),
for example, through self-citations or cartels. But bibliometricians have found
ways to adjust their indicators in order to respect such behavior. Conse-
quently, independent research should monitor the use of altmetrics equally
carefully and keep on studying how tools, users and metrics interact. For now,

(continued)
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both social media platforms as well as publication databases offer a useful
environment for browsing scholarly references and discovering interesting
information based on peer recommendations so that many academics can
already benefit from altmetrics for their everyday work.
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