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ABSTRACT

The rapidly expanding corpus of scientific publications poses var-
ious types of challenges for researchers, mostly concerning the
selection and assessment of publications relevant to their research
topic. Therefore, the scientific community is actively involved in
proposing solutions for effectively retrieving promising publica-
tions. Traditional bibliometrics, such as citations, are most com-
monly used for evaluating the research impact of a publication,
in spite of rightful criticism. More recently, the newly introduced
altmetrics (e.g., Tweets) have gained popularity and are constantly
being investigated to understand their usefulness and potential
benefits for assessing the significance of publications. Researchers
argue that altmetrics can be used to reflect the importance of a publi-
cation beyond the boundaries of traditional bibliometrics. However,
it is important to be aware of the limitations and threats arising
from altmetrics, too. In this paper, we present a survey analysis to
understand the usefulness of altmetrics and determine their ability
of being used as quality indicators for scientific research. Based
on the findings, we discuss whether altmetrics can support the
quality assessment during literature analyses to assist the analyst
by reducing the required time and manual effort.
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1 INTRODUCTION

The massive growth of literature, irrespective of the research do-
main, has caused digital libraries to become a more and more im-
portant source of information for researchers. In particular, the
capabilities of digital libraries in supporting analysts performing
a literature review (e.g., systematic literature reviews) are gaining
more attention, since the analysts aim to incorporate all publi-
cations related to a certain topic to provide an overview of the
research that has been conducted [3, 8, 9, 20]. This usually involves
an overwhelming amount of publications, making it challenging for
an analyst to infer their relevance and quality. Even if the analyst
does not follow systematic methods based on defined guidelines,
they still have to perform similar steps, namely searching, selecting,
and quality assessing publications.

The most reliable method for selecting a publication and assess-
ing its quality remains reading it carefully [4, 8]. However, such a
manual analysis requires considerable amounts of effort and time,
especially when facing a large—and steadily increasing—number
of potentially relevant publications. Recently, Hassler et al. [5] and
we [21] identified that the available tooling for systematic literature
reviews must be improved, particularly with respect to the selection
and quality assessment of publications—which are among the most
desired features of researchers. Precisely, while promising immense
benefits of reducing an analyst’s workload and time needed, ex-
isting tools seem to require further improvements with respect to
guiding the selection and quality assessment of publications.

Through our extensive systematic literature analysis, we [21]
identified four underlying concepts for techniques supporting the
selection of publications, namely: visual text mining, semantic web,
information retrieval, and citation analysis. However, all of these
seem to be of limited capability. So, we have to investigate new
methods for supporting analysts performing systematic reviews.
To address this issue, the scientific community is actively involved
in critically analyzing the effectiveness of bibliometrics (e.g., tra-
ditional citation counts) and the newly introduced altmetrics (e.g.,
Tweets) as a means of providing insights into the scientific impact
of publications [1, 12, 17-19].

In this paper, we survey studies that analyze the usefulness
of altmetrics, particularly in the domain of computer science, for
reflecting the impact and importance of a publication. We aim to
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understand if such metrics, which are often available in dedicated
digital libraries, can be utilized to support an analyst in deciding
what publications are more likely to be important for them. To
achieve our goal, we analyze studies that investigate the pros and
cons of altmetrics, which must be taken into consideration to ensure
an appropriate use of such metrics. More detailed, we contribute:
e an overview of existing studies that investigate whether
altmetrics can reflect on a publication’s importance.
e adiscussion whether using altmetrics can support an analyst
in assessing the quality of publications.
We hope that our contributions guide research on altmetrics, and
advance to even better criteria for assessing publications.

2 BACKGROUND

Literature analyses are important and established research methods
to concatenate existing knowledge or evidence regarding a specific
problem, allowing to critically analyze that knowledge and identify
open gaps to plan future research. A systematic conduct is generally
recommended for any literature analysis to improve transparency,
allow other researchers to verify its quality, to enable replications,
and to assess completeness—improving the reliability and usability
overall. Thus, analysts have become increasingly conscious about
the quality of the publications included within their literature anal-
yses, and seek for methods and tools that provide quick insights
into the quality of a publication without having to read every full
text. Traditionally, bibliometrics, such as citation counts, journal
impact factor, and author h-index, have become established metrics
commonly used to reflect on a publication’s impact and importance.
Besides the rightful criticism of using quantiative metrics for as-
sessing research, another major disadvantage with these metrics,
especially citation counts, is the time required before they first
appear, since the first occurrence may take months or even years.
Therefore, alternative quantitative methods to reflect on the impact
of a publication, such as altmetrics, have gained more attention to
support researchers in assessing publications—primarily because
they accumulate faster [25] and to some extent outside of research.

Altmetrics (introduced 2010) build on usage data of a publica-
tion and rely on various resources to accumulate interactions in
the internet, namely the number of downloads, bookmarks, views,
saves, and how the audience engages with a publication on social-
media platforms, such as Facebook and Twitter. The most important
feature of such metrics is the immediate feedback that can be ac-
cumulated in a short period of time and reflects the interest of an
audience beyond academia. Although there are concerns of the re-
search community regarding the accuracy of altmetrics, since these
can be easily manipulated [2], there is still adequate evidence on
their usefulness in terms of speed, diversity, ease of access, coverage
of different platforms, and their association with citations [18, 24].

3 RELATED WORK

In their study, Holden et al. [6] performed a selective review to inves-
tigate the use of bibliometrics, including the impact of authors and
venues using citation analysis. They provide a number of potential
advantages and disadvantages of bibliometrics based on the litera-
ture they identified. One of the major advantages they highlight
is the ability of bibliometrics to help researchers with managing
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large datasets by reflecting on the most important publications,
since citations are a relatively reliable indicator and comparatively
hard to manipulate compared to other metrics, such as the number
of reads. However, Holden et al. emphasize that bibliometrics are
still in the process of evolution, and thus must be used carefully to
minimize bias and mitigate problems related to data quality.

Recently, Thelwall [24] reported evidence in favour of and against
the expanding popularity of altmetrics to evaluate research. Their
major advantage is the quick feedback obtained once the publi-
cation is online that helps getting early, and also non-academic,
evidence on impact. However, altmetrics potentially threaten the
authenticity, since they can be easily manipulated and also lack
standardization in translating the evidence into specific types of
impact, for example, what do the accumulated metrics reflect? Thel-
wall argues that, while altmetrics can be informative and reflect
various aspects of a publication, they are still not well-established,
and thus inappropriate for formal evaluations.

The insights in these two studies are generalized based on the ev-
idence identified as relevant by the authors. We aim to complement
these insights based on existing studies. To this end, we summarize
and cirtically refelct on the pros and cons of altmetrics that are
discussed in nine papers.

4 METHODOLOGY

We have been actively involved in developing techniques that fa-
cilitate the selection and quality assessment of publications [3, 17,
19, 21] and the role of altemtrics as well as digital libraries for as-
sessing publications [16, 18, 20, 22]. Based on our knowledge and
experience, we identified publications that discuss the usefulness
of altmetrics for assessing the impact of publications, especially
with perspectives on technical and computer-science interests. In
particular, we used the paper by Bornmann [2] as a reference for
identifying further relevant publications based on citation links
(i.e., forwards and backwards snowballing).

5 RESULTS AND DISCUSSION

In Table 1, we present the studies we identified to discuss the im-
portance of altmetrics for assessing publications. Liu and Adie [10]
reported one of the first sets of potential problems with altmetrics,
mainly the lack of uniformity and standardization. Moreover, they
highlight general problems with quantitative assessment methods,
for example, the possibility of manipulation limiting the reliability
of such metrics. As a consequence, Liu and Adie emphasize that
tool developers should be careful with the information sources
they consider for altmetrics, since some sources may become ir-
relevant in the future. Bornmann [2] published one of the first
studies discussing the benefits of altmetrics compared to traditional
bibliometrics, mainly including four factors:
(1) Broadness: altmetrics can measure impact outside academia.
(2) Diversity: altmetrics can measure the impact of a publica-
tion not only based on other publications, but rather over a
greater diversity of sources.
(3) Speed: unlike citations, altmetrics can be accumulated im-
mediately once a publication is available online.
(4) Openness: altmetrics are freely available to the public and
can be easily accessed using Web APIs.
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The authors further discuss the limitations of altmetrics regard-
ing data quality and the commercialization of various platforms,
such as Twitter. Thelwall [23] further investigates Mendeley reader
counts for various research fields, such as Signal Processing and
Health Information Management, to determine their importance in
comparison to citations. The main disadvantages identified include
the lack of users—since only a small proportion of researchers are
using such platforms for Web interactions—and a high proportion
of non-publishing readers that can increase bias.

Based on a comparative analysis of three important altmetrics
providers, Ortega [11] concluded that there are major differences
in their counting algorithms and coverage of metrics. This lack of
uniformity causes doubts regarding the validity and reliability of
the tools. To ensure completeness, Ortega recommends to use mul-
tiple sources or a combination of the most established metrics from
different sources for analyzing research. Additionally, Holmberg
et al. [7] study the use of altmetrics for capturing and measuring
the societal impact of research. They highlight that altmetrics have
the potential to reveal the societal influence and impact of research
through a wide variety of accumulated metrics. However, for such
metrics to be a reliable source of evidence on the societal impact, in-
formation regarding how the audience’s knowledge and behaviour
is influenced by a certain publication is valuable but not available,
since such information is hard to impossible to trace.

Schultz et al. [15] focused on Leisure Science literature to inves-
tigate the usage and importance of altmetrics. They discuss that
such metrics allow authors to track and monitor the type and level
of the audience’s engagement, for example, ResearchGate allows
to see the country from where a publication is accessed. However,
the study conducted by Regan and Henchion [13] showed that only
around 20 % of 80 participants involved in their survey could pro-
vide an accurate description of altmetrics, illustrating that these
metrics are still not well-established and add limited value. Still,
Regan and Henchion agree with previous works that altmetrics
can be utilized as a means of communication, but should not be
considered alone to determine scientific impact.

More recently, Zahedi and Costas [25] discussed the advantages
and limitations of the Mendeley readership data, which allows
to easily access statistics for a data collection based on publica-
tion identifiers, for instance, via DOI, Scopus IDs, or PMID. The
drawbacks highlighted are similar to the previous ones regarding
non-uniformity of coverage across different tools as well as regard-
ing the data quality. Finally, Thelwall [24] discusses similar points,
but for altmetrics in general. Thelwall concludes that, even though
altmetrics have the potential to reflect non-academic impact, they
face major problems of manipulation, data sparsity, and translating
relevant evidence for specific types of impact. Thus, the conclusion
is that altmetrics can still not compete with a detailed review for
assessing research quality nor can they replace robust quantitative
indicators, such as citations.

Overall, our results (cf. Table 1) show that in recent years the
scientific community has been actively involved in analyzing the
importance of altmetrics as indicators of research impact. However,
altmetrics are still under investigation, with constant development
and advances in methods to accumulate and interpret them—which
is especially important due to the increased popularity of exclu-
sive social-media metrics, such as tweets [14]. The significance
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and reliability of altmetrics for evaluating research is fluctuating,
without any conclusive evidence in favour or against their usage.
Consequently, the scientific community is and must be more and
more involved in critical discussions to assess the potential benefits
of and threats posed by altmetrics.

Generally, most researchers agree that altmetrics offer benefits
regarding quick accumulation, ease of access, and reflecting the
influence of a publication on a broader audience. Unfortunately
their use as measures of research quality is still critical, and more
efforts to resolve or minimize the arising issues are needed. Finally,
we want to stress that altmetrics face the same problems as any
quantitative metric for assessing quality, and researchers have to
be careful when using them.

6 CONCLUSION

In this paper, we investigated the benefits and drawbacks of altmet-
rics with respect to using them as indicators of scientific impact and
quality. Currently, there is not enough evidence to prove almetrics’
usefulness to measure the extent to which they can reflect on these
two aspects. Thus, it is important to critically evaluate decisions
that are based on altmetrics, particularly in comparison to expert
evaluations. Future research should aim to pave a way to under-
stand the relevance of altmetrics as complements or alternatives
for traditional metrics, especially for literature analyses.
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