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Although Mendeley bookmarking counts appear to correlate moderately with
conventional citation metrics, it is not known whether academic publications are
bookmarked in Mendeley in order to beread or not. Without this information, it is not
possible to give a confident interpretation of altmetrics derived from Mendeley. In
response, a survey of 860 Mendeley users shows that it is reasonable to use Mendeley
bookmarking counts as an indication of readership because most (55%) users with a
Mendeley library had read or intended to read at least half of their bookmarked
publications. Thiswas true across all broad areas of scholar ship except for the arts and
humanities (42%). About 85% of the respondents also declared that they bookmarked
articlesin Mendeley to cite them in their publications, but some also bookmark articles
for use in professional (50%), teaching (25%) and educational activities (13%). Of
course, it islikely that most readers do not record articlesin Mendeley and so this data
does not represent all readers. In conclusion, Mendeley bookmark counts seem to be
indicators of readership leading to a combination of scholarly impact and wider
professional impact.

Introduction

Researchers, science funders and evaluators cafitbieam knowing who uses research
outputs and which outputs are most used, and frodenstanding the contexts in which
research is applied. For instance, the Higher BeucaFunding Council for England
(HEFCE), in the Research Excellence Framework (RERNts to consider all types of
research impact inside and outside of academia G#5R011). In addition, the EU-funded
ACUMEN project has proposed new indicators to assisearch evaluators to assess many
types of impact to avoid relying upon just formafatons and expert judgements (see
http://research-acumen.eu). This is part of a nesearch trend, known as altmetrics, that is
developing indicators for research impact usingiadoweb data, such as from online
reference managers, Twitter, blogs, Wikipedia, awhdemic social networks (Priem,
Taraborelli, Groth, & Neylon, 2011).

Early altmetric investigations have focused on rmagag the correlations between citation
and altmetrics to partially validate the new metri€hese studies have typically found weak
or moderate correlations between altmetrics andtioits for specific sets of articles
(Thelwall, Haustein, Lariviere, & Sugimoto, 2013;idéP, Piwowar, & Hemminger, 2012;
Costas, Zahedi, & Wouters, 2014). In particularmeostudies focused on Mendeley
readership counts from different perspectives. &ample, medium correlations between
Mendeley readership counts for a sample of pap#sished in Nature and Science, JASIST
and Information System Journal (Li, Thelwall, & Giini 2012; Bar-llan 2012; Schlégl et. al.
2013). Mohammadi and Thelwall (2014) found low amédium correlations between
Mendeley readership counts and citations for séveomial sciences and humanities
disciplines (Mohammadi & Thelwall, 2014). Followitigese correlational studies, qualitative
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investigations based on surveys and interviewsnapertant to validate altmetrics by finding
out why articles are cited, bookmarked or linkedntearious contexts and by whom (Sud &
Thelwall, 2014).

One indicator of the academic use or value of @daaic publication could be the extent of
its readership within the scientific community, winigives evidence of interest in using it in
research or other scholarly activities (e.g., teagland discussions). Although data about the
readership of academic publications can be diffitubet (Wouters & Costas, 2012), several
studies have used download counts for electrotiicles to indicate readership (Kurtz et al.,
2005; Haque & Ginsparg, 2009). Nevertheless, mas clear whether downloads tend to
reflect intellectual impact or some other type wipact. Although the type of user can be
used to partly differentiate the contexts thatckes are used for (Thelwall, 2012), the
identities of downloaders of papers are typicaltknown due to confidentiality and privacy
issues, which makes inferences from the informathan can be collected (from server logs)
difficult and not straightforward (Duin, King, & \Yaden Besselaar, 2012). In contrast, the
social reference sharing site Mendeley providea @@t scientific publications about those
that have saved information about each article heirt Mendeley library (called
'‘bookmarking' here to distinguish it from readiafihough this is not a strictly accurate term)
and identifies their roles (e.g., professors, PhD stid, masters students, and users outside
academia). As an altmetric, Mendeley bookmarkingnt® have been interpreted as an
indicator of ‘readership’ (Bar-llan, 2012; Li, Thedll, & Giustini, 2012; Thelwall, Haustein,
Lariviere, & Sugimoto, 2013; Mohammadi & ThelwalQ014) but it is not known whether
Mendeley bookmarks reflect readership or whethersugend to use their libraries for other
purposes. In response, this paper investigatesnibievations for bookmarking papers in
Mendeley with a large-scale survey of Mendeley siser

Literature review

Changes in scholarly reading habits in the digital era

Since 1990, librarians, publishers and scholarse hisncreasingly attempted to publish
scientific literature in digital formats (Kling & ®Kim, 2000) and electronic resources have
been an integral part of scholarly communicatiormaassult. For example, the high cost of
providing print journals and the increasing succeSglectronic journals motivated many
academic institutions to shift towards electromisaurces (Vaughan, 2003). Flexibility of use
is one of the key attributes of electronic articlesking it easier for scholars to access and
share their work (Niu & Hemminger, 2010). Neverdssl, researchers in the early years of
digital resources printed electronic papers rathan reading them on the screen (McKnight,
1997; Belefant-Miller & King, 2000). This progresséowards faculty members using the
electronic versions of papers but printing themddinal reading (Tenopir, King, Edwards,
& Wu, 2009). By 2014 there were 46,827 active agadeelectronic journals in different
languages across all disciplines (Ulrich, 2014yigating their widespread acceptance by
scholars (see also: Tenopir, 2003; Rowlands, 206ippir, Wilson, Vakkari, Talja, & King,
2010). Electronic books are a recent innovationadmparison to journal articles but may be
valued for their convenience (Shelburne, 2009).uAtbtwo-thirds of faculty members and
students in Britain that responded to a surveynaddi to read eBooks in their scholarly
activities (CIBER, 2009; see also: ChrzastowskilD0and so it is no longer an unusual
activity.

The amount of reading done by academics has iremleakngside the growth of
online publishing, at least in the USA, and schol@ntinue to prefer journal articles despite
the range of other information sources availablenPpir & King, 2002). There have been
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changes in the types of reading done, however, reglders apparently spending more time
on activities like browsing, keyword searching, @etective reading than on detailed reading
(Liu, 2005).

Disciplinary differences in reading habits

The subject background of readers is influentiahigir reading behaviours (Talja & Maula,
2003; Tenopir, King, Spencer, & Wu, 2009a; Tenapial., 2010) and some fields even use
electronic sources in unique ways (Tenopir, Kinggy&, Grayson, & Paulson, 2005).
Electronic journal usage differs between physiengyaphy, and linguistics and even within
these disciplines (Fry, 2003). Disciplinary diffeces seem to be more substantial than
organisational differences, except perhaps intemally (Niu & Hemminger, 2010;
Nicholas, Rowlands, Huntington, Jamali, & Salaz2010). Kling and McKim (2000)
believed that “communicative heterogeneity” and meoounicative plurality” in scholarly
communication could result in disciplinary diffecers in the uptake and use of electronic
resources. More generally, social scientists tenskearch for information whereas scientists
keep up to date by browsing journals (Pullinger &ldvin, 2002). Nevertheless, social
scientists seem to read abstracts and new artiobes than do scientists in other disciplines
(Nicholas, Huntington, & Jamali, 2008).

In terms of types of information sources, journgickes are the most common in
sciences and medical sciences disciplines but hiiemrscholars tend to use monographs
and book chapters instead (Tenopir, Volentine, &di2012b). Hence, academics in the
humanities read fewer electronic articles than dwkars in other subjects (Tenopir et al.,
2010). The time spent reading individual papersataa vary from one discipline to another.
For example, medical scientists spent less timdimgaan article compared with scholars in
other disciplines (Tenopir, King, Edwards, et &009; Tenopir & King, 2001; Tenopir,
Volentine, & King, 2012a).

Academic status differences in reading habits

Surveys of Australia, Finland, and the United Statelicate that the academic position of
scholars can affect their reading behaviour (Tenepial., 2010). For example, doctoral
students and assistant professors may use onlsmeinees more than do associate or full
professors (Smith, 2003; Ge, 2010). In contrasidamics with more publications read more
articles than do faculty members with fewer pultimmas (King, Tenopir, Choemprayong, &
Wu, 2009; Tenopir et al., 2012b). Undergraduatey sizare some reading habits with
faculty members because of references suggestéatblfy members (Korobili, Malliari, &
Zapounidou, 2011; Brennan, Hurd, Blecic, & Well2002), but presumably focus on more
basic texts and tend to read a higher proportiobooks in comparison to journal articles in
most disciplines.

Outside of academia, some professionals use sthplalications and their reading
habits may be affected by their work (Leckie, Re#w, & Sylvain, 1996). Medical science
professionals are an important group of readetsnaising the findings of research articles
in practice (McAlister, Graham, Karr, & LaupacisQ9B; Schilling, Steiner, Lundahl, &
Anderson, 2005). Nevertheless, medical practiti®nmse academic publications less than do
faculty members (Tenopir, King, Clarke, Na, & Zh@Q07). Engineers also use scientific
papers in their professional activities (Kwasit2003; Freund, Toms, & Waterhouse, 2006)
but their colleagues and technical reports are nikedy to fulfil their information needs
(Hertzum & Pejtersen, 2000). Overall, whilst sonedgie outside of academic settings use
scientific publications, they are likely to readssethan users inside academia (Tenopir &
King, 2002), and access to primary research mdgdseimportant in their professions.



Reasons for reading academic publications

Academic publications may be read for differentgmses, including long life leaning,
research, writing and teaching (Belefant-Miller &nl, 2000; King & Tenopir, 1999; King et
al., 2009). For example, a survey of scientists andineers at the Oak Ridge National
Laboratory in Tennessee found that doing resedneing updated and continuing education
were the main reasons for reading academic paperspir & King, 2002) and astronomers
in the United States read articles to help theseaech and to keep current (Tenopir et al.,
2005). Surveys of academics in several countrie® Haund that doing research was the
main reason for reading papers while teaching gmdhting knowledge were secondary
reasons (Tenopir et al., 2010). Analyses of onlsyabi confirmed that academic
publications are routinely used for teaching atiei (Kousha & Thelwall, 2008).
Practitioners probably have different motivationsywever. For example, pediatricians in the
American Academy of Pediatrics mainly read acadepapers for current awareness
(Tenopir, King, Clarke, Na, & Zhou, 2007).

Academic uses of the social web

With the emergence of the social web, some academave taken advantage of its
affordances, although one UK survey of faculty memband PhD students found a modest
level of adoption (Procter et al., 2010). Respotslém another survey very positive about
using social web platforms and sizable minoritaes] used wikis (42%), blogs (39%), social
networks (35%), social bookmarking (26%) and miclogging (18%) tools (Ponte &
Simon, 2011). In contrast, faculty members and Btldents at a university in Finland were
familiar with social web tools but few used them $oholarly communication (Gu & Widén-
Wulff, 2011). Hence, the uptake of social web sm¥si may vary between countries.
Similarly, few highly cited researchers in Europesaganisations had profiles in academic
social websites, such as Academia.edu (4%), Mendéhs), and SlideShare (5%). Hence,
more senior researchers may use the social weltHassdo others (Mas-Bleda, Thelwall,
Kousha, & Aguillo, 2014).

Social web tools can help from the beginning aaese study to the dissemination of the
findings at the end but are mainly used for colfabige writing, conferencing and meeting
management (Rowlands, Nicholas, Russell, Canty, &Kkison, 2011). A survey of scholars
from an Indian university found that social scist#iused Facebook and ResearchGate for
scholarly communication but scientists used themafousement (Chakraborty, 2012). An
analysis of one academic social web site, Acadewhiga.found that faculty members were
more visible, contributed more and interacted ntbes did other users (Menendez, Angeli,
& Menestrina, 2012). Another study of Academia.adiso found seniority differences but
also found some evidence of gender differenceshén gopularity of users (Thelwall &
Kousha, 2014). Although a general purpose socidl twel, Twitter is also used by scholars
for networking with peers and sharing informatiofthwthem as well as for spreading
information with a wider audience (e.g., LetierPassant, Breslin, & Decker, 2010).

Research Questions

The objective of this study is to find out why altis are bookmarked in Mendeley so that
Mendeley bookmark counts in altmetrics can be gmptely interpreted in future. The
following research questions drive this investigati
1. Why do people use Mendeley (e.g., as a referencexges, to publicise publications,
for social networking)?
2. Why do users bookmark individual publications inrideley?
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3. To what extent do Mendeley bookmarking counts cefeticle readership?

Methods

An online survey was conducted to answer the rebeguiestions. This seems to be the first
large scale survey to investigate the reasons fangu Mendeley to help interpret
bookmarking counts.

An unbiased sample of Mendeley users was needdtidaurvey. A comprehensive
list of Mendeley users was therefore needed asréirg} point for the sampling. Although
Mendeley claims to have more than 2.5 million ugbtendeley, 2013), a full list of its users
is not available for researchers. Nevertheless,ddiery publishes a directdrthat contained
approximately 188,100 users from different discip$ at the time of data collection (October
2013). We used this directory as the largest aviailast of Mendeley users, although it is
presumably biased in some way. We initially selé@@®00 random Mendeley users across
all disciplines from the directory and tried to tact the chosen sample by sending direct
messages via Mendeley messaging, with permissoon Mendeley. This was not successful
because, as an undocumented anti-spam feature ofldiéy, only a limited number of
messages can be sent each day.

Instead, we emailed Mendeley members using theacomtformation in their public
home pages, if any. For this, a list of all usershie Mendeley directory was automatically
extracted, including their research discipline &tehdeley profile URL (see Appendix 1).
Next, using web searches in Webometric Analystiléxvlv.ac.uk) with the query below,
users who had personal web page URLs in their Megderofiles were identified
automatically from the Bing API (Applications Pragnming Interface).

"Webpage:" "[two last keywords of the Mendeley ReotiRL]" site:

http://www.mendeley.com/profiles

For example, the query "Wbpage:" "kayvan kousha" site:
http://ww. mendel ey. conif profil es/ captured the webpage
www.koosha.tripod.com from the user's Mendeley ifgofThis process identified 19,959
users who had a URL *“contact information” section their Mendeley profile. Email
addresses were manually collected from these welspaghen present, giving 6,122 for all
disciplines. As shown in Appendix 1, the backgraod 8%, 23%, 10%, 26% and 26% of
those in the Mendeley directory were arts and hutmesn basic science, engineering,
medicine and biology and social sciences, respdgtiGimilarly, 10%, 31%, 12%, 24% and
23% of the extracted emails belonged to users (s¥Wfaved their emails in their Mendeley
profiles) in arts and humanities, basic sciencegjreering, medicine and biology and social
sciences, respectively. This means that the prigpodf extracted email addresses for each
subject area is only very approximately represengaif the population of each discipline in
the Mendeley directory (see Appendix 1). This samgbiarly biases the results to Mendeley
users declaring a website in their profile. Thesersimay tend to be more senior and may be
more likely to be based in a richer country, foamyple.

The survey guestions were designed to answer tnealesearch questions and were
evaluated and refined through a series of pilotst@gth Mendeley users and altmetrics
researchers. The survey received ethical approeah the University of Wolverhampton
Research Institute for Information and Languagec®ssing. The final version of the
guestionnaire is at: http://goo.gl/xlbrSl.

In the middle of January 2014, using Survey Monlayail questionnaire invitations
were sent to 5,927 Mendeley users (excluding itieita that bounced) across all disciplines
(see Table 1). A reminder was sent to non-respgngdersons in late January. Participants

2 http://www.mendeley.com/directory



were offered the chance to win one out of ten $Addazon vouchers to increase the
response rate. As shown in Table 1, 14.6% (864plpesponded to the survey, ranging
from 13% in medicine and biology to 17% in the aba&ciences (Appendix 2). Altogether,
73% of the participants replied to the survey ia st call and 27% responded after the
reminder.

Table 1. Email invitations sent to Mendeley users and respaates across disciplines

Broad disciplines based gnNumber (%) | Number (%) of | Response rate

users’ Mendeley profiles | of users in recruited users | (No.)
the Mendeley| (excluding
directory bounced emails

Arts and Humanities 14,380 582 (9.8%) 13.1% (76)
(7.6%)

Basic Science 43,727 1,843 (31.1%) | 13.7% (253)
(23.2%)

Engineering 19,229 7,11 (12%) 17.2% (122)
(10.2%)

Medicine and Biology 48,881 1,440 (24.3%) | 12.9% (186)
(26.0%)

Social Sciences 49,823 1,351 (22.8%) | 16.8% (227)
(26.5%)

Total 188,100 5,927 (100%) | 14.6% (864)
(100%)

Results

The survey respondents were representative ohthal isurvey sample in terms of academic
disciplines and to some extent of all Mendeley sigbtendeley, 2012). However, the method
of categorising academic disciplines in Mendeleg emthis survey may not be identical and
so this is a tentative conclusion.

Occupation and Discipline of Respondents

Over half of the survey respondents were PhD stsd@&v%) or postdoctoral researchers
(26%) and the rest were mainly assistant (14%paa® (13%), and full (11%) professors.
Only 6% of the survey respondents wether professionals, and so Mendeley is clearly
dominated by academia. There were very few mag3&6$ and undergraduate (1%) students,
although the email survey method may be biasedhagatiudents if they tend not have a
traditional website, or do not feel the need toljsige it.

Table 2. The occupations declared by the survey respondeng&64)

Occupation Participants
PhD student 233 (27%)
Postdoctoral researcher 226 (26%)
Assistant professor/lecturer 121 (14%)
Associate professor/reader / senior lectufer 1321
Professor 94 (11%)
Other professionals 48 (6%)
Masters student 23 (3%)
Undergraduate student 8 (1%)




Comparing Table 3 and Appendix 2, the respondaetsipproximately representative of the
chosen sample subject areas in terms of numbees.diBtribution of the participants also
agrees with all Mendeley users at the level of drdsciplines to some extent (Mendeley,
2012).

Table 3. The broad subject areas declared by the surveppmdgnts (n=864).

Broad discipline Participants
Basic science 232 (27%)
Social sciences 230 (27%)
Engineering 227 (26%)
Medical sciences 120 (14%)
Arts and humanities 55 (6%)

Motivations for Using Mendeley

About 78% of the respondents had a personal libirarylendeley. Most importantly, the
majority of respondents (87%) reported that thegdublendeley as a reference manager,
whereas only 30%, 25% and 15% used it as a datdbasearching academic publications,
as a tool for publicising their publications, oraasocial networking site (Figure 1).

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0% |

As areference  As adatabaseto To publicize your As a social
manager search for own publications  networking site
publications

Figure 1. Purposes for using Mendeley, as reported by swesyondents (n=864).

A chi-square test found no significant disciplinadyfferences in purposes for using
Mendeley (p=0.691). Nevertheless, were statisticadlgnificant differences between
occupations in purposes for using Mendeley (p=0.826 Appendix 3). Academic staff used
Mendeley to publicise their publications more thdid the other professions and
undergraduate students; masters students used Mgndse a platform for searching
academic publications more than did the other ggoup

Motivations for Bookmarking Papers in Personal Libraries

Disciplinary differences About 85% of the respondents across all disciplibeokmarked
papers in Mendeley to cite them in their publicasioThere is strong evidence (p=0.001, see
Appendix 5) thabverall motivations for bookmarking papers differ betwelksctiplines.
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Figure 2. Mendeley users' motivations for bookmarking pajetbeir personal library by
discipline (n=679).

Although bookmarking with the aim dfiture citation was the most common reason across
all disciplines, the percentage varied from 91%docial science users to 76% for arts and
humanities users, and these differences are gtaligtsignificant (p=0.023, see Appendix 5).
The second most common purpose for adding schotarbfications to Mendeley was for
professional use (i.e. to keep track of research relevant to a jaball subject areas (50%),
and there were also disciplinary differences is {i#0.021, see Appendix 6). Most Mendeley
users in medical science (63%) and engineering J9d86kmarked academic records for
professional use but most users with basic sci¢A8@0), art and humanities (48%) and
social science (43%) backgrounds did not. This sedikely to reflect disciplinary
differences in the nature of research rather thahe way in which Mendeley is used.

Approximately 40% of the participants added recdalsheir Mendeley libraries to
cite in their thesis or dissertation but 55% in arts and humanities and 51% in enginger
Approximately 25% of Mendeley users bookmarked jgabibns for teaching and only 13%
for use in assignments.

Occupation differences The most common reason for bookmarking scientific
publications for professors (83%), associate peufies(88%), assistant professors (94%), and
PhD students (88%) was to cite in their publicaidhigure 3). Unsurprisingly, there were
statistically significant differences in motivat®for bookmarking documents in Mendeley
between different user occupations (p=0.000, Appernd. Around 85% of both PhD
students and masters students added documentintdtgndeley personal libraries to cite in
their theses. Similarly, 38% of masters and 20%D students bookmarked documents for
course assignments. Unsurprisingly, scientific doents were bookmarked in Mendeley for
teaching mostly by professors (45%), associateepsafrs (36%) and assistant professors
(33%).
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Figure 3. Mendeley users’ motivations for bookmarking papertheir personal libraries
based on occupation (n=679).

Other professional users mainly bookmarked publications to use inir tipeofessional
activities (76%), although 39% bookmarked documeéatsite in their publications and so
were active in research to some extent (Figure 3).

Reading Bookmarked Publications

A total of 679 out of 864 respondents had a pelddrary in Mendeley. Moreover, 27% of
users with a personal library in Mendeley had readintended to read all of their
bookmarked records, 55% had read or intended t atdeast half and 18% had read or
intended to read less than half of the bookmarteads. Almost none (0.4%) of the users had
not read any of their bookmarked records and didmend to read them. Thus, 82% of the
Mendeley users had read or intended to read dt Iedfsof the bookmarked publications in
their personal libraries. A chi square test (p=Q,28ce Appendix 8) found no significant
disciplinary differences in the proportions of iterfrom personal libraries that the survey
respondents had read. Hence, it seems that in casss articles bookmarked in Mendeley
have been read or are intended to be read by #re us
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Figure 4. The proportion of the items from Mendeley persdiiaéries that survey
respondents had read by discipline (n=679).

Discussion

Most survey participants were PhD students anddpostral researchers, which agrees with
previous analyses of Mendeley profiles (Mohammadale in press; Schloegl, Gorraiz,
Gumpendorfer, Jack, & Kraker, 2013; Zahedi, Cos2843). Perhaps because Mendeley is a
social web platform it attracts younger researchleus senior scholars are unlikely to use
social web platforms (Mas-Bleda, Thelwall, Kouska&guillo, 2014). However, the number
of masters students was low in this survey in campa with a previous study, which
reported that masters students were among most oanmeaders of Mendeley papers
(Mohammadi et al., in press). A possible reasontligs is the lower visibility of contact
information for masters students in Mendeley in parison with other categories (e.qg., if
fewer listed a personal webpage).

In answer to thdirst research question, Mendeley was mainly used toagen
references (87%), but was also used for acadeter@tiure searching (30%). These reflect
Mendeley's nature as a social reference shariagh¢@vertheless, a quarter used Mendeley to
publicise research but it was rarely used as aboetwork site. Mendeley was perhaps not
popular as a social network site because somea gbitial features are not free. For instance,
free plan Mendeley users can only create one @rigadup with up to three members.

In response to thesecond research question, the most common reason for
bookmarking publications in Mendeley was to citenthin future publications. Mendeley
users who were authors of scholarly publicationg. (@rofessors, assistant professors) were
the most likely to bookmark papers for future ettatbut others can also cite papers in non-
journal publications (e.g., dissertations). Therefdlendeley bookmarking counts can partly
represent future citations and this is consisteith whe medium correlations between
citations and Mendeley bookmarking counts in presicstudies (Bar-llan, 2012; Li,
Thelwall, & Giustini, 2012; Thelwall, Haustein, Liaere, & Sugimoto, 2013; Mohammadi
& Thelwall, 2014).

Surprisingly, around half of the Mendeley users Kmarked publications for
professional use, and this amount was higher fasghwith backgrounds in applied
disciplines, such as medical science and engirge®imilarly, the main motivation father
professionals (e.g., engineers, surgeons and lawyers) for bodinta papers in Mendeley
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seemed to be related to their professional acwitiecause they work outside academia and
may use research for other aims, such as upddigigknowledge (Tenopir, King, Clarke,
Na, & Zhou, 2007). This is evidence that Mendeleyld be used to track the use of
academic publications in practical contexts.

The majority of masters and PhD students with asquel library in Mendeley
bookmarked academic publications for citing thenthieir thesis. Thus, Mendeley readership
counts may be able to capture citation-like ad@sitin broader contexts than those covered
by conventional citation indexes. Moreover, a saiisal minority of masters (38%) and PhD
(20%) students bookmarked records for completingirtassignments, reflecting the
educational value of the bookmarked publicationshigh proportion of professors (45%),
associate professors (36%) and assistant profe€38¥5) added records to their Mendeley
library for use in their teaching activities. Innsmary, the current study suggests that
Mendeley bookmarking counts reflect multiple typéscholarly activities, including future
citation in publications and theses, use in prattontexts, and application in teaching and
education. These findings are broadly consistetit prievious findings about why papers are
read (Tenopir et al., 2010) and so Mendeley bookimgrseems to broadly reflect academic
reading.

In response to thinird research question, most Mendeley users had reiadeoded
to read most of the bookmarked publications inrtpersonal libraries. This provides direct
evidence that Mendeley bookmark counts can refteatlership, but not that Mendeley
bookmarking counts are proportional to the numbereaders of a publication, due to the
sampling representativeness issues discussed above.

Limitations

The findings are subject to a number of limitatioRsst, the relatively low response rate to
the survey may influence the results, presumablyubgler-representing less enthusiastic
Mendeley users and busy scientists. Second, thel&liey directory was the source of the
sampled Mendeley users but it covers only 188,10@bthe 2.5 million Mendeley users and
there is no information about the criteria for itigt users in this directory. Thus, the
representativeness of the initial sample is unknaithough it broadly matches some known
properties of Mendeley users. Third, the samplaure in this survey is limited to
Mendeley users mentioning their personal websiethéir Mendeley profiles, and this is
likely to bias the findings towards Mendeley useséth a greater web presence,
disadvantaging masters and undergraduate studédthtionally, the Bing API used to
capture the personal webpages in Mendeley useitggdfas unknown coverage of this site.
Finally, all the data analysed is self-reported hadce maybe misleading to some extent. For
example, users may be optimistic in their claimet tihey will read bookmarked articles in
the future. Hence, the findings should be only icaisly generalised to all Mendeley users.

Conclusions

The results suggest that Mendeley bookmarking soarg an indicator of readership because
most records bookmarked by most survey respondetseen read or were planned to be
read. Moreover, almost all of the findings weredally consistent with what is known about
why academics read articles, giving further evidefar the value of Mendeley bookmark
counts. The possibility of connecting bookmarkiegards to attributes of the readers (i.e.,
profession, discipline) means that Mendeley cap hekeveal information about the readers
of individual academic papers, in contrast to tgpidownload data (Moed, 2005).
Nevertheless, Mendeley bookmarking cannot reflieetftll spectrum of types of reader of
academic articles if some types of readers rarstyMendeley.
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The results also show that an important differebbesveen Mendeley bookmarking
counts and citation counts for publications is tiéndeley bookmarks can reflect
educational and professional uses of articles ditiath to citing in (future) research. Even
though few professionals seem to use Mendeleybstantial minority of academics claimed
to use it in their professional activities, espligian applied fields such as medical science
and engineering. Hence, Mendeley bookmarking cocawtsperhaps capture some evidence
of the wider use of academic publications, which ley goal of altmetrics research (Priem,
Taraborelli, Groth, & Neylon, 2011). The reasons tfee previously discovered significant
moderate correlations between Mendeley readerstdpcaations (Li, Thelwall, & Giustini,
2011; Bar-llan, 2012; Zahedi, Costas, & Wouters,30nay be due to the main motivations
for bookmarking documents in Mendeley, and theeatations are perhaps not strong because
of the variety of purposes for bookmarking paperdiendeley. For example, some of the
highly bookmarked papers may be useful in educattmer than research.

In summary, this study confirms that Mendeley reski@ counts are useful for
capturing aspects of the readership of scholarlylipations and probably reflect mainly
scholarly impact but also educational and profesdionpact to some extent.
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Appendix 1: Descriptive statistics for Mendeley users who lidd personal webpage in
their Mendeley profiles.

Field Discipline Number and % Number of users Extracted
of users in| who have| emails
Mendeley contact
directory information  in
Mendeley
profile*
Art and Humanities | Arts and Literature 4279 (2.3%) 554 169 (2.8%
Humanities 4575 (2.4%) 397 94 (1.5%)
Law 1662 (0.9%) 198 91 (1.5%)
Linguistics 2174 (1.2%) 299 87(1.4%)
Design 2480 (1.3%) 427 92 (1.5%)
Philosophy 1690 (0.9%) 175 65(1.1%)
All 14380 (7.6%) 2050 598 (9.8%)
Basic science Environmental sciences 6152 (3.3% 704 238(3.9%)
Chemistry 6030 (3.2%) 402 163(2.7%)
Computer and 27491 (14.6%) 3500 842 (13.8%
information science
Earth science 4445 (2.4) 587 176 (2.9%)
Materials science 2631 (1.4%) 277 67 (1.1%
Mathematics 2442 (1.3%) 334 117(1.9%
Physics and Astronomy 8090 (4.3% 907 307(5.0%)
All 43727 (23.2%) 6711 1910 (31.2%)
Engineering Electrical and electronic 5842 (3.1%) 674 206 (3.4%)
engineering
Engineering 13387 (7.1%) 1273 523 (8.5%
All 19229 (10.2%) 1947 729 (11.9%)
Medicine and biology | Biological Sciences 31216 (16.6%) 3323 966 (15.8%0)
Medicine 17665 (9.4%) 1117 525(8.6%)
All 48881 (26.0%) 4440 1491(24.4%)
Social Sciences Business Administration 8552 (4.5%) 583 224 (3.7%)
Economics 4101 (2.2%) 491 154 (2.5%
Education 10047 (5.3%) 280 74 (1.2%)
Management Science 3428 (1.8% 386 89 (1.5%)
Psychology 8981 (4.8%) 1243 366 (6.0%
social-sciences 13398 (7.1% 1765 470 (7.7%)
Sports and Recreation 1316 (0.7% 63 17(0.3%
All 49823 (26.5%) 4811 1394 (22.8%)
Total Total 188100 19959 6122
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Appendix 2: Respondents to the survey based at the leveboaflsaiplines.
Field Discipline Number and % Number of | % of Number of | Response
of users in recruited recruited | respondents| rate
Mendeley users users in
directory (bounced the
are sample
excluded)
Arts and Arts and 4,279 (2.3%) 162 2.7% 17 10.5%
Humanities | Literature
Humanities 4,575 (2.4%) 92 1.6% 7 7.6%
Law 1,662 (0.9%) 90 1.5% 22 24.4%
Linguistics 2,174 (1.2%) 84 1.4% 15 17.9%
Design 2,480 (1.3%) 90 1.5% 6.7%
Philosophy 1,690 (0.9%) 64 1.1% 14.1%
All 14,380 (7.6%) 582 9.8% 76 13.1%
Basic Environmental | 6,152 (3.3%) 228 3.8% 23 10.1%
Science Sciences
Chemistry 6,030 (3.2%) 159 2.7% 29 18.2%
Computer and | 27,491 (14.6%) 814 13.7% 97 11.9%
Information
Science
Earth Science 4445 (2.4) 172 2.9% 32 18.6%
Materials 2631 (1.4%) 66 1.1% 14 21.2%
Science
Mathematics 2,442 (1.3%) 113 1.9% 20 17.7%
Physics and 8,090 (4.3%) 291 4.9% 38 13.1%
Astronomy
All 43,727 (23.2%) 1,843 31.1% 253 13.7%
Engineering | Electrical and | 5,842 (3.1%) 199 3.4% 33 16.6%
Electronic
Engineering
Engineering 13,387 (7.1%) 512 8.6% 89 17.4%
All 19,229 (10.2%) 711 12.0% 122 17.2%
Medicine Biological 31,216 (16.6%) 938 15.8% 118 12.6%
and Biology | Sciences
Medicine 17,665 (9.4%) 502 8.5% 68 13.5%
All 48,881 (26.0%) 1,440 24.3% 186 12.9%
Social Business 8,552 (4.5%) 218 3.7% 38 17.4%
Sciences Administration
Economics 4,101 (2.2%) 148 2.5% 23 15.5%
Education 10047 (5.3%) 72 1.2% 19 26.4%
Management | 3,428 (1.8%) 84 1.4% 14 16.7%
Science
Psychology 8,981 (4.8%) 356 6.0% 67 18.8%
Social-Sciences 13,398 (7.1%) 457 7.7% 63 13.8%
Sports and 1,316 (0.7%) 16 0.3% 3 18.8%
Recreation
All 49,823 (26.5%) 1,351 22.8% 227 16.8%
Total 188,100 5,927 100.0% 864 14.6%
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Appendix 3: A chi-Square test of motivations for using Mengeby user occupation.

Q P-
Reason of using o g o S o Value
c [} Q T O

Mendeley/ 25 25 5 S ° 5 S % 0
Occupation s 2 S92 a _ P 2 T S

29 °og |2 5 |g ¢ g5

0 2 o 2 o = 2 = Q c 2 35

< a < a S O o 14 ODa3®
As a reference 102 (57%)| 92 (50%) | 76 (48%) 43 (51%) 217 (64%) 195 (59%) 4£F%)
manager
To publicize your | 31 (17%) | 37 (20%) 28 (18%) 12 (14%)| 37 (11%) 57 (17%) 5 (9%)
own publications
As a social 16 (9%) 20 (11%)| 18 (11%) 12 (14%) 32 (9%) 22 (7%)| 7 (13%)
networking site 0.025
As a database to | 31 (17%) | 34 (19%) 36 (23%) 18 (21%) 54 (16% 58417 | 16 (29%)
search for
publications
Total 180 183 158 85 340 332 55

Appendix 4: A chi-Square test of all motivations for bookmarkithocuments in Mendeley
across different disciplines.

Motivations of bookmarking Arts and Basic Engineering | Medical Social p

/ discipline Humanities Science Science Science | value
To cite them in my 32 (33%) 153 (42%) 150 (38%) 74 (39%) 165
publications (e.g., papers, (40%)

books)

To cite in my thesis / 23 (24%) 74 (20%) 89 (23%) 21 (11%) 73 (18%)
dissertation

To use them for teaching | 12 (13%) 33 (9%) 39 (10%) 26 (14%) 63 (15%)
purposes 0.001
To use them in my 9 (9%) 14 (4%) 22 (6%) 9 (5%) 33 (8%)
assignments for a course

that | am taking

For professional use (job) 20 (21%) 90 (25%) 98424 60 (32%) 78 (19%)

Total 96 364 394 190 412

Appendix 5: A chi-square test for citing bookmarked documentfuture publications (e.g.,
papers, books) across different disciplines.

Disciplines Yes No p value
Arts and Humanities 32 10

Basic Science 153 32
Engineering 150 25 | 0.023
Medical Science 74 21

Social Science 165 17
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Appendix 6: A chi-square test for using bookmarked documengsafiessional (job)
activities across different disciplines.

Discipline Yes No p value
Arts and Humanities 20 22

Basic Science 90 95

Engineering 94 81 0.021
Medical Science 60 35

Social Science 78 104

Appendix 7: A chi-Square test of all motivations for bookmarkitiocuments in Mendeley
for different user occupations.

Motivations of
bookmarking /
Occupation

Associate professor

professor

Other Professions

PhD student

Researcher

p value

masters students

Future citation
(publications and
thesis)

o| Assistant professor

90 (51%)

\‘
N
—~~
~
o
S

57 (40%

) 20 (319

0)

353 (69%%)

8| Undergraduate and

2B)

~

65%)

Educational and
teaching activities
(assignment and
teaching )

38 (22%)

37 (24%) 44 (319

) 15 (239

)

81 (169

)

39411

9 (23%)

For professional
use (job)

48 (27%)

44 (28%) 42 (29%

) 29 (459

)

77 (159

)

99629

5 (13%)

Total

176

155 143

64

511

339

40

Appendix 8: A chi-Square test for the proportion of the itemmsf their Mendeley personal

librar

y that the users had read or will read acthsrent disciplines.

Proportion of the | %Social %Arts and | %Basic | %Engineering | %Medical P
items read or will | Science Humanities | Science Science value
read from

Mendeley personal

library

All 24% 43% 24% 31% 26%

At least half but nof 59% 43% 55% 51% 57%

all

At least one but 17% 14% 21% 17% 16% 0.282
less than half.

None 0% 0% 0% 1% 1%

Total 185 42 182 173 97
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