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Abstract

This paper offers a bibliometric analysis of the scientific production on Mobile
Information Literacy (m-IL) in Higher Education published between 2006 and 2017,
taking into account papers covered by Web of Science (WoS), Scopus, Library and
Information Science Abstracts (LISA), Library and Information Science and Technology
Abstract (LISTA), and Education Resources Information Center (ERIC). Bibliometrics,
as an integral part of research evaluation methodology, helps us to identify the
subject’s evolution over the period studied. In this research we aim to: a) identify the
most relevant journals that publish literature in this field, b) calculate the authors’
average productivity and identify the most productive authors, and c) discover the most
significant trends in this academic field, through statistical and co-occurrence word
analyses of the titles and the keywords used to index papers. The bibliometric results
of this research provide a snapshot of the literature on Mobile Information Literacy that
highlights the most relevant journals, authors, and trending keywords.

Keywords: Scientific production, Mobile Information Literacy, Higher Education,
bibliometric analysis

INTRODUCTION

In today’s information society, Information Literacy undoubtedly forms the basis for
lifelong learning. It is common to all disciplines, to all learning environments, and to all
levels of education. It enables learners to master content and to extend their research,
become more self-directed, and assume greater control over their own learning. An
information-literate individual is able to determine the extent of the information needed,
access the required information effectively and efficiently, evaluate the information and
its sources critically, incorporate selected information into their knowledge base, use



information effectively to accomplish a specific purpose, understand the economic,
legal and social issues surrounding the use of information, and access and use
information both ethically and legally.

In recent years, technological innovations have led to changes in Higher Education,
and nowadays face-to-face teaching coexists with blended learning and online
teaching. Therefore, the specialized literature puts forward new trends and pedagogical
projects in the specific field of Mobile Information Literacy (m-IL), which we intend to
tackle in this research.

Our main objective is to provide an up-to-date diagnosis of the scientific production
on Mobile Information Literacy in the world over the past decade, taking into account its
specific contextual, educational, technological, and research characteristics. Our
intention is to gain insights into the development of academic production and,
accordingly, the specific goals of this bibliometric study are the following:

a) Identify which journals publish the most on this topic. Thus, we will classify the
documents by journal title, as a means of identifying the journals in which most
information is found.

b) Identify who the most productive authors are and calculate their average
productivity, while also identifying the distribution of scientific production by
number of authors.

c) Identify the most significant terms used in the titles and the keywords chosen by
the authors to index the contents of their research, and thus discover the most
significant trends in the field over the period under study.

LITERATURE REVIEW
Clarifying concepts

In our literature review we detected the frequent use of interconnected concepts that
come from the interrelated areas of Education, Information, and Computing. Thus, we
identified the terms Mobile Learning (m-Learning), Mobile Library (m-Library),
Information Literacy (IL) and Mobile Information Literacy (m-IL). In turn, each of these
terms implicitly involves other concepts, such as ubiquitous learning, connectivism, and
multimodal learning, which we will take into account in what follows.

Walsh (2012a) referred to the relationship between Mobile Learning and Mobile
Information Literacy, claiming that both are interrelated and the spread of technology
has made access to information ubiquitous in nature. This has not only led to new
forms of interpersonal relationships but also to new ways to access information
sources, resources production and, hence, new methodologies for the teaching-
learning process. In this sense, as Spiranec and Banek (2010) already stated, we may
say that there has been a change that has turned the classic conceptions of
Information Literacy in a new direction centred on technologies, in this case and more
precisely, mobile technologies. Although the spread of the Internet marked an essential
turning point, of far-reaching consequences, the use of smartphones has triggered the
change from “fixed information research” to “mobile information research” (Walsh,



2012a: 58; Walsh, 2012b), and this has obvious implications such as accessibility,
ubiquity, and immediacy. All these issues make up the descriptive basis of
connectivism and navigationism theories that, after the generalization of the use of
smartphones, provide chances for continuous and immediate interaction and
collaboration (Gikas and Grant, 2013; Serin, 2012).

We should also remark that, on the other hand, when we search for the concept of
mobile learning, both in English and in Spanish, other interrelated concepts come up:
mobile library, information literacy, and mobile information literacy. According to Fong
(2013: 301): “mobile learning is defined as the method in which materials are delivered
using mobile technology, such as mobile devices and wireless networks”. Thus, these
concepts are inevitably related, and the common background for all of them is both the
accessibility and the connectivity that enhance the “borderless” nature (Fong, 2013) of
the use of mobile devices in daily life, and also their introduction into the educational
context.

Taking all this into account, the necessary inter-relationships between m-Learning,
m-Library, IL and m-IL should be enhanced. The educational dimension of m-Learning
applied to Higher Education, as Virkus (2012) put forward, includes the connection of
four factors and their respective dimensions: strategic, educational, professional, and
research, all of them interrelated. Following this viewpoint of conceptual relation in the
context of Higher Education, authors such as Traxler (2008), Ally (2009), and Hwang
and Chang (2011) have highlighted the central role of Libraries as training agents.
Specifically, Traxler (2008: 53) considered the need to integrate the practices and
concepts of all the agents involved in the educational process, as “there is much
potential synergy and overlap between the mobile learning community and the m-
library community”. Though there are also differences, both the m-Learning community
and the m-Library community “must understand how mobile technologies transform
learning as well as knowledge” (Traxler, 2008: 54). Therefore, it is important to take
into account the new Information Literacy frameworks, mainly the proposal from the
Association of College and Research Libraries, division of the American Library
Association, ACRL-ALA in USA, since they have reduced the well-known standards for
Information Literacy (focused on the competencies to be learnt in Higher Education) as
they no longer fitted the present-day demands and should be more flexible. Thus, after
years of study, the ACRL-ALA proposed the Framework for Information Literacy for
Higher Education (ACRL-ALA, 2016).

In this general context of IL in Higher Education, “Mobile Information Literacy” also
appears onstage as the subject of discussion as to whether it is a specific form of IL or
another multiliteracy-metaliteracy, whether its development should be more prescriptive
(Standards-Norms) or more general and flexible (Framework), and whether it should be
part of the curriculum or not.

Taking into account the up-to-date and complex nature of the focus of this research,
Mobile Information Literacy, part of a paradigm that has evolved with the new
technological, pedagogical, and informational developments, it is understandable that
scientific production is atomized and produced from diverse viewpoints such as the
academic, the pedagogical, the bibliometric and the professional points of view. In this
paper we focus on the bibliometric perspective to analyse the situation of scientific
production on Mobile Information Literacy in Higher Education, from 2006 to 2017.

The search for “Mobile Information Literacy” in the main databases (Web of Science
(WoS), Scopus, Library and Information Science Abstracts (LISA), Library and



Information Science and Technology Abstract (LISTA), and Education Resources
Information Center (ERIC)) offered no bibliometric studies, and therefore we searched
for each of the following concepts: Information Literacy, Mobile Learning and Mobile
Information Literacy.

Bibliometric studies on Information Literacy

Taking as a reference the search in the aforementioned databases (Web of Science,
Scopus, LISA, LISTA and ERIC) and the recent study by Uribe-Tirado and Alhuay-
Quispe (2017), fifteen international bibliometric studies have been published in the last
decade, analysing the scientific production on Information Literacy. Three trends may
be distinguished: a) studies on general production (countries, authors and journals), b)
studies focused on subject areas, and c) specific studies on a particular publication
and/or context.

The trend regarding general production includes the majority of the bibliometric
studies that identify the countries that publish the most, the most productive and most
cited authors, the most published journals, languages, etc. (Aharony, 2010; Bhardwaj,
2017; Kolle, 2017; Maijid et al., 2015; Sproles, Detmering and Johnson, 2013; Taskin,
Dogan and Sencan, 2013; Park and Kim, 2011). In the field of Social Sciences and
Humanities, Bhardwaj (2017), based on Scopus, found a total of 1990 documents
published in 160 journals over the period 2001-2012 by authors from 79 countries.
Kolle (2017), based on Web of Science for the period 2004-2014, identified 1909
documents in 389 journals by authors from 75 countries. Considering these results, it is
clear that the publications on IL have undergone a significant growth in the last two
decades, from diverse contexts (more than 70 countries) and several publishing
spaces (more than 100 journals), regardless of the database being used. Nonetheless,
it is observed that in the last two years there has been a slight decrease, possibly
because of the changes that have affected IL both at a terminological level
(multiliteracy, transliteracy, media and information literacy) and at a conceptual level
(Standards vs. Frameworks). The authors and journals come from USA, United
Kingdom, Canada, Australia, China and Spain.

As regards metric studies focused on a subject area perspective, on observing the
production in recent years we can see coincidences among the studies. In this sense,
Information Science is the most productive area, due to both the specific relationship
with IL and the academic affiliation of the authors and the scope of the journals. There
are also some studies on scientific production on IL in the areas of Social Sciences and
Health Sciences. The major topics are assessment, information competencies, e-
learning, libraries, and research (Pinto, Escalona and Pulgarin, 2013; Urs et al., 2013;
Pinto, 2015). However, in these studies focused on subject area, the references to
"Mobile Information Literacy" are scarce.

Finally, regarding specific studies on a particular publication and/or context, we
should mention the work by Tallolli and Mulla (2016), which analysed one of the main
specialized journals: Journal of Information Literacy. This specific study focuses on the
number of citations obtained by papers published in the journal. For instance, 31
papers published in 2015 received 531 citations, with an average of 21.31 citations per
paper. It also identifies 155 papers published between 2011 and 2015, by a total of 220



authors, which again evidence multiple countries and institutions, especially from USA,
United Kingdom and Canada. Tallolli and Mulla’s work updates another specific
research study on the same journal carried out by Panda, Maharana and Chhatar
(2013), for the period 2007-2012. These authors showed that the main contributions on
IL come from Library and Information researchers. More than half of the authors are
from United Kingdom, followed by USA and Canada.

Hsieh, Chuang and Wang (2013) analysed the doctoral theses on IL produced in
USA and Taiwan from 1988 to 2010, mainly identifying universities, authors, and
research methods. The top producer of scientific literature was USA, again, though an
increase was observed in Taiwan.

All in all, these metric studies on IL reflect the dynamics of this field from diverse
contexts, but they also prove that Mobile Information Literacy in Higher Education has
not been dealt with. This point reveals the appropriateness and timeliness of our
bibliometric study, which takes into account the interrelationship among Information
Literacy, Mobile Learning, and Mobile Information Literacy.

Bibliometric studies on Mobile Learning and Mobile Information Literacy

We searched the metric literature on the scientific production regarding “Mobile
Learning” and “Mobile Information Literacy”, from 2006 to 2017. Results are scarce,
although there are some recent bibliometric studies on Mobile Learning that offer a
systematic review on this topic. Hsu and Ching (2015) carried out a review based on
the models and conceptual frameworks of Mobile Learning, dealing with aspects of the
design, assessment, experiences, and research of platforms and learning
environments. They underline the efforts put forward by the different works, but they
also highlight the limitation of the studies as regards categorization, methodology, and
models considered. In spite of its contribution, the study itself is also limited, due to its
date of publication because it has been precisely in the last five years when the use of
mobile devices in learning contexts has grown exponentially.

Humanante-Ramos, Garcia-Pefialvo and Conde-Gonzalez (2017) offered another
relevant contribution, based on the scientific production present in Scopus and Web of
Science over the period 2000-2016. These authors put forward that there are two
trends regarding literature reviews on m-Learning: one focused on technical aspects
(van Harmelen, 2006; Wilson et al., 2006; Turker and Zingel, 2008; Casquero, Portillo,
Ovelar, Benito and Romo, 2010) and a pedagogical one, where some studies on the
development of customized learning platforms may be emphasized (Johnson, Hollins,
Wilson and Liber, 2006; Adell and Castafieda, 2010; Ebner, Schoén, Taraghil, Drachsler
and Tsang, 2011; Dabbagh and Kitsantas, 2012; Tomberg, Laanpere, Ley and
Normak, 2013).

In a similar line, Brazuelo and Gallego (2014) offered a review on Mobile Learning
in Spain, based on the scientific production from 2006 and 2013. Their study stresses
the need for a change in educational contexts in order to promote m-Learning, which
should be supported by a boost in appropriate educational policies. Mateus, Aran-
Ramspott and Masanet (2017) also performed an analysis of the scientific production
between 2012 and 2017, based on Scopus and WOS, and focusing on the analysis of
authors, references, and methodologies. They highlighted the increase in scientific
production since 2012 and the close link between some studies and relevant research



projects. They also stated that in spite of the importance of this topic for the Education
area, publications from this academic membership are scarce.

Focusing on Mobile Information Literacy, it is observed that there are few
bibliometric studies and they deal mostly with mobile library. We may highlight the work
by Vassilakaki (2014), which describes the mobile services offered by diverse libraries,
highlighting the fact that the role of the new library services, based on technology,
mobile devices and ubiquity, has to promote a change regarding the traditional concept
of the library, its services and possibilities. Likewise, we should mention the work by
Blumer and Kenton (2016) (in Briz-Ponce, Juanes-Méndez and Garcia-Pefialvo
(2016)), which offers an analysis of the scientific production on academic mobile
libraries from 2010 to 2016, underlining the use of new devices, materials and
applications. They also cover the use of iPads and QR codes, as well as diverse
mobile apps for searching for information. This highlights the necessary intersection
between mobile learning and mobile library. In the same way, the role of teachers in
the acquisition of information competences becomes a key factor, in cooperation with
information professionals.

We should also bear in mind a very significant aspect that is currently increasing:
the use of cloud-based apps or platforms. Nowadays the integration of new resources
and apps is based on the generalization of cloud-based widgets and mashUps. The
combination of these resources with institutional platforms could turn mobile devices
into tools that may lead to greater autonomy and critical capacity. Conversely,
however, higher education institutions may lose control over the teaching-learning
process of their students.

All in all, from the review of the specific literature focused on Mobile Learning and
Mobile Information Literacy we observe that there is no comprehensive study that deals
with all the scientific production of both concepts from an interrelated viewpoint, as we
aim to do in our bibliometric study. As we have seen, there are only partial reviews
focused on the context of libraries. This highlights the need to develop bibliometric
studies that link both Mobile Information Literacy and Higher Education. In this sense,
we consider that this is a pioneering study that will be of interest to know how the
current studies on Information Literacy are developing globally, in their borderline
relation with other areas such as Education and Information Technologies, creating a
bibliometric state of the art on Mobile Information Literacy.

METHODOLOGY

In the development of our research it was necessary to discuss the search terms, as
there are related or similar terms, sometimes belonging to other fields of study. Based
on the literature on Information Literacy, Education and Technology applied to
Education, and the use of specialized thesauri, first the following search terms were
used: information literacy, digital literacy, information competencies, digital
competencies, mobile literacy, online learning, ubiquitous learning, mobile telephone,
learning smartphone, mobile learning and higher education. A pilot test was carried out
with these terms on the LISA and SCOPUS databases, and they proved to be
adequate. However, we noticed that if more specific terms such as universities and



colleges were added, we also obtained documents that did not appear using only
higher education.

Finally, the search was carried out on these international databases: Scopus, WoS,
LISA, LISTA and ERIC, as they are relevant and appropriate for the subject matter.
The inclusion criteria were defined so as to gather only journal papers and main
proceedings in English, published from 2006 to September 2017. Thus, books, doctoral
theses, and reviews were excluded. We used the following search equation:

(TITLE-ABS-KEY ("information
literac*"ORmetaliteracyOR"digitalliterac*"OR"informationcompetenc*"OR"digitalcompetenc*"OR
"mobileliterac™") AND TITLE-ABS-KEY ("online

learning"OR"ubiquitouslearning"OR"mobiletelephone"OR"cell*
phone"OR"learningsmartphone"OR"mobilelearning"OR"mobile  training")ANDTITLE-ABS-KEY
(universit* OR college OR "higher education")ANDPUBYEAR2006-2017.

Data were gathered in November 2017. After filtering out duplicated records, we
standardized the references in the database (MIL database) by regulating characters
(capital letters, singular/plural, hyphens, abbreviations) for their further analysis. The
total number of references of our corpus amounted to 363 records.

FINDINGS

The set of 363 references retrieved from the “MIL database” consisted of journal
papers (83.20%) and conference proceedings (16.8 %).

The MIL database comes in similar proportions from the ERIC (17%), LISA (26%),
Library, LISTA (33%), SCOPUS (20%) and WOS (4%) databases.

ERIC

LISA

LISTA

SCOPUS

WOs

Figure 1: Distribution of references per database in %

The following results provide a descriptive overview of the quantitative scientific
production for the period considered. The evolution of publications reveals significant
growth, with a polynomial adjustment, that shows two relatively higher points in 2014
and 2016, and minimum points in 2009 and 2017 during the course of the period under
study (Figure 2). The figures reflect a decrease during 2017, due to the fact that the
research covered the period between January and September of that year.
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Figure 2: References retrieved. Evolution over time 2006-2017

a) Journals

There are a total of 161 journals in the retrieved records, and only 17 of them publish
more than four papers on the research topic, accounting for 43.8% of the corpus, as
can be observed in Table 1.

Journal n
Journal of Library & Information Services In Distance Learning 25
Reference Services Review 15
Communications in Information Literacy 13
Journal of Academic Librarianship 13
The Electronic Library 12
Journal of Library Administration 11
DESIDOC Journal of Library & Information Technology 9
Journal of Information Literacy 9
IFLA Journal 8
New Library World 8
Reference & User Services Quarterly 8
College & Research Libraries and College & Research Libraries News 6
Aslib Journal of Information Management and Aslib Proceedings 5
Portal: Libraries and the Academy 5
Distributed Learning: Pedagogy and Technology in Online Information Literacy Instruction 4
Evidence Based Library & Information Practice 4
Library Philosophy and Practice 4
Library Review 4
Partnership: The Canadian Journal of Library & Information Practice & Research 4

Table 1: Most productive journals



If we take into account the actual number of publications, it can be observed that
five journals have published four papers (5.5%); nine journals have published three
papers (7.4%); 27 journals have published two papers (4.9%); and 103 journals have
published just one paper, accounting for 28.4% of the 363 records retrieved (see Table

2). This shows a large number of publications are concentrated in a small group of
journals.

Number of papers Number of journals % Papers volume %
Five or more 17 10.56% 43.80%
4 5 3.11% 5.51%
3 9 5.59% 7.44%
2 27 16.77% 14.88%
1 103 63.98% 28.37%
Total 161 100% 100%

Table 2: Distribution of the number of publications

b) Authors

According to the records, the 363 references are published by 721 authors. The
number of authors ranged from 1 to 10 authors per work. This is directly related to the
collaboration between authors, which offers a rate of 2.06 authors per item (Table 3).
This collaboration is present in 92 documents, where 26.8% of the papers are signed
by two authors.

Number of Frequency of % “n
authors (x) references (n)
1 146 42.57% | 146
2 111 32.36% | 222
3 51 14.87% | 153
4 24 7.00% 96
5 8 2.33% 40
6 4 1.17% 24
7 3 0.87% 21
8 0 0.00% 0
9 1 0.29% 9
Collaboration rate per item 2.06

Table 3: Authors’ average productivity



In order to check whether the distribution of the documents among the authors fits a
Zipf distribution (Zipf, 1940) we applied the Kolmogorov—Smirnov non-parametric
goodness-of-fit test. The so-called “Zipf's law” is an empirical law according to which for
a particular population the frequency of appearance follows a distribution that can be
calculated by:

fi~1/n?

where f, represents the relative frequency of the n-th value and ° is a positive real
number, usually slightly over 1. To follow a Zipf distribution means that the second
element will recur with a frequency of approximately 1/2 that of the first element, the
third element will have a frequency of 1/3, and so on. In our case, we have considered
a=1.1 with a Kolmogorov-Smirnoff p-value>0.05, thus confirming that Zipfs law is
suitable for use in this study as a distribution parameter of scientific production by
number of authors.
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Figure 3: Zipf’'s mathematical model and its application to scientific production

84% of the 721 scholars published just one study, 12% published two contributions and
only the other 4% published more than 2 studies. Details about professional profile and
number of publications by authors with a scientific production higher than two
documents are displayed in descending order in Table 4. Regarding the academic
affiliation of the authors, USA and Japan stand out, both as regards the number of
papers per author and the fact that these two countries appear more than once in the
ranking.

Surname, Name Academic affiliation Number of
papers
Hess, Amanda Nichols Oakland University (USA) 6
Nakayama, Minoru Tokyo Institute of Technology (Japan) 5
Yamamoto, Hiroh Shigshu University, Matsumoto (Japan) 5
McPherson, Karen University of Canberra (Australia) 4
Chatterjee, Parah National T. University; Buenos Aires (Argentina) 3
Nath, Asoke St. Xavier College (Autonomous) (Kolkata, India) 3
Nunes, Miguel Baptista School of Information Management, Sun Yat-Sen University SYSU (China) 3
Santiago, Rowena California State University San Bernardino (USA) 3




| Virkus, Sirje | School of Digital Technologies, Tallinn University (Estonia)

Table 4: Authors with the highest scientific production

c) Keywords

Analysis of keywords in titles

Once the formal aspects related to production, journal and authorship have been dealt
with, our aim is to know what the recurrent topics are. To do so, we will analyse the
keywords, both in titles and in the terms selected by the authors to index their

contributions.

The database search results were used as a basis to label topics within the
selected content indicators (title). Once the empty words, such as connectors,
prepositions, conjunctions, articles and adjectives, had been deleted, we identified
2811 terms related to the topics of this research. The most frequent words are shown

in Table 5.

Term Frequency Term Frequency
learning 126 research 17

| information literacy | 124 | environment | 16 |
Library 84 development 16

| Online | 83 [model I
student 57 case study 15

| Digital | 37 | higher education | 14 |
e-learning 31 learners 13

| Mobile | 30 |tutorials I
instruction 30 virtual 13

| university | 29 | design | 13 |
education 28 courses 12

| librarian | 25 | training | 11 |
academic Skills 21 media 11

| technology | 19 | support | 10 |
teaching 18 services 10

| | | Total | 9622811 |

Table 5: The words most commonly used in titles

Analysis of Keywords

Besides the topic indicators present in titles, the analysis of the keywords chosen by
the authors to index the content of their papers is also of great interest. We have
identified 2763 keywords that represent the main research subjects in this field. This



means a ratio of 7.6 keywords/item retrieved. The most frequent keywords are
considered in Table 6.

Keyword Frequency Keyword Frequency
information literacy 181 online instruction 20
academic library 90 internet in education 19
distance education 67 library 19
higher education 67 universities & colleges 18
online learning 52 educational technology 16
e-learning 40 teaching methods 16
S e e 37 rendoub(:lz;igcr)]mmunication systems in 14
Education 34 mobile learning 14
Librarians 32 blended learning 13
information and library science 29 information and communication technology 13
Students 28 research 13
library instruction 24 databases 12
Studies 24 teaching 12
Learning 23 undergraduate students 11
online courses 23 digital library 10
digital literacy 21 web-based instruction 10
mobile devices 21

Total 1023/2763

Table 6: The most commonly used keywords

VOS Viewer’s density and cluster views

To reveal the most significant trends in the area through out the period under study, we
performed a word co-occurrence analysis (Hu, Hu, Deng and Liu, 2013). The most
frequent words in titles and keywords were selected, excluding those whose frequency
was less than 10 occurrences, as these are considered as being not relevant to the
research.

For this purpose, an algorithm that allows the development of a matrix recording the
levels of co-occurrence among pairs of keywords (co-occurrence matrix) was
developed in Matlab. The 22 and 26 terms with the largest levels of co-occurrence
were respectively included in the analysis. Thus, different areas of density of keywords
can be obtained, and potential conceptual clustering can also be performed (van Eck
and Waltman, 2010).

Density views of the main words in titles (Figure 4) and main keywords (Figure 5)
are provided. VOSviewer uses a colour scheme called viridis obtained from Matplotlib,




a plotting library for the Python programming language. By default, colours range from
blue-green to a yellow scheme. Yellow relates to the highest item density (large
number of items in the neighbourhood of a point and high weights of the neighbouring
items), and blue relates to the lowest item density (small number of items in the
neighbourhood of a point and low weights of the neighbouring items). Thus, the size of
the label increases with the weight of the item. See van Eck and Waltman (2010) for
technical details on the implementation of the density visualization.

The network view is created using the VOS clustering technique, where VOS
stands for the visualization of similarities (van Eck and Waltman, 2010). VOSViewer
software provides the distance-based maps and identifies the clusters of co-occurring
words, which allows us to identify the main terms and the relationships between those
terms. We have considered the “total link strength attribute”, which indicates the total
strength of the links of an item with other items. Colours indicate the cluster to which a
term was assigned. To facilitate interpretation, the links in the titles network are
displayed using curved lines (Figure 6), and we use straight lines to show the links in
the keywords network (Figure 7).
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Figure 7: Cluster view of terms in keywords

As can be observed in the above figures, in the titles there is a prevalence of the
following terms: Information literacy, library, online, learning, students. On the other
hand, regarding keywords, the most commonly used terms are: Information literacy,
academic library, distance education, higher education and online learning. Moreover,
there are significant intersections and coincidences between both groups (titles and
keywords). This shows a specific direction in research contexts, and also a coherence
and consistency between the description and the contents of the scientific production in
this field.



DISCUSSION

At present, it is undeniable that the use of online resources is customary in the field of
Information Literacy, especially over the last ten years. This is increasingly more
frequently shown in all the specialized literature published over the past decade. Thus,
for instance, Anderson and Mitchell (2012) described the benefits and the adaptability
that the distance education classroom gains through the use of an online information
literacy tutorial that is modular in structure, and “includes interactive exercises, media,
and self-testing as well as quizzes that can be graded” (Anderson and Mitchell, 2012:
147).

It is observed, according to the results of our bibliometric analysis, that there is a
direct relationship between IL, Higher Education and the new training methodologies.
For this reason, the keywords being considered in our study show a higher density as
well as the interrelationship and closeness among them (see Figures 4 and 6; clusters
6 and 7).

The publications that incorporate IL in the context of online learning highlight how
mobile technologies are gaining ground at all levels. For instance, in Spain, a recent
report published by Fundacién Telefénica (2017) declared that young people aged
between 15 and 24 years are already mainly “mobile first” or “mobile only”. That is, a
mobile device is their main or even their only tool for searching for and managing
information. In the last decade, from the Higher Education area, several authors
(Burkhardt and Cohen, 2012; Chatterjee and Nath, 2015; Clark et al., 2017; Day, 2015;
Godwin, 2010; Havelka and Verbovetskaya, 2012; Havelka, 2013; Kimberly, 2017;
Schmidt, Sanderson and Tin, 2016; Virkus, 2012, among others) have explained their
experiences teaching Information Literacy subjects using mobile technologies. All these
authors also highlight the need to display a critical perspective when using mobile
devices for teaching purposes. In this sense, we can underscore the work by Davis and
Smith (2009) on the use of Second Life as a pedagogical tool used by librarians
embedded in undergraduate English composition courses. According to the authors,
though the tool was already attractive for the students, it was necessary to include
pedagogical improvements. In other words, the didactic potentiality does not lie in the
technological tools themselves, but in the pedagogical plan that uses them
appropriately.

In this same vein, diverse studies on the use of mobile devices for teaching
purposes highlight the relevance of motivation as a key element in the teaching-
learning process. For instance, Rau, Gao and Wu (2008) already studied the
relationship between the use of e-learning and a lower drop-out rate. They also noted a
possible higher quality of education. This point was confirmed by the empirical study
conducted by Martin and Ertzberger (2013), who compared traditional teaching
methods with the use of iPads and iPhones. Their results highlighted the fact that the
new online environments promote ubiquity and greater efficiency. Moreover, students
declared they felt those environments were familiar to them. Su and Cheng (2015) also
related motivation with an improvement regarding results and achievements, but they
also dealt with the relevance of gamification in this process. Indeed, mobile devices
and apps offer many possibilities and, as Hess (2015: 1) put forward, it is essential that
any initiative be developed “considering student motivation”, because it “can impact on
student learning and achievement”.



Cuthbertson and Falcone (2014) also stressed the need to create learning
communities and promote motivation in the context of online courses in information
literacy. And among the diverse possibilities offered by online devices, audiovisual
material stands out as a tool that increases both motivation and engagement for
Information Literacy training (Tang and Chaw, 2016). In this sense, Nakayama,
Mutsuura and Yamamoto (2014) reflected on the online teaching-learning process and
the necessary information competency it requires, in order to promote a pro-active
education, not only for online learning but also for multimodal and blended learning, as
also studied by Baker (2016).

Regarding our bibliometric analysis and the trends we have previously described,
from the results of the density and cluster views one can infer the complexity and
dynamism of this research topic. The density views show the main consolidated
research lines, while the clusters show the overall interrelationships. Therefore we can
highlight the terms that are more relevant in titles and in keywords (Table 10), as well
as the most important clusters.

Terms

Titles Information literacy, library, online, learning, students

Information literacy, academic library, distance education, higher

Keywords . . .
education, online learning

Table 7: Most significant terms

As examples including 4/5 top terms in their titles we could cite the work by Gunn
and Kraemer (2011), “The agile teaching library: Models for integrating information
literacy in online learning experiences”, who discuss four models for integrating IL
instruction into computed-based learning processes taking into account the
sustainability of the models, and Daniel’s (2015) contribution, “Library research courses
that follow universal design principles and best practices for online education of special
needs students improve student learning experiences”. Furthermore, there are 21
documents in the MIL database that include three of the top five terms in their titles.

Regarding keywords, we could mention: Baker (2014), Gunn and Miree (2012),
Hemmig, Johnstone and Montet (2012), Mune et al. (2015), Russell et al. (2013),
Thornes (2012), Virkus (2006), and Dalal and Lackie (2014), which include 4/5 top
keywords (Table 11), and there are 27 documents that include 3/5.

Nonetheless, although it seems that the keywords refer to a reality that may appear
to be unified, it is important to point out the thematic diversity of the documents
analysed. While there is a common direction regarding methodology and online
teaching, the applications are very diverse. Thus, for instance, Baker (2014) focuses on
training by means of tutorials, to optimize competencies and skills. Like most of the
authors, she highlights the role of libraries. In this same vein, Mune, Goldman, Higgins,
Eby, Chan and Crotty (2015) stress the relevance of online modules for Information
Literacy training. Dalal and Lackie (2014) go beyond this perspective and emphasize
the possibilities offered by social media, which are very commonly used by students, in
order to create resources that may support IL training. For their part, Russell, Ryder,
Kerins and Phelan (2013: 63) state that “due to the varying perception or
understanding of the world held by learners” the reuse of resources, adapted to diverse




levels and contexts, is needed, together with the implementation of a constructivist
model through which the trainees may be protagonists of their own process of
competency acquisition. In this sense both trainers and information professionals
should turn to the trainees’ viewpoint, as regular users of mobile devices, to recycle
and reuse methodologies that may fit the ever-changing training needs. In the same
vein we could take into account Hung and Zhang’s analysis (2012). Using text-mining
techniques, they conducted a longitudinal study on the papers published between 2003
and 2008, in order to examine the trends in m-Learning. Based on 119 documents,
they chose the most frequently used keywords and the topics derived from their
relationship. Their main results showed a very significant growth in the use of mobile
devices in Higher Education. This increase has been especially apparent over the last
five years, when the use of mobile devices in class has increased fourfold. However, it
is noteworthy that m-Learning is still emerging, in spite of the increase in the use of
devices. Though it is an unstoppable process, this bibliometric study highlights the fact
that more research efforts are needed in terms of studies on strategies and conceptual
frameworks, assessment, and customized systems.

It can be seen that there is a range of perspectives and implementations, but all of
them come together in the interrelationship among Information Literacy, Higher
Education, and online learning. These links are not only present in titles and keywords,
but also in the development of the different research papers and literature reviews we
have analysed. Moreover, all of them coincide in opening up to the unstoppable
changes in educational processes.

Keyword
di
st hi in
a a g fo
¢ n h r
a ;
d c er m onli
e e e at ne
e d io lear
m ;
. d u n nin
16 u c lit g
L c at er
ra ;
at io a
v io n cy
Reference n total
Baker (2014) X X X X 4
Dalal and Lackie (2014) X X X X 4
Gunn and Miree (2012) X X X X 4
Hemmig, Johnstone and Montet (2012) X X X X 4
Mune, Goldman, Higgins, Eby, Chan and Crotty x X x 4
(2015)
Russell, Ryder, Kerins and Phelan (2013) X X X X
Thornes (2012) X X X X
Virkus (2006) X X X X 4

Table 8: References including the most significant terms regarding keywords



In a similar way we went through the MIL database looking for “prototype/pattern”
documents regarding the identified clusters. The results show a clear relationship
following the considerations stated above. They also prove that the last decade has
been crucial in the scientific production in this field. In this sense, following Gunn and
Miree (2012: 18), experimentation and observation lead us to think that a methodology
based on an “online IL tutorial is more effective for some skills than for others”. The
interrelationship between IL, online learning and distance learning is again evident in
Higher Education contexts. But the combination of methodologies highlighted by the
authors enhances an option that will be recurrent later: blended learning/instruction.
This is also the viewpoint of Russell, Ryder, Kerins and Phelan (2013), who, from the
constructivism we have previously mentioned, highlighted the need for diverse
methods in Higher Education. Mune, Goldman, Higgins, Eby, Chan and Crotty (2015:
101) analysed the dissemination of “courses and programs in hybrid or online-only
formats”, implicitly drawing attention to the reduction of other formats due to the
convenience, immediacy, and effectiveness of hybrid and online options. In any case,
the success of a training proposal will be related to the implementation by teachers and
professionals as well as the support of the institutions involved (Dalal and Lackie,
2014).

Titles

Regarding titles, we have considered the keywords organized in the following clusters.

Cluster 1: academic skills, education, environment, learning, librarian, mobile,
research, teaching, virtual

Top term
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Corrall and Keates (2011) X X X X 4
Kingsawat, Kwiecien and Tuamsuk (2015) X X X X 4
Kong, Hunter and Lin (2007) X X X X 4

Table 9: References strongly associated with cluster 1, regarding titles

Cluster 2: case study, distance, e-learning, learners, students, tutorials, university



Top term
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: a X
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Reference y g y total
Greenlee (2014) X X X 3
Kratochvil (2014) X X X 3
Kumar (2016) X X X 3
Moghaddam and Fard (2013) X X X 3
Wales and Robertson (2008) X X X 3
Walters, Bolich, Duffy, Quinn, Walsh and Connolly (2015) X X X 3
Washburn (2009) X X X 3
Woodward (2015) X X X 3
Table 10: References associated with cluster 2, regarding titles
Cluster 3: information literacy, instruction, library, model, online
Top term
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Reference y total
Allen (2017) X X X X 4
Brunvand (2008) X X X X 4
Kumar, Ochoa and Edwards (2012) X X X X 4

Table 11: References strongly associated with cluster 3, regarding titles

Keywords

Regarding Keywords, we have also considered the top terms organized in clusters, as
follows:

Cluster 1: Academic library, digital library, digital literacy, distance learning, education,
librarians, mobile devices, online instruction, students.




Regarding the keyword “mobile devices”, Tang and Chaw (2016) offered a study on
students’ efficiency in a flexible and hybrid learning environment, based on the use of
mobile devices (mainly tablets and smartphones) and web-based services. The authors
analysed the relationship between four key issues in digital literacy: concepts, previous
knowledge, central competencies, and attitudes and perspectives. The analysis of the
statistical factor suggests that the term “digital literacy” has significant statistical
relationships with effective learning.

On the other hand, Mullins (2017) conducted a study focused on the experience of
university students in New York using apps to search for information, and the
implementation of apps by librarians. The adaptability of information professionals is a
key element to deal with the users’ needs and the potentiality of new contexts and
tools. As stated by Hahn (2008: 277), at the dawn of mobile teaching “learning can
occur in a just-in-time manner for our users and students, by way of content that is
equally of adequate size for time constraints”. This has become a growing reality in
recent years. Thus, Courtney and Wilhoite-Mathews (2015) presented the transition
from distance learning to online learning as a fact that already exists. In this sense,
mobile devices are a basic working tool for students, teachers, and librarians.
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Mullins (2017) X X X X X 5
Ukwoma, Iwundu and Iwundu (2016) X X X X X 5
Tang and Chaw (2016) X X X X X 5

Table 12: References strongly associated with cluster 1, regarding keywords

Cluster 2: e-learning, higher education, information literacy, library instruction, online
courses, online learning, teaching methods, undergraduate students.
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Bell (2007) X X X X X X 6
Mestre, Baures, Niedbala, Bishop, Cantrell, X X X X X 6

Perez and Silfen (2011)

Baker (2014) X X X X X 5
Greer, Hess and Kraemer (2016) X X X X X 5
Jacobs (2017) X 2 X X X 5
Ladell-Thomas (2012) X 2 X X X 5
Mery, DeFrain, Kline and Sult (2014) 2 X X X X 5
Nakayama, Mutsuura and Yamamoto (2014)  x X X X X 5

Table 13: References strongly associated with cluster 2, regarding keywords

Cluster 3: educational technology, information &communication technology, information
& library science, Internet in education, mobile communication systems, mobile

learning.

At this point, we should mention the work by Gallego, Cristébal, Alberto, Arribas
and Rubia (2016), who included three of the top six keywords in their analysis of
ubiquitous education based on the experience of students of Primary Physical
Education. Their results highlight the fact that ubiquitous learning motivates and
encourages students to interact with the process of teaching from diverse contexts.

Cluster 4: distance education, learning, library.

In this case we should take into account the work by Glassman and Worsham
(2017), who used the three keywords of this cluster. Their study is focused on the
experience of an Information Literacy training program, its development,
implementation, and assessment. A hybrid model is proposed, based on a one-shot
course and a complete course, as was also suggested by Mullins (2017). However,
Peter, Leichner, Mayer and Krampen (2017) proposed to increase the resources and
methods to teach IL, substituting the one-shot courses by a methodology that may
adapt to the needs of university students. This point had been highlighted years before
by Mery, Newby and Peng (2012), who already questioned whether one-shot courses
could be the future for IL acquisition.

The situation of the term Mobile

In the documents considered, the word mobile offers direct connections with 16 terms
in the titles (Figure 8). The strongest links are related to learning, information literacy,
university and education.
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Figure 8: Mobile relationships in titles

In the keywords, we have found the word mobile in three terms: mobile
communication systems in education, mobile learning, and mobile devices.
Connections are displayed in Figures 9-11. In the first case, the strongest connections
are related to Internet in education and information literacy. In the case of mobile
learning, the links are stronger with information literacy, higher education, and Internet
in education. Finally, the strongest links of mobile devices are related to information
literacy, higher education, academic library, students, and education.

The presence of the term mobile in the two scenarios we are dealing with in our
study (tittes and keywords) underlines the growing relevance of the use of mobile
devices. They are increasingly present in academic contexts as an inexhaustible
source of pedagogical resources. And this is also the case for Information Literacy. The
strong link with the term education shows that, both in Mobile Learning and Information
Literacy, mobile devices are becoming more widespread at all educational levels. This
is gradually becoming a generalized reality in Higher Education.
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Figure 9: Mobile relationships in keywords: the case of mobile learning
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Figure 10: Mobile relationships in keywords: the case of mobile communication systems in
education
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Figure 11: Mobile relationships in keywords: the case of mobile devices

CONCLUSIONS AND FUTURE RESEARCH

After our bibliometric analysis on international scientific production on Mobile
Information Literacy, which is an interdisciplinary topic that has only recently emerged,
there are some points to be stressed.

On the one hand, there is a clear prevalence of specific terminology in the titles of
publications (Information literacy, library, online, learning, students) and in the
keywords chosen by the authors (information literacy, academic library, distance
education, higher education, and online learning). As has been stated earlier, there are
relevant interconnections and convergences between titles and keywords. This proves
that there is coherence between the contents and the description of the contributions



published on Mobile Information Literacy. This is further confirmed if we take into
account the contents of the most relevant scientific production, regarding the frequency
of use of the key terms. It should be pointed out that the type of publication (that is,
literature review, quantitative research, case study or even meta-analysis) makes no
difference regarding frequency. Nonetheless, this interrelationship may become an
issue to deal with in the future. Although online learning, distance learning and mobile
devices are, together with the top term (information literacy), among the most
frequently used, this is not yet the case with mobile learning. This shows that it is a
topic that is expanding and, also, it is going to open up multiple viewpoints in coming
years.

On the other hand, although there are bibliometric analyses related to each of the
issues we have mentioned, there are none that join IL, mobile learning, and Higher
Education. In this regard, the present study aims to provide an integrated perspective
that is indeed present in the empirical and review studies, but was absent in the
bibliometric field.

The use of mobile devices in class is an unstoppable reality that is also becoming
essential for the development of teaching-learning processes in Higher Education.
Ubiquity and the new learning scenarios are bringing about a transformation in the way
to access, manage, and use information in both daily and academic life. Due to the use
of mobile technology in teaching-learning methodologies, there seems to be an
increase in students’ motivation. According to our findings, there is an obvious
interrelation between the terms mobile, teaching, information literacy and Higher
Education. Therefore, the presence of the term mobile both in keywords and titles
confirms the growing relevance of this topic.

In future work, it would be interesting to describe the most frequent keywords in
titles after gathering them in thematic clusters defined by experts from the academic
fields involved, and also to analyse the relationship between the most frequent terms
and the different research methodologies (from literature reviews to empirical studies).
As another future line of research it would also be thought provoking to include the
possibility to extend the study to databases, sources and resources of “smaller”
indexation. And, regarding mobile devices, it should be relevant to include the
reference to tablets.
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