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Resumen

Esta investigacion pretende explorar las sinergias y re-
laciones entre los dominios de la alfabetizacion infor-
macional y el aprendizaje movil en entornos de Educa-
cién Superior. El método se basa en una revision bi-
bliografica narrativa de los articulos disponibles en in-
glés (2006-2022) y una seleccion de los mas relevan-
tes mediante andlisis de contenido cualitativo, para
descubrir los temas principales y sus relaciones. Los
resultados confirman que la alfabetizacién informacio-
nal y el m-learning son ambitos cercanos e interrela-
cionados. Las tecnologias méviles y las bibliotecas
académicas desempefian un papel intermediario en
esas relaciones. Con el apoyo de las tecnologias mé-
viles, la integracion progresiva de la alfabetizacion in-
formacional y el aprendizaje movil puede llevar a la bi-
blioteca académica a experimentar y canalizar un ser-
vicio mejorado. El mayor reto consiste en adaptar los
conceptos y comportamientos informativos y pedago-
gicos a una tecnologia que evoluciona sin cesar pero
que, en cualquier caso, debe apuntar a las necesida-
des individuales y comunitarias. La biblioteca acadé-
mica es una entidad fundamental para canalizar el pro-
greso de la alfabetizacion informacional y el aprendi-
zaje movil.

Palabras clave: Alfabetizacion informacional. Apren-
dizaje electrénico. Aprendizaje movil. Tecnologias moé-
viles. Bibliotecas académicas. Servicios orientados al
usuario.

1. Introduction

Concerning the topic of learning in Higher Educa-
tion (HE), two domains should deserve special at-
tention, information literacy (IL) and mobile learn-
ing (ML). The earliest conceptualizations of IL, re-
lated to a series of standards to attain (ACRL,
2000; SCONUL, 1999), have evolved into a clus-
ter of groundbreaking IL perspectives (ACRL,
2015; SCONUL, 2011; CILIP, 2018), and the phe-
nomenon of ML continues to have an increasing
role in learning environments (Crompton and
Burke, 2018). The evident pervasiveness of mo-
bile devices among young people in leisure and
communication activities (Taylor and Silver,
2019) evolved to include academic learning
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tasks, even more in the Covid-19 circumstances
(Turnbull et al., 2021). New research fronts based
on the learning affordances allowed by mobile de-
vices are opening up. Given that both domains (IL
and ML) are involved in teaching and learning
processes, more deep knowledge of the literature
simultaneously addressing them is advisable.

This work has the general objective of exploring
the main characteristics, synergies, and connec-
tions between the domains of IL and ML in the HE
framework. We are aware of the continuous
growth of ML in teaching and learning, as well as
the impact of IL concepts and abilities in today's
digital environments. Since universities are un-
dergoing a continuous process of digital adapta-
tion, they need to improve their levels of
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information literacy, defining new patterns and
synergies that encourage specific IL contributions
in the digital learning spaces, -especially in the
new mobile learning contexts. The goal is to iden-
tify these relationships, unveiling the elements in-
volved, the major emerging issues, and the future
lines of research. Any progress of the university
in the knowledge society requires the knowledge
and mastery of informational and digital literacies
of its members, significantly when mobile technol-
ogies affect personal, academic, and profes-
sional life. We intend that a thorough and objec-
tive content analysis of the most recent literature
on IL and ML in HE environments will allow us to
answer the following research questions:

¢ RQ1. What are the main challenges of the re-
cent literature on information literacy and aca-
demic libraries in higher education?

¢ RQ2. What are the most significant contribu-
tions of mobile learning and mobile technolo-
gies in those environments?

e RQ3. What are the synergies and relation-
ships between the domains of information lit-
eracy and mobile learning?

Consequently, the main academic trends should
merge.

2. State of the art

Once coined the term information literacy
(Zurkowski, 1974), the first impulse of this emerg-
ing domain consisted of a series of specific stand-
ards elaborated by relevant library associations
that conceived IL as the set of requirements for
the information-literate person to be met
(SCONUL, 1999; ACRL, 2000). It was a series of
essential competencies for survival in the infor-
mation society, an idea of IL lately seconded by
the declarations of Prague (2003) and Alexandria
(2005). Later, starting from this competency per-
spective of IL, it has evolved towards a more ac-
ademic and theoretical picture, emerging differ-
ent re-conceptualizations. Among them, the
Seven Pillars (SCONUL, 2011) or the Framework
(ACRL, 2015) models stand out. Since IL relates
and overlaps with other literacies and areas of
knowledge, it is no longer an independent con-
cept (CILIP, 2018). These last approaches, af-
fecting the theory and practice of IL, aim to re-
spond to the growing complexity of information
and its scenarios. In this way, the IL concept has
expanded its dimensions and functions, over-
coming traditional borders and assuming the
presence of other increasingly influential litera-
cies (media, visual, digital, and data...) (Onyan-
cha, 2020; Chen et al., 2021). Some bibliometric
studies have addressed the evolution of IL

scientific production, offering a systematic view of
its thematic and new trends (Nazim y Ahmad,
2007; Aharony, 2010; Pinto, et al., 2020, 2015,
2019; Kolle, 2017; Uribe Alhuay, 2017; Bapte,
2020)

Recently, Hicks et al. (2022) addressed the con-
ceptual influence and appropriation of information
literacy in other disciplinary landscapes. Li et al.
(2021) highlighted the stability of learning and ed-
ucation topics within information literacy research
since it is a complex and evolutionary domain
with significant effects on teaching and learning
(Pinto et al., 2020; Pinto, 2022). The most effec-
tive way to educate individuals on information lit-
eracy is through the education system. In this
sense, one of the emerging trends in current ed-
ucation systems is mobile learning, a concept in
an embryonic process that bases on the mobility
of information and people. Although its theoretical
and practical consolidation is yet to come, there
are many investigations around. Born as an ex-
tension of e-learning, m-learning has evolved into
a different frame (Parson et al., 2007; Vavoula
and Sharples, 2009; Koole, 2009; Dennen and
Hao, 2014; Hsu and Ching, 2015; Parsazadeh et
al., 2018). M-learning has also been approached
from a theoretical point of view as a domain with
its identity (Traxler, 2009; Pachler et al., 2010;
Kearney et al., 2012; Ko et al., 2015; Al-Said,
2020; Al-Rahmi, 2021). In this evolutionary line,
the phenomenon of mobile information literacy
emerges in the literature (Walsh, 2012; Havelka,
2013; Ng, 2013; Bergdahl, 2020; Blau et al.,
2020; Matula, 2020; Moya and Camacho, 2020;
Hidayat, 2022).

3. Methods

Along the search process, on peer-reviewed arti-
cles in English sharing information literacy (IL)
and mobile learning (ML) topics in HE environ-
ments, within the 2006-2022 period, we resorted
to five international databases (ERIC, LISA,
LISTA, Scopus, and WOS). The strategy con-
sisted of some queries, which covered the inter-
section of terms related to the concepts of infor-
mation literacy ("information literac*, metaliterac*,
"digital literac*", "information competenc*", "mo-
bile literac*"), mobile learning ("ubiquitous learn-
ing", "learning smartphone", "online learning", "e-
learning") and higher education. We used the ti-
tle, abstract, and keywords/descriptors fields of
the databases. This way we imported into the
Mendeley reference manager, and normalized, a
set of 684 items which, after duplicate removal,
went down to 505. For the selection of the records
that would be part of the final sample, these steps
were followed: first, their titles and abstracts we
read, discarding (386 items) those not relevant for
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this research and included 122. Second, the full
text of the remaining 122 items was read, discard-
ing 43 and leaving 79. An Excel template allowed
recording some items with relevant tags such as
authorship, affiliation, title, journal, year, country,
type of study, abstract, keywords, thematic field,
and relevant contents. After considering the rele-
vance of these indicators for the research ques-
tions, the research team selected for analysis a
total of 79 articles, which were read in depth, an-
alyzing their content based on the aforemen-
tioned questions. In these tasks of selection and
conceptual refinement intervened the authors of
this work

The articles to review were from academics (48),
librarians (24), and both (7), and consisted of
case studies (46), theoretical research (18), and
literature reviews (15). The countries with the
highest participation: are the USA (36), the UK
(14), Australia (6), Canada (3), Germany (3), and
Spain (3). The most frequently recurring journals:
Reference Services Review (6), Electronic Li-
brary (4), International Journal of Mobile and
Blended Learning (4), Education and Information
Technologies (4), Journal of Academic Librarian-
ship (4), College and Research Libraries (3),
Computers and Education (3) and International
Journal of Emerging Technologies in Learning

(3).
4. Findings

The categorized and synthesized findings from
the content analysis procedures allowed oppor-
tune answers to the three research questions on
reframing information literacy and academic li-
braries (1), contributions of mobile learning and
mobile technologies (2), and synergies of infor-
mation literacy and mobile learning (3). In this
way, the main topics and lines of research may
be inferred.

4.1. Reframing information literacy
and academic libraries

Through the literature analyzed, we have ob-
served how the conceptual framework of IL in the
framework of HE has experienced a significant
leap from approaches based on a set of compe-
tencies to those based on a series of concepts. In
this sense, the role of metaliteracy has been key
to this transition. We have also found publications
that address the role of libraries as promoters and
trainers in IL. The use of mobile technologies also
has a significant presence in the literature on m-
learning. At the beginning of the period analyzed,
Lloyd (2006) was aware that IL should broaden
its horizon, until then focused on the acquisition
of competencies, and explore other modalities

and situations. In this same line, Ward (2006) ad-
vocated a new view of IL for lifelong meaning. In
a collaborative effort between academics and li-
brarians to enable students richer experience of
IL, Diekema et al. (2011) advocated for a more
situated experience of information literacy. Other
relevant concepts started to incorporate into IL,
such as those related to reflection and self-
knowledge (Markless, 2009). All these ap-
proaches tended to expand the functions and
benefits of IL, a concept that in any case ought to
be reconsidered in light of the most recent socio-
technological advances (Blau et al., 2020; Moya
and Camacho, 2020)

4.1.1. Information literacy as a threshold
concepts framework

Significant changes in IL conceptions have
emerged in the last decade. The evolution started
with the introduction of the meta literacy concept,
“an overarching, self-referential, comprehensive
framework that informs other literacy types”
(Mackey and Jacobson, 2011,70). Meta literacy
intended a renewed vision of IL as a global skill
set in which students, as information consumers
and creators, could successfully participate in col-
laborative spaces. Meta literacy requires not only
behavioral and cognitive engagements but also
affective and critical engagements with the infor-
mation ecosystem. It also broadens the scope of
traditional IL skills to include collaborative produc-
tion and information sharing in participatory digi-
tal environments, in which formal and informal
learning are recognized.

One of the most significant steps in reframing IL
was the ACRL’s Framework, which is grounded
in six frames or threshold concepts on authority,
information creation and value, research, schol-
arship, and searching (ACRL, 2015). The main-
streaming of these new well-embedded compo-
nents and their precise formulation can be game-
changing for the future of IL as an academic dis-
cipline. The Framework affects both the theory
and the practice of IL, since “under the overarch-
ing theme of meta literacy, introduce information
literacy concepts and allow various methods of
implementation” (Loftis and Wormser, 2016,
244). The Information Literacy Group spoke
along the same lines, stating that IL is not a
stand-alone concept, relates to information in all
its forms, relates and overlaps with other litera-
cies, and aligns with other areas of knowledge
and understanding (CILIP, 2018). But the tempo-
rary closeness of these new re-conceptualiza-
tions does not allow immediate and practical re-
sults. It is still early to evaluate these new ap-
proaches, yet there is consensus that these new
approaches represent a milestone in the
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evolution of IL (Pinto, 2022). In any case, most of
the literature addressing IL-related topics does so
in convergence with other neighboring domains
(Goodsett, 2020). Hence, IL is an evolving con-
ceptual framework highly conditioned by the
growing complexity of information systems and
environments (Cochrane et al., 2022).

4.1.2. Information literacy and academic libraries

Libraries align with the University's educational
goals to support students in their information lit-
eracy process. Some of the publications reviewed
relate to the role of IL within academic libraries. A
Delphi study by Saunders (2009) contended that
a holistic approach is more effective than the cur-
rent competency-based IL conceptions. Using a
case study, Kammerlocher et al. (2011) sug-
gested low-cost solutions that can provide librar-
ies with an important IL presence within the uni-
versity learning landscape using locally managed
learning object repositories. Exploring the varia-
tions in the use of technology in the classroom by
students and faculty is a relevant issue since it
could lead to pedagogical innovations that librar-
ians would be able to apply. In this regard,
Vander Meer, Perez-Stable, and Sachs (2012)
tackled faculty perceptions about library research
instruction. In the same vein, Becker et al. (2013)
consider that the digital transformation of the ac-
ademic library has led to a change at all levels,
including media, the role of librarians and the at-
titude of the teaching staff. The development of
accessible apps contributes to a greater aware-
ness of the importance of academic libraries and
the possibilities it offers. Gunton (2022) and
Obinyan and lkechukwu (2022) underscorethe
relevance of the adaptation to new technologies
by librarians. At the same time, the authors con-
sider that the training of librarians turns into a pri-
ority for the academic community. Its formative
contribution is linked to ethics and, therefore, to
the detection and reduction of dishonest behav-
iors.

4.1.3. Information literacy and mobile
technologies

Some reviewed papers relate to IL and mobile
technologies. In this regard, Kleinveldt and Zulu
(2007) launched the IL tablet project, including
topic analysis, library catalogs, information
sources, evaluation, databases, referencing, and
plagiarism. Using a literature review, Farkas
(2012) pointed to the need for significant changes
in the conceptualization of IL, including its incor-
poration into the most current technologies, since
it is a critical component of pedagogy 2.0. John-
ston and Marsh (2014) used a case study to ex-
plore how technological tools have increasingly

influenced the delivery of information literacy cur-
ricula, also verifying the success of library staff
and the use of mobile apps. As for the predictive
power of some attributes of digital natives, Sorgo
et al., (2017) concluded that mastery of technolo-
gies does not warrant proficiency in IL. This per-
spective is also underlined by Antee (2021), who
also considers that there is a link between social
level, digital and mobile skills and the acquisition
and development of IL.

4.2. Contributions of mobile learning
and mobile technologies

In the context of this research, the field with the
largest number of publications was mobile learn-
ing, including the impact of mobile technology on
learning experiences.

4.2.1. E-learning, the starting point
of mobile learning

Compared to traditional models e-learning, and
the greater facilities provided by information tech-
nology, is a rich and flexible way of addressing
student instruction. The specific literature on e-
learning is quite heterogeneous and includes,
among others, academic, psychological, and
practitioner perspectives.

Publications on e-learning are chiefly carried out
from an academic perspective, preferably
through case studies. Aware of its richness and
flexibility, Andone et al. (2007) performed a qual-
itative analysis of e-learning environments includ-
ing digital literacy, Internet use, mobile phone
use, learning attitudes, visual use, and IT expec-
tations. In this same line, Stagg and Kimmins
(2012) focused on virtual learning spaces, em-
phasizing the social scope of these tools better
suited to the new socio-technological environ-
ments. Buchanan, Sainter and Saunders (2013)
examined the factors associated with the use of
learning technologies by higher education faculty,
among them Internet self-efficacy, structural fac-
tors, and perceived usefulness. In summary, the
acceptance of new technologies by teachers is an
essential e-learning requirement, since the little
attention paid to the crucial role of teachers in
online settings results in a moderate acceptance
of the technologies. Once examined the main
reasons why many academics harbor doubts
about using the technologies, Guri-Rosenblit
(2018, 97) concluded that e-teaching is “an es-
sential prerequisite for achieving efficient and
fruitful e-learning in higher education, particularly
at the undergraduate level.” In this regard, the
emergence of Covid-19 has exerted a crucial in-
fluence on e-learning among teachers
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(Dattatraya and Passad, 2020; Dubey and Ku-
mar, 2021; Miles et al., 2021).

From a psychological point of view, Prior et al.
(2016) highlighted the importance of students'
online learning behavior. More specifically, they
referred to self-efficacy and the positive results it
generates. As Dattatraya and Prasad (2020)
point out, students are experiencing a significant
change in their attitudes, due to the use of ICT.
The use of mobile has improved both social rela-
tions and processes of teaching and learning
(Martzoukou et al., 2020).

From a practitioner's perspective, publications
center on the use of tutorial products, virtual
learning environments (VLE), and learning man-
agement systems (LMS) for IL teaching and
learning. The presence of Learning 2.0 was a sig-
nificant step forward in e-learning and socializing
(Corrall and Keates 2011; Mestre et al. 2011;
Farkas 2012). Likewise, tagging is an essential
practice to organize and identify relevant topics in
online learning environments (Dennen, Bagdy,
and Cates, 2018).

4.2.2. M-learning, the latest progress
of e-learning

In its earliest days the m-learning domain, which
appeared to be a simple extension of e-learning,
attracted a growing interest among academics.
Most publications reviewed are about m-learning
frameworks and theories, and to a lesser extent
case studies. Parsons, Ryu, and Cranshaw
(2007) suggested a conceptual framework for m-
learning applications designed from four perspec-
tives: generic mobile environment, learning con-
texts, learning experiences, and learning objec-
tives. For them, the m-learning’s most promising
feature was allowing collaborative activities.
Aware of its complex nature, Vavoula and
Sharples (2009, p. 65) devised m-learning as a
social, rather than technical, phenomenon of peo-
ple on the move. They recommended a frame-
work consisting of six challenges for m-learning
evaluation: learning within and across contexts;
learning processes and outcomes; ethical guide-
lines for mobile contexts; usability of the mobile
technology; seeing the bigger picture; and under-
standing the attributes of in/formality. Stressing
the relevance of contexts, this m-learning frame-
work suggested an evaluation at three levels: mi-
cro, meso, and macro. The FRAME model pro-
posed by Koole (2009, 38) recognized three as-
pects of m-learning: device, learner, and social.
She argued that m-learning experiences were
embedded within a context of information, and
were capable of contributing significantly to the
improvement of the tasks related to the handling
of information, that is to say, of IL skills and

competencies. Despite its obvious interest, this
model, firmly anchored in theory, should be de-
veloped and sanctioned from practice.

Traxler (2009) self-limited to the idea of learning
in a mobile age. Mobile devices, and their tech-
nologies and systems, reconfigure the relation-
ships between spaces -public, private, and vir-
tual-, redefine discourse and conversation, and
create communities. Considering the profound
change caused by m-learning, it is difficult to
guess how far this process will go. Pachler, Cook,
and Bachmair (2010) proposed a model for the
appropriation of mobile cultural resources for
learning lenses. Key aspects of the model are sit-
uatedness of learning, user/learner-generated
content and context, collaborative knowledge
building, conversational threads, and reflexive
context awareness. Kearney et al. (2012, p.
14406) viewed m-learning from a socio-cultural
and pedagogical perspective. Although it is
widely described as the process of learning me-
diated by a mobile device, it must be conceptual-
ized from the perspective of learners’ experi-
ences rather than the affordances of the technol-
ogy tools. The organization of time-space is an
essential part of its nature. A suitable m-learning
pedagogy has three constructs: authenticity high-
lights opportunities for contextualized, participa-
tory, situated learning; collaboration captures the
conversational, connected aspects of m-learning;
and personalization has strong implications for
ownership, agency, and autonomous learning.

Since instructor-led m-learning remains a less-re-
searched area, Dennen and Hao (2014) sug-
gested an intentionally mobile pedagogy, the M-
COPE framework for m-learning in higher educa-
tion. Its five critical key elements were mobile af-
fordances, conditions, outcomes, pedagogy, and
ethics. A literature review by Hsu and Ching
(2015) addressed the existing models and frame-
works for designing m-learning experiences and
environments. The learning experiences afforded
by mobile technologies were organized into five
categories: context-aware learning, seamless
and ubiquitous learning, game-based learning,
mobile computer-supported collaborated learn-
ing, and mobile social learning.

To delve into the identity of m-learning, a case
study by Ko et al. (2015, p. 569) introduced its
usage among LIS students. They referred to mo-
bile devices and their peculiarities (closeness to
the users, unrestricted Internet connectivity capa-
bilities) since these unique features draw atten-
tion to the potential of m-learning to transform the
educational landscape. Parsazadeh, Ali, and
Rezaei (2018) developed a framework for a co-
operative and interactive m-learning application
(CIMLA). This proposal included a series of
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online information evaluation skills and m-learn-
ing application usability attributes, among which
timeliness stood out as perhaps the most im-
portant. Results showed that the application was
significantly more effective than traditional learn-
ing. From a similar perspective, Cochrane et al.
(2022) emphasized that there is a process of
transformation toward technology-based teach-
ing. The use of resources that make possible the
transition to hybrid, online or mobile education
has been enhanced after the pandemic crisis
(Nokou, 2021). As Frolova et al. (2021) point out,
this crisis contributed to transform the practice of
higher education in the conditions of transition to
these new methodologies. Online training has be-
come an alternative to the face-to-face format of
classes (Rahmah, 2022).

From the literature reviewed, it appears that m-
learning is something more than just a simple ex-
tension of e-learning because significant differ-
ences emerge, thereby making it a quite different
way of learning. E-learning contributes to acquire
and develop critical thinking and abilities to learn,
communicate, work as a team, and create infor-
mation as well (Apriliyanti, 2022). Mobile devices
have the distinct property of ubiquity, making m-
learning possible across almost all contexts, in
contrast with desktop computers that are usually
restricted to classrooms, seminars, computer
desks, and offices. M-learning is also fully open
to augmented reality, and the virtualization of real
spaces, with the potential to transform every
space into a learning space in the different dimen-
sions implied by the aforementioned authors.

4.2.3. Mobile learning and academic libraries

Particularly significant is the relationship between
the academic library and m-learning, which pref-
erably center on three areas: the academic library
and the culture of learning, the role of librarians,
and the future of the AL.

From the academic perspective, a theoretical
analysis by Rezaei Sharifabadi (2006, p. 391)
evaluated the significant advances that e-learn-
ing represents if compared with previous systems
since it “knows no time zones and location and
distance are not an issue.” Although digital librar-
ies have the potential to offer unprecedented re-
sources to support e-learning, there is a lack of
awareness of how best to integrate these re-
sources into the e-learning environment. Con-
scious of the need for a digital version of the ac-
ademic library, the author recognizes the lack of
awareness regarding its integration into e-learn-
ing environments and realizes that the concept of
a digital library is assumed in a rather superficial
way. The weakness of opinions on what a digital
library consists of contrasts with the strength of

the resources that these entities can offer. In any
event, the influence of technology on the organi-
zation charts and behaviors of the new library en-
vironments is evident. Ultimately, the role of aca-
demic libraries must experience radical changes.

A literature review by Virkus et al. (2009) allowed
for a better understanding of the integration of
digital libraries and virtual learning environments
(VLE). Based on the idea that LibGuides are
themselves learning objects contributing to a
larger virtual experience, Hemmig et al. (2012) re-
ferred to the virtual experience of the library as a
place that brings together electronic resources
and services. In this regard, the Bucks Mobile app
combines electronic resources and services to
create that experience. Also based on student-
centered design principles and key learning the-
ories, Baker (2014) addressed the topic of de-
signing LibGuides as instructional tools for critical
thinking and effective e-learning (of IL and other
subjects). Also, Hufford (2016), using a case
study, addressed the relationship between aca-
demic libraries and the culture of learning. Given
that the library usually adds value to the campus
learning culture, all its contributions should be as-
sessed. Yet, it seems that the added value pro-
vided by the library to the campus learning culture
is often not sufficiently understood. In this regard
librarians, as drivers of learning, should be proud
of their mission and disseminate it among stu-
dents.

Concerning the role of librarians, Laverty and
Stockley (2006, p. 48) considered that librarians
are “ideally suited to participate in new institu-
tional experiments in the design and application
of educational technology.” They called for a re-
source-rich environment, ensuring that IL skills
are embedded in it. Its collaboration in online
course design and with faculty may provide fertile
learning experiences. A qualitative survey on the
use of VLE among subject librarians in UK uni-
versities carried out by Corrall and Keates (2011)
proved their important benefits as new tools for
learning since they “are both a way of organizing
online information and learning resources by sub-
ject[...] and a medium for delivering crucial infor-
mation skills and information literacy tutorials.” It
offers a more detailed understanding of the role
of these professionals, as well as that of the VLE
construct as a tool for channeling library learning,
which is a concept still to be explored.

Through a case study on current habits of dis-
tance learners in HE regarding information ac-
cess and mobile device use, Parsons (2010, p.
239) stressed the need for changes in the library
status, since it “is becoming less of a physical col-
lection, and this may make it easier for the library
to act more as a gateway.” However, she was
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cautious regarding the future of mobile devices in
library environments since there was no suffi-
ciently strong evidence of the trends of students
(Badke, 2020; Gunton, 2022).

4.2.4. Mobile learning and mobile technologies

Mobile technologies, which significantly
favor constructivist and collaborative approaches
to learning, are pervasive within the literature re-
viewed. The technological dimension of m-learn-
ing is an essential part of its conceptual frame-
work. A case study reported by Motiwalla (2007,
p. 593) contended that, while deploying good
pedagogical practices to achieve specific learn-
ing goals, “the key is to understand the strengths
and weakness of a particular technology.” His ex-
ploratory study provided a better understanding
of the role of mobile technology in higher educa-
tion, in particular, on the extension of e-learning
into wireless/handheld computing devices with
the help of an m-learning framework. The parallel
evolution of e-learning and mobile technologies
allows m-learning to favor, and in turn be favored,
by the theories of social constructivism and con-
versation (Volkovitckaia, 2020).

Concerned with the 21st-century librarian, a liter-
ature review on m-learning performed by Hahn
(2008) brought to light its impulse outside the do-
main of librarianship. Although mobile technology
may be regarded as a social science, it has not
yet evolved into a robust field in librarianship. Not-
withstanding, there is a promising future for em-
bedding this kind of technology in academic envi-
ronments: “with the assistance of mobile technol-
ogy, librarians can produce new research meth-
odology for the way we study information search
by students and in how faculty create knowledge”
(Hahn, 2008, p. 281). A timely literature review
allowed Murray (2010) to select seven mobile
technology initiatives: Websites, SMS refer-
ences, MOPACs, mobile collections, eBooks, in-
struction, and audio/video tours. More than mere
trends, they are becoming best practices, and
content and recommendations are provided for
each of them. Given that users are creating new
reasons for seeking information and ways to do
it, the case study by Hicks and Sinkinson (2011)
depicted the benefits of QR codes as key tools for
mobile web services in libraries. The review by
Nikou and Economides (2018) focused its atten-
tion on a series of mobile-based assessment ar-
ticles. The most reviewed studies reported a sig-
nificant positive impact on student learning per-
formance, motivation, and attitudes.

Al Said (2020) emphasized that “the effective in-
tegration of mobile technology into educational
practices depends on factors related to people,
design (content and technology), and institutions

(policies and strategies)”. That is why it turns into
a challenge. Moreover, smartphones show some
advantages due to their “functionality, interaction,
and reaction all working together to improve
learners’ motivation” (Al-Rahmi, 2021, 7820). An-
other review by Turnbull et al. (2021, 6415) iden-
tified the most important challenges to this rele-
vant transition to the generalization of mobile
technologies: “integrating synchronous and asyn-
chronous tools, overcoming barriers to technol-
ogy access, improving online competencies for
learners and faculty, overcoming academic dis-
honesty issues in online assessment, and privacy
and confidentiality.” In this sense, Daniela (2021,
p. 711) described this phenomenon as “smart
pedagogy”, which consists of incorporating the di-
verse technological advances, including mobile
devices and their applications “into the learning
environments”. In summary, from the literature re-
viewed, it can be inferred that the role of mobile
technology in higher education settings needs to
be better assimilated, mainly after the impact of
the pandemic crisis.

4.3. Synergies of information literacy
and mobile learning

The coexistence of concepts related to IL and
mobile learning was a constant in the literature.
We could say that both thematic fields provide
mutual feedback. Most publications simultane-
ously addressing these fields were case studies
implemented by librarians. In any case, we will
distinguish between the synergies of IL and e-
learning, the synergies of IL and m-learning, both
mediated by the channeling role of academic li-
braries, and the progress of mobile technologies.

4.3.1. Information literacy and e-learning

Although much literature refers, to a greater or
lesser extent, to the relationship between IL and
e-learning, some publications explicitly address
this issue. A theoretical study by Markless (2009,
p. 30) offered a new IL framework for the digital
learning environment in HE. Assuming that IL is
an enabler of learning, she provided a better un-
derstanding of how the principles of learning and
the digital environment (especially Web 2.0) in-
form our conception of IL. Probably, the practice
of IL may be one of the activities which call for a
conceptual review, including “areas such as criti-
cal and creative thinking, structured reflection, ac-
tive construction of subject knowledge, and aca-
demic writing.” The case study by Mestre et al.
(2011) focused on learning objects as tools for
teaching information literacy online. Through a
survey, they verified how librarians use design
principles and pedagogical considerations for
learning management systems and learning
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objects in IL instruction. Mostly concerned with
the social dimension of learning, Dominguez-Flo-
res and Wang (2011) explored the effectiveness
of online learning communities (OLC), since they
are the most effective delivery format in terms of
students’ acquisition of information skills.

From academia, a critical review of the ap-
proaches to define and adapt IL in e-environ-
ments conducted by Nazari and Webber (2012,
p. 105) focused on IL’'s place in e-learning. In-
stead of stretching some components of IL, or ap-
pending other literacies to the IL framework, they
proposed “a contextual approach for the concep-
tualization of IL in e-learning which is fully aligned
with the origins of IL.” In this same line, the case
study on the efficiency of e-learning by Kratochvil
(2014, p. 322), concluded that “e-learning can be
a viable alternative teaching method for infor-
mation literacy.” Results stressed some of the
benefits of e-learning, such as overcoming the
barriers of textual language predominance. The
case study by Loftis and Martinez (2016, p. 254)
reported the development of an online tutorial
aimed at undergraduates in art and design.
Based on the opinions of librarians and faculty, it
included resources, strategies, evaluation, ethical
use of information, citation, and information liter-
acy, echoing also the six core concepts of the
ACRL Framework: “image appropriation is a par-
ticularly tricky issue for artists given the prolifera-
tion and easy use and manipulation of online im-
ages.” The Mullins” (2016) case study recognized
the pedagogical benefits of a systematic instruc-
tional design approach to curriculum develop-
ment. It was based on the sequential model IDEA
(interview, design, embed, assess), a step-by-
step curriculum design for integrating IL in aca-
demic courses.

4.3.2. Information literacy and M-learning

Publications that explicitly relate IL and m-learn-
ing are scarce, given the embryonic state of this
domain. The case study by Hanbidge, Tin, and
Sanderson (2018, p. 119) is one of the few col-
laborative initiatives undertaken by academics
and librarians. They suggested that IL surpasses
the boundaries of academic environments:
“learning beyond the world of academia is part of
the aim of IL as it promotes critical thinking, in-
creases information competencies, and equips
individuals for lifelong learning.” With doubts
about the actual value of the institutional tools for
IL learning, since it is not a learning object but ra-
ther a complex activity, they were conscious of
the enormous potential of the still untapped m-
learning in academic environments (Tylor, 2019).

4.3.3. Channeling role of academic libraries

The academic library is the channel through
which IL and m-learning converge. Most of the lit-
erature on academic libraries revolves around the
problem of their integration into digital and mobile
environments and the functional complexity that
it entails. Zhang’s (2006, p. 295) literature review
showed how some libraries “have implemented
web-based instruction as an appropriate and
beneficial mode to teach students information lit-
eracy skills, and to satisfy their needs in using rich
and valuable library resources.” From a theoreti-
cal point of view, Lippincott (2010, p. 206) ana-
lyzed the potential of mobile devices in academic
libraries, which may lead to new forms of engage-
ment with students learning. Yet recognized that
few libraries “are thinking of the potentially dra-
matic changes that the uptake of devices with so-
phisticated capabilities may have.”

Some case studies have addressed the relation-
ship between academic libraries and mobile tech-
nologies. Among academics, there is a general
acknowledgment of the need for technological
mobilization in libraries. Becker et al. (2013) con-
tended that the presence of a mobile network in
libraries constitutes a priority. They developed a
library mobile technology survey to create a user-
centered mobile presence. The acceptance of
this technological mobilization is a recurring is-
sue. Aharony (2013, p. 366) addressed the atti-
tudes of librarians toward mobile services and,
more specifically, the extent to which the technol-
ogy acceptance model (TAM) explains librarians’
perceptions of mobile services. She explored
whether a series of variables, such as “perceived
ease-of-use, usefulness, personal innovative-
ness, and smartphone usage” may predict librar-
ians’ behavioral intention to use m-services.

From academia, Mullins (2017, p. 46) raised a
systematic approach to an IL mobile app proto-
type, a model for libraries seeking to enhance
their mobile resources. Since mobile technolo-
gies entail significant financial expenses, includ-
ing the specialized staff, it is difficult for libraries
to be permanently aligned with the most ad-
vanced educational technology. They must, how-
ever, continually keep an eye on the horizon of
such technological developments. He posed that
“rather than repackaging the status quo into a dig-
ital format, we must consistently re-evaluate and
transform library resources to align with new in-
formation-seeking behaviors and dynamic educa-
tional technologies.” In a similar vein, Obinyan
and Ikechukwu (2022) consider that “e-learning
stages offer numerous benefits to students like
authority over the content, control over the time
spent learning”. There has been a great digital
and mobile transformation that has increased
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during and after the pandemic crisis. Libraries
have not been oblivious to this circumstance
(Turnbull et al., 2021). That is why librarians must
increase their awareness to this new context and
develop strategies and resources to achieve this
goal.

4. Discussion and conclusions

Concerning RQ1, the conceptual status of IL has
experienced a quite significant evolution, as re-
flected in the literature by academics, librarians,
and professional associations. Some topics, on IL
landscapes, IL for lifelong meaning, IL learning
based on problems, IL perceptions of faculty, dig-
ital nativeness as an IL predictor, and meta liter-
acy, stand out in the literature (Lloyd, 2006, p.
396; Ward 2006; Diekema, Holliday and Leary,
2011; Mackey and Jacobson, 2011; Sorgo et al.,
2017). Regarding the standards and frameworks
from professional associations, IL reframing in-
volves significant conceptual changes (SCONUL,
2011; ACRL, 2015; CILIP, 2018). Likewise, ac-
cording to the changes in information technology,
other specific types of literacy around IL flour-
ished (digital, data, mobile...). As Wang and He
(2022) points out. “digital literacy is generally con-
sidered as an evolving and dynamic notion”. That
is why “its conceptualization has been in an ex-
panding state with the advancement of cognitive
ability and social practices as well as the evolving
new technologies” (p. 53).

We have checked the relationship between aca-
demic libraries and IL through a series of specific
topics about web instruction to teach IL, the future
of IL in the academic library, low-cost solutions for
the presence of IL in AL, and faculty perceptions
of library instruction (Zhang, 2006; Saunders,
2009; Kammerlocher et al., 2011; Vander Meer,
Perez-Stable and Sachs 2012). Likewise, we
have tested the relationship between academic li-
braries and learning through some publications
devoted to advances in e-learning in AL, the inte-
gration of AL and VLE, the library as a place for
e-resources, lib-guides for e-learning, AL and the
learning culture, and the future of AL (Lippincott,
2010; Virkus et al.,, 2009; Parsons, 2010;
Hemmig, Johnstone and Montet, 2012; Baker,
2014; Hufford, 2016). Other items, on librarians’
attitudes toward mobile services, mobile app pro-
totypes, and mobile devices in AL have enabled
us to check the relationship between academic li-
braries and mobile technologies (Lippincott,
2010; Aharony, 2013; Mullins, 2017). The topics
on librarians’ IL experience or their use of VLE
should be highlighted (Laverty and Stockley,
2006; Corrall and Keates, 2011). Based on these
findings, the perception is that academic libraries
are called upon to experience a dramatic leap

that could place them again at a key position in
mobile teaching and learning processes.

Concerning RQ2, on mobile learning contribu-
tions, we have been able to verify that items re-
lated to mobile learning predominate in the litera-
ture. This is comprehensible considering the
enormous teaching—learning potentialities for this
emerging domain and the ensuing interest
among information and pedagogy professionals.
E-learning is a fairly consolidated field in aca-
demic environments, as can be seen from its
many applications, among which VLE and Learn-
ing 2.0 stand out above the rest (Andone et al.,
2007; Farkas, 2012). Special mention should be
made of the relationship of teachers with e-learn-
ing (TAM), and e-teaching (Buchanan, Sainter
and Saunders, 2013; Daniela et al., 2018; Guri-
Rosenblit, 2018; Turnbull et al., 2021). More
abundant is the literature on m-learning. Its em-
bryonic status results in a large amount of re-
search that includes theories, frameworks, and
case studies. Theories focus on topics about
learning in a mobile age, cultural resources for m-
learning, and the pedagogical perspective of m-
learning (Traxler, 2009; Pachler, Cook and
Bachmair, 2010; Kearney et al., 2012). M-learn-
ing frameworks focus on m-learning apps, m-
learning as a social phenomenon, its integration
into IL, mobile pedagogy, m-learning experi-
ences, and cooperative—interactive m-learning
(Parsons, Ryu and Cranshaw, 2007; Vavoula and
Sharples 2009; Koole 2009; Hsu and Ching 2015;
Dennen, Bagdy and Cates 2018; Parsazadeh,
Ali, and Rezaei 2018; Al-Rahmi, 2021). In any
case, m-learning is a fresh tendency, the social,
cultural, and academic consequences of which
remain uncertain. M-learning encourages individ-
ualism but at the same time socialization, since
the convergence of personal and social may favor
learning progress. In any case, m-learning is not
a simple extension of e-learning.

Concerning the contributions of mobile technolo-
gies, we have found publications that relate MT
and IL using a technological update of the con-
cept of IL, the impact of web 2.0 tools on IL cur-
ricula, and the integration of tablets into IL training
(Farkas, 2012; Johnston and Marsh, 2014;
Kleinveldt and Zulu, 2016). Others relate to the
role of MT in extending e-learning, or the future of
MT in academic environments (Motiwalla, 2007;
Hahn, 2008). Internet access, which is immediate
and popular, and especially the wireless nature of
mobile devices, places them at the core of m-
learning as the last frontier of informational and
learning literacies: ubiquitous learning (Srisuwan
and Panjaburee, 2020).

As for RQ3, on the synergies of IL and ML, we
have checked the co-occurrence of IL and e-
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learning topics from different perspectives such
as IL in HE e-learning environments, e-learning
objects for teaching IL, e-learning communities
for IL acquisition, the place of IL in e-learning, e-
learning of IL among art-design students, and in-
tegrating IL in academic courses (Markless,
2009; Dominguez-Flores and Wang, 2011;
Mestre et al., 2011; Nazari and Webber, 2012;
Kratochvil, 2014; Loftis and Wormser, 2016;
Mullins, 2016). However, the co-occurrence of IL
and m-learning topics within the same publication
is not so frequent in the literature. We have found
few papers about IL skills in mobile environments
(Hanbidge et al., 2018; Rahmi et al., 2022). This
circumstance is easily understandable consider-
ing the still embryonic state of m-learning.

As conclusion, a research trend may be inferred,
that of mobile information literacy, since some ex-
amples emerge in the literature. Grounded in the
experience of five confident users of mobile de-
vices, a case study offered a preliminary outline
of information behavior in a mobile environment.
The hypothesis was that “the current dominance
of competency-based IL models does not take
into account the changing nature of information
discovery and use on the move [...] leaving a gap
for true IL models that describe how people act in
real life” (Walsh 2012, p. 67). Another case study
by Havelka (2013) involved a pilot program about
mobile information literacy. From a theoretical
viewpoint, Ng (2013) introduced a model for the
new disciplinary field of m-learning literacy, made
up of three dimensions (cognitive abilities, tech-
nical, and socio-emotional) and two kinds of at-
tributes -competencies and affections. Likewise,
a comprehensive multimodal analysis of a com-
plex academic text suggested a theoretical and
critical approach to the concept of mobile literacy,
a new topic that should be “characterized by in-
teractivity, autonomy, spontaneity, and creativity
when working to make meaning on the move”
Barden (2019, p. 28). In any case, definitions of
mobile literacy ought to consider the mobility of
technology, learners, and learning. Likewise, the
need for teachers to be m-learning literate should
be highlighted. In recent years, proposals con-
tinue to arise in the same direction (Bergdahl,
2020; Blau et al., 2020; Moya and Camacho,
2020; Pinto et al., 2020; Hidayat et al., 2022). The
emergence of literature on mobile information lit-
eracy is evident, a field in need of further re-
search.

The greatest challenge consists in adapting the
concepts and habits (both informational and ped-
agogical) to a technology that evolves relent-
lessly but, in any event, ought to be subordinated
to individual and community needs. The aca-
demic library is a pivotal entity in channeling the

progression in IL and m-learning. In this sense,
librarians should embrace an innovative spirit al-
lowing them to be continuously at the forefront of
informational, pedagogical, and technological
changes.
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