digital EDUCATION

Digital technologies in support of students learning in Higher
Education: literature review

Marta Pinto
mpinto@fpce.up.pt
Faculty of Psychology and Education Science of University of Porto, Portugal
Carlinda Leite
carlinda@fpce.up.pt

Faculty of Psychology and Education Science of University of Porto, Portugal

Abstract

Digital technologies are an integral part of Higher Education teaching, revealing a set of
technologies chosen to integrate formal learning contexts, and therefore being used by
students in support of learning. This paper presents a literature review mapping the digital
technologies set for higher education students to use in formal education contexts, over
the last five years between 2012 and 2017. Results show a pattern of technologies
reflecting teacher’s choice for methods combining face-to-face and at distance learning,
frequently in relation to the adoption of flipped classroom methods. Mapping the digital
technologies used by students, showed a pattern of three most used in a total of nine
types identified. Institutional Learning Management Systems mainly support a wider
access to information and learning materials, followed by technologies that promote
publishing and sharing content related to class activities, and a broad range of
technologies categorized under ICTs. The overall impact of use of technologies in students
learning process and outcomes revealed to be positive, used with the intention to promote
students’ active engagement and participation in the learning process inside and outside
the classroom walls. The data also revealed digital technologies to support more
transmissive ways of teaching, facilitating students individually to Access, share and
publish information, and significantly lesser used to promote collaborative and cooperative
learning.
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I. Introduction

Digital Technologies are an integral part of the debate on teaching and learning in Higher
Education (Becker et al., 2017; Bullen & Morgan, 2015). Institutions and people’s life have been
greatly influenced by technological developments, such as computers, portable devices and the
internet, influencing their relation with information, knowledge and ways of working (Selwyn,
2016). Higher Education Institutions, at an organization and management level, offer technology-
based computer infrastructures that support virtual organization and management of teaching and
learning. Also, at a pedagogical and organizational level digital technologies have had an
exponential use, generating expectations of an education transformation involving the physical
space of schools and the ways to interact and deliver educational content (Pedro, Barbosa, &
Santos, 2018; G. Siemens & P. Tittenberger, 2009). Expectations have been met half way.
Effective transformations have occurred in learning processes and access to lectures and learning
materials (Han & Shin, 2016), more personalized learning (Vazquez-Cano, Meneses, & Sanchez-
Serrano, 2015), a change in the roles of teachers and learners, and the equitable access to higher
education (Conole & Alevizou, 2010; Henderson, Selwyn, & Aston, 2017).

At the core focus of the transformations prompted by the integration of digital technologies in
higher education teaching and learning are a wide and fast changing set of tools. Internet based
digital technologies, such as Web 2.0 tools or social media tools have been game changers, mainly
because they simultaneously support students in their everyday social lives and have the
enhanced potential to support more shared process of learning, and support students’ autonomy in
learning (Armstrong & Franklin, 2008; Conole & Alevizou, 2010; Neira, Salinas, & Crosetti, 2017;
Norman, Din, Nordin, & Ryberg, 2013; Sleeman, Lang, & Lemon, 2016). The time dedicated to
interaction between students and teachers is now flexible, continuing beyond classroom walls, in a
process of engagement, content sharing, connection and communication. Devices such as mobile
phones, tablets, e-book readers and mobile applications, have been considered prominent tools in
higher education (Aresta, Pedro, & Santos, 2015; Stevenson & Hedberg, 2017), supporting and
impacting interactions between teachers, students and peers (Becker et al., 2017). Hybrid learning
environments merging face-to-face and blended learning and mobile learning have emerged.
Environments combining the use of synchronous and asynchronous technologies (Garrison &
Kanuka, 2004), benefiting collaborative and connected learning (Aresta et al., 2015), discussions
and knowledge sharing (Wesch, 2009). Learning spaces have also been redesigned, enabling
physical lab experiments to be replaced by using virtual and augmented reality (Carbonell Carrera
& Bermejo Asensio, 2017; Dubovi, Levy, & Dagan, 2017; Kingston et al., 2012), or simulation-
based laboratories (Balakrishnan & Woods, 2013; Estriégana-Valdehita, Plata, & Medina-Merodio,
2017).

Pervasiveness of digital technologies in higher education have blurred the traditional borders
between learning spaces and time, between formal and informal learning environments, between
the use of specific tools for learning and personal use. Digital technologies and learning
environments have transformed the “time for learning”, now learning is “all the time”.

The ongoing development of digital technologies and its use in higher educational settings creates
expectations regarding how its’ use will continue to transform, enhanced and support education
(Selwyn, 2016). Therefore, it's important to look back and understand what technologies and how
they have impacted students learning. Therefore, a literature review was performed in SCOPUS
journals, on the past five years (2012 to 2017), for papers with empirical data concerning the use
of digital technologies in support of higher education students learning, expecting to map
emerging technologies and patterns of use. The question addressed in this review is: what digital
technologies are supporting students learning in Higher Education?



II. Research overview

This literature review follows previous research in this area namely developed by Marta Pinto
(2012) focused on the digital technologies used in higher education institutions, now focusing on
the analysis of studies empirical and other, conducted to identify digital technologies used by
students in support of their learning in higher education.

The review, based in a search in SCOPUS database performed during January of 2018. This
database was chosen because the intention was to obtain a review of the use of technologies by
higher education students open to all areas of study, and SCOPUS is the largest abstract and
citation database of peer-reviewed literature covering multiple fields of science, technology,
medicine, social sciences, and arts and humanities.

In order to build the corpus of analysis, the first phase of the review narrowed the search to
journal papers published between 2012 and 2017, published in English and Portuguese languages,
combining the key-words ‘higher education’, ‘technology’, ‘students’ and ‘learning’ identified in the
title, abstract or key-words. A total of 851 papers were identified at the end of this phase and
imported to EndNote software. Secondly, was conducted a full review of the abstracts and when
necessary a full review of the papers. To constitute the final corpus of analysis, criteria of inclusion
and exclusion of the papers identified was applied. Papers were included when allowing the
identification of one or more digital technologies used to support learning, and when the data
collected was through a sample of higher education students. Papers were excluded when the
technology identified was under development and being tested by students. A final set of 248
papers were identified and constituted the corpus of analysis at the end of the second phase.
Thirdly, information was extracted from the papers and organized according to type of digital
technology, student’s degree level, year of publication, and learning methods adopted.

Regarding digital technologies, this paper adopts the definition by Selwyn et al (2016) “'Digital
technology' can include but not limited to: computers, tablets, smart phones, FaceBook, Moodle,
online library services, Google, YouTube, writing essays on Microsoft Word, etc. Digital technology
also enables people to access the internet not just from home but in any location through portable
devices.” This is at the base of the review analysis, also sustained by the taxonomy for web
environment Communication Technologies proposed by Batista, Morais and Ramos (2016) which
integrates other taxonomies for social software’s and media sharing (Conole & Alevizou, 2010;
Siemens & P. Tittenberger, 2009). This taxonomy was chosen because it adds to the pre-existing
ones, the category of digital institutional platforms such as LMS, a technology central to support
the management of teaching and learning in higher education institutions. In the first moment of
analysis, categorizing the papers according to the types of technologies. As result, three categories
emerged and were added to the taxonomy, being: technologies for assessment and feedback;
mobile technologies; and Information Communication Technologies (ICT). Therefore, the final
taxonomy for digital technologies supporting learning in higher education includes the following 10
categories and examples of tools:

- Learning Management Systems (LMS): Blackboard, Moodle, WebCT, Platforms
supporting online courses, etc.

- Publish and Share tools: Blogs, Wikis, Flickr, YouTube, Podcast, Social Bookmarking, e-
portfolio, Digital storytelling, e-books, Video lectures, etc.

- Collaborative systems: Google Docs, Social Bookmarking, Mind Maps, Wikis, Blogs,
etc.

- Social networking: Facebook, Twitter, Hi5, LinkedIn, Ning, Academia.edu, etc.

- Interpersonal Communication tools: email, MSN, Skype, Forums, Video-conferencing,
etc.

- Content Aggregation tools: RSS feeds, NetVibes, Google Reader, etc.

- 3D Virtual Worlds: Second Life, Habbo, Augmented reality, Games, Virtual labs, etc.

- Assessment and Feedback systems: Electronic marking, Clickers, Audio feedback,
Computer note taking, etc.
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- Mobile tools: mobile applications internet based.

- Information and Communication Technologies (ICT): software or applications internet
based (this category is used under two conditions: when the paper specifically refers
to ICT, or when the paper does not specify a technology or set of technologies under
study, or references specifically to information technology).

Within each category of digital technology, the tools are not mutually exclusive because they
depend on how students and teachers use them to support learning. For example, a Wiki or a Blog
can be used to publish and share contents, or to support collaborative work. The analysis of the
information gathered was quantified by the number of papers published under each category, and
the results integrate the quantitative and qualitative analysis.

III. What digital technologies support higher education students learning?

The digital technologies used to support higher education students learning, and focus of research
are diverse (Figure 1), and ranging from the most used LMS to the least used mobile applications.
The analysis revealed that from the total set of categories only one was missing, the content
Aggregation tools (eg. RSS feeds, NetVibes, Google Reader, etc.) for which were not identified any
papers. When analyzing the most and least used technologies by the total numbers of papers
published, by students using them and year of publication, a set of three technologies as the most
targeted in the publications as being used by students in support of their learning (Figure 1),
being: LMS, ICT, and Publish and share technologies. Also, a pattern of the least used
technologies, being: Mobile, Interpersonal communication, and collaborative.

Mobile m—— 1]
Interpersonal communication m——— |3
Collaborative mams————— |8
3D virtual worlds m— 20
Assessment and feedback meesss—————— 22
Social networking IEEEEEES———————— )6
Publish and share eesssssssss———— 40
Information Communication Technologies mEEEEEEEEESSESESSSSSE——— 52
Learning Management Systems 58

Figure. 1. Number of papers published per category of digital technology

In terms of the sample groups, the same pattern of digital technologies used by students to
support their learning emerged. The majority of papers sample group were undergraduate
students (132 papers), followed by post-graduates (50), international (3), students with disability
(3) and non-traditional (1) (Figure 2).

Additionally, 83 papers were categorized under ‘general’ meaning the papers did not identify the
students’ degree or status.

non-traditional | 1
disabilities m 3
intemational W 3
postgraduate I 50
general I 83
undergraduate I 132

Figure. 2. Number of paper published per students status.
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a. Learning Management Systems (LMS)

The LMS platforms (58 papers) used by students in support of learning, regard to two main types
of platforms. The first type are institutional platforms amongst the largest and most used for
academic purposes, Moodle (8 papers) and Blackboard (4) (Pedro, 2009; Weller, 2007). These
platforms provide access to resources and services in formal educational settings, supporting
blended and e-learning practices (Dias, 2013; Dang, 2016). Other institutional offered LMS less
used were supported specific study subjects (3) such as math, - e.g. ActivMathComp, Platform for
Learning Calculus -, SPeCTRUM (1) and institutionally powered personal learning environment
platform (1). The studies aimed to understand the impact on students learning outcomes of using
of Moodle and Blackboard and showed there exists improvement in performance (Umek, Kerzic,
Aristovnik, & Tomazevi¢, 2017), and also how it increases their motivation and engagement in
learning processes (Samir Abou El-Seoud, Taj-Eddin, Seddiek, El-Khouly, & Nosseir, 2014;
Shurygin & Krasnova, 2016). Results confirmed that its use has positive impact in students’
academic outcomes and its use also supports communication with students, namely with
international students (Wihlborg, Friberg, Rose, & Eastham, 2017).

Research also approached the use of platforms offered by commercial organizations and that
support online courses, identifying MOOCs (2), and other diverse types of online course platforms
(4) ranging from Small Private Online Courses (SPOC) (Garcia, Martin, de la Escalera, Armingol, &
Al-Kaff, 2016), virtual laboratories (M. A. Virtanen, Kaaridinen, Liikanen, & Haavisto, 2017), and
online courses with assistive technologies supporting students with learning disabilities (Heiman &
Shemesh, 2012). Although there is an emerging body of research related to the use of MOOCs in
higher education (Pomerol, Epelboin, & Thoury, 2015), in the total of papers only two papers
addressed MOOCs indicating its possible response to a trend in online learning, and how learning
styles affect students learning experience and influence their intentions to use this technology to
support learning (Andone & Vasiu, 2016; Chang, Hung, & Lin, 2015). One paper focused on the
use of Google Education (1) in support to flipped classroom model, promoting students self-
regulated learning, continuous dialogue and collaborative interactions among peers (Blau &
Shamir-Inbal, 2017).

The studies focused on the use of Mobile LMS (2) also addressed in this review, focused on how it
may influence students' academic achievement (Han & Shin, 2016), in this case positively, and
defining the factors that drive students’ individual behavioral intention to adopt mobile learning
such as task technology fit and attitude towards its use (Gan, Li, & Liu, 2017).

LMS studies refer to its use mainly by undergraduates (30) and postgraduates (14), followed by
fewer studies focusing on international students (2), and only one paper focused on its use by
students with disabilities. The number of curricular areas of study in which these technologies were
used was 14, from thesis development, to learning a foreign language, math, engineering,
economy, psychology or science education.

b. Information and Communication Technologies (ICT)

The technologies that integrate this category, as explained previously, contemplate software or
applications internet based and was adopted when the paper specifically referred to ICT, or when it
did not specify one technology or set of technologies under study (e.g. when surveying on the use
of diverse types of technologies, or technologies in general). There were 52 papers categorized
under ICT, with studies mainly focused on the use of ICT to support students learning in an
academic and social perspectives (29) (Edmunds, Thorpe, & Conole, 2012; Gallardo Echenique,
Marqués Molias, & Bullen, 2015). Studies looked at how digitally mastered students are using ICT
and if there are differences of use identified between different age groups, showing there are no
significant difference (Lai & Hong, 2015; Romero, Guitert, Sangra, & Bullen, 2013). Studies did
show the impact of using ICT both in face to face and blended learning (Olelewe & Agomuo, 2016)
(7), at the levels of better academic performance which reflected on higher scores (Lemus-Zuiiiga



et al.,, 2015; Mancillas & Brusoe, 2016; Mufioz-Repiso & Tejedor, 2012; Valentin et al., 2013).
Students perceptions of regarding the use of ICT on their academic work are positive (Russo,
Zhang, & Fallon, 2015), which reflects on the time dedicated to using them to support their
academic learning, being approximately half of their time of study (Faizi, Chiheb, & El Afia, 2015),
the development of e-skills (Yousseff, 2013). Regarding students with disabilities, the positive
aspect of ICT use relates to their social development, although the digital capital depends on the
access to technologies and its accessibility (Seale, 2013; Seale, Georgeson, Mamas, & Swain,
2015).

However, students also perceive disadvantages in technology mediated interactions, mainly
focusing on increasing stress, conflict, misunderstandings in relations (Russo et al., 2015), or
incivility between student-to-student and student-to-faculty communication (Bartlett & Bartlett,
2016). Also, in more collaborative and flexible pedagogical approaches that require of students a
more flexible approaches to learning, online participation and communication may be considered
difficult (Costa, 2017).

The papers categorized under ICT refer mostly to its use to support learning of undergraduates
(23), postgraduates (13). The number of curricular areas of study in which these technologies
were used as 11, within which: Basic programing language, Educational Psychology, Health,
Language, Governance and others.

c. Publish and share

In the category of Publish and share technologies (40), video technologies (13) were the
technology most studied as used by students in face-to-face or at a distance learning, often in
relation to flipped classroom methods. Videos of classroom lectures or field experiences, using
lecture capture video technologies, were used as a complement to support students learning
process outside of class and preparation for assessment, allowing them to revise class content at
their own pace, (Cooke et al., 2012; Fuller & France, 2016). Results show that the use of video
technologies reflected on students more positive engagement and participation in class (Blair,
Maharaj, & Primus, 2016; Estriégana-Valdehita et al., 2017; Ferrer-Torregrosa et al., 2016; Mattis,
2015). Ambitioning to support more reflective learning, tools of video annotation were used,
showing that a graded use of the tool impacts students engaged learning behavior, although it is
not sufficient to sustain it in subsequent courses (Mirriahi, Liagat, Dawson, & Gasevi¢, 2016). The
use of video tools to produce digital storytelling was also studied, as a support for reflective and
critical engagement in learning, although raising ethical questions related to content that may
result from students’ personal experiences being published online and publicly consumed (Stewart
& Ivala, 2017).

Other publish and share tools, such as Podcasts (7) were used with the same aim as video
technologies, for more transmissive practices such as registering class moments, and facilitate
students access to it settings outside of class (Gachago, Livingston, & Ivala, 2016). Students
tended to perceive podcasts as a useful tool to support learning, and being easy to use, predicting
their acceptance to use this tool for learning (Jiménez-Castillo, Sanchez-Fernandez, & Marin-
Carrillo, 2017; Merhi, 2015; Tolulope, Adenubi, & Oluwole, 2015; Zacharis, 2012).

Regarding blogs (7) the studies revealed its use mainly for activities involving writing, sharing
written content with peers and teachers, and also for peer-reviews of students work (Bridges,
Chang, Chu, & Gardner, 2014; Dalgarno, Reupert, & Bishop, 2015). Blogs were considered, by
students, as a useful tool to support learning, involving written discussion of course materials,
sharing content related to a course allowing to follow how students engage with content, and for
personal reflections (Badenhorst & Mather, 2014; Chawinga, 2017). Students level of experience
using this tool may influence its perceived value as tools to support learning (S. Bennett, Bishop,
Dalgarno, Kennedy, & Waycott, 2012).



The studies focused on the use of e-books (3) in higher education, identified that students
perceived ease of use, satisfaction and usefulness were factors that contribute to its use,
identifying its access at any time and from anywhere as the main advantage for using e-books
(Maduku, 2015; Sieche, Krey, & Bastiaens, 2013; Tri-Agif, Noorhidawati, & Ghalebandi, 2016).

Regarding the use of e-portfolios (3) by higher education students, two of the studies focused on
its use in relationship to the career, looking to support career development learning in the case of
postgraduates (Yang, Coleman, Das, & Hawkins, 2015), and support learning process that prompt
students’ adoption of future-oriented thinking in relation to future lives and careers (D. Bennett,
Rowley, Dunbar-Hall, Hitchcock, & Blom, 2016).

Other tools, such as Wiki (1), were identified as being used for individual writing tasks and leading
to improved outcomes in writing (Allen, 2012). QRcodes (1) were used to support field-based
learning, benefiting students access to online resources outside of class although dependent on
stable wifi connection (Chapple, Weir, & Martin, 2017).

The number of studies focused on the use of publishing and sharing technologies, regarding its use
by undergraduate students (23), are higher in comparison to the use of the same tools by post-
graduates (5) and non-traditional students (1). The areas of study in which these technologies
were used were 18 in total, featuring: Music, Social Sciences, Cancer study, Biology, Nursing,
Engineering, Geography, Math, Language and other.

d. Social Networks

Within the social networking technologies (26 papers), Facebook was the most studied in relation
to its use to support students learning (12), namely its features such as Facebook groups and
Facebook pages. This social network facilitates communication and interaction between students
and advisors (Amador & Amador, 2014) and between peers (Cheng, Chan, Kong, & Leung, 2016;
Dickie & Meier, 2015; Magogwe, Ntereke, & Phetlhe, 2015; Sayimer, Yiksel, & Demir, 2015). This
tool also supported students-centered learning and engaged students in and beyond classroom,
with learning materials and development of group assignments (Cheng et al., 2016; Deepak,
Wisner, & Benton, 2016; Magogwe et al., 2015).

The use of other social media technology such as Twitter (4), was also studied as a support for
class interactions between teachers and students (Aslam, 2017; Solmaz, 2016), providing spaces
to establish and maintain a participatory community of inquiry (Solmaz, 2016), and to share and
discuss course materials and reflections (Chawinga, 2017).

The use of social media proved to encourage informal learning both in and out of classes (Migin &
Falahat, 2016), and that its use is perceived by students as a positive contributor to academic
learning experiences (Sheriff, 2012; Sobaih & Moustafa, 2016). Nevertheless, studies revealed
that it is important for students to have positive experiences of collaborative learning using social
media, in order to become more likely that its’ use will contribute to the improvement of students
learning performance and social media capabilities (Jang, 2015; Marstio & Kiveld, 2014). Josefsson
(2016) described that students have different perceptions of the distinct use of social media,
dividing it between educational, private and career-building. The distinct uses of social media also
emerged in Wycotts (2017) study, revealing that although students experienced benefits of its use
for educational purposes, such as when sharing course related work and being part of a learning
community, they also showed negative engagements revealing feelings of conflict about the
private and public use. Additionally, students showed difficulty in the process of transferring social
media skills gained in a private use of these tools, to an educational and professional use that
required them to build distinct identities, showing also resistance in learning how to participate in
social media with distinct identities (Novakovich, Miah, & Shaw, 2017).

In the papers analysed, social media tools are most used to support learning of undergraduates



(18), followed by postgraduate (4) and international students (1). There were 11 areas of study in
which these technologies were used, involving Turism, Social work, Engineering, Business, Politics,
International relations, Management Information Systems and other.

e. Assessment and feedback

Concerning assessment and feedback technologies (22), the tools used are diverse, compiling a
set of nine tools listed in the papers analysed. Response technologies (5) were the most used and
with different approaches, as example, clickers and a quiz maker tool (Riddle) were used by
students in class, requiring them to interact with class content and obtaining an immediate
feedback to the interaction. These technologies can also be used to enable anonymity in peer
assessment in combination with written and oral feedback in face-to-face settings (Raes,
Vanderhoven, & Schellens, 2015). Results showed that using such tools contributed to enhance
students active learning, increasing their participation and engagement in class (Hedén &
Ahlstrom, 2016; Singh & Wassermann, 2016; Terrion & Aceti, 2012). When anonymity in peer
assessment was enabled, student’s manifest positive attitudes and feelings of comfort towards
feedback (Raes, Vanderhoven, & Schellens, 2015). Students also valued e-assessment
opportunities due to its timelier feedback (Singh & Wassermann, 2016).

Feedback was also shown to be provided through video (4) and audio (4) synchronous and
asynchronous software, providing lecture summaries to students and supporting one-to-one
communication between students and teachers as well as with the whole class work (Issa, Issa, &
Chang, 2012; Jones, Georghiades, & Gunson, 2012; Mathisen, 2012). The advantages of
asynchronous communication and feedback to students’ work was evident in all the studies,
stating to increase students’ interest and motivation, encouraging them to engage with teacher’s
feedback as well as improving the quality of engagement in learning (Crook et al., 2012; Issa et
al., 2012; Jones et al., 2012; Mathisen, 2012). Students perceive audio feedback to be better than
video or written feedback, arguing it is returned more promptly (Crook et al., 2012; Parkes &
Fletcher, 2017). The use of electronic marking tools can also result in more timely feedback for
students, without impacting on quality of the assessment (Sopina & McNeill, 2015).

Overall, students are shown to have high positive perceptions of online assessment (Attia, 2014;
Lee, 2015), and the higher satisfaction felt may promote students more active participation in
learning (Blanc, Benlloch-Dualde, & Benet, 2015), and learning effectiveness (Lu & Jeng, 2012).
The structure of a formative feedback also impacts the way students perceive it, adding to the
timely return, a supportive and encouraging feedback, guiding students on how they may improve
work (Hennessy, 2014).

The papers analysed focused mostly on the use of these feedback and assessment technologies by
undergraduates (12), followed by a lower number of studies with postgraduates (5) and
international students (1). In seven papers were identified the specific areas of study within which
these technologies were integrated: Business, Chemistry, Computer Science, Computer
Information Systems, Language, Human Geography and Nursing.

f. 3D virtual worlds

3D virtual world technologies (20 papers) in a set of six types of technologies, are being used by
higher education students in learning.

In the case of remote virtual labs (2) were identified to types of use supporting students learning
allowing a remote access (Kara, Cagiltay, & Dalveren, 2014), or supporting face-to-face learning
allowing students to access the virtual lab in class (Marques et al., 2014). Both remote of face-to-
face access to the remote virtual labs showed a positive effect on students’ engagement levels in
learning with significant improvement in the learning process, adding feelings of satisfaction



towards the course where this technology is integrated (Kara et al., 2014; Marques et al., 2014).

On the other hand, there are simulator technologies, such as Virtual and augmented reality
environments and others, that support students acquisition of essential skills by interacting and
living simulated field experiences or real-life settings, simultaneously learning by doing and
assessing their progress through feedback from the system (Balakrishnan & Woods, 2013; Dubovi
et al., 2017; Carbonell Carrera & Bermejo Asensio, 2017; Ferrer-Torregrosa et al., 2016; Kingston
et al., 2012). Example of simulation activities relate to health training in treating patients, having
the student interact in the environment in the form of an avatar for example (Lambert & Watkins,
2013), and related to other professional practices (Mathews, Andrews, & Luck, 2012; Srifa, 2016).

These virtual and simulation learning experiences complement face-to-face teaching, emerging
within blended learning contexts specifically when adopting flipped classroom methods (Ferrer-
Torregrosa et al., 2016), and mobile earning are chosen by teachers (Kingston et al., 2012).

Games as a technology used by higher education students for learning (2 papers) emerged as
associated to either a more playful approach to learning, or a competitive approach. Activities such
as language learning through games showed positive impacts on students’ development of
communication and language skills, as well as on motivation and cooperation between students
and between teachers and students (Baranova & Ladner, 2016). Activities focused on skills
reinforcement used drill-quiz type games (Gonzalez-Tablas, De Fuentes, Hernandez-Ardieta, &
Ramos, 2013). These learning experiences through games were well received by students who
consider games as a motivating learning practice, benefiting from the different degrees of player
and non-player goals incorporated in the games (Araujo, Spritzer, & de Souza, 2012; Baranova &
Ladner, 2016).

These tools were studied in their use to support students at an undergraduate (9) and post-
graduate (4) level. The areas of study in which these technologies were used were 13 in total,
featuring: Engineering, Geography, Mathematics, Anatomy, Language, Topography,
Pharmacology, Information Systems, Digital Communication, Mental health, Electronics,
Technology and Marketing.

g. Collaborative

Studies on the use of collaborative technologies (18) covered tools such as wikis and shared
documents, and as expected most used to support collaborative learning.

Wikis (9) were the most used of these tools namely supporting students blended learning
experience (Menkhoff & Bengtsson, 2012).and development of writing skills (Stafford, 2014),
building collaborative knowledge (Buraphadeja & Kumar, 2012), and collaborative abilities that
may be required in future professional settings (Zitzelsberger, Campbell, Service, & Sanchez,
2015). Overall, students felt motivation using wikis to support learning, although studies identified
as barriers to its effective use the lack of dominance of the tool and the lack of understanding the
value of the tool for collaborative learning (Costa, Alvelos, & Teixeira, 2013).

In concern to the use of shared documents (4), such as Google Drive documents and Etherpad,
also used to promote collaborative work between students, sharing, editing, writing, they were
also used to comment each other’s work, supporting new approaches to communication where
students were required to learn rules for commenting and editing each other's work (Brodahl,
2014; Erturk, 2016).

Students perceive collaborative tools such as wikis, shared documents or blogs, to be useful,
affecting their levels of motivation and cognitive learning (Fessakis, Dimitracopoulou, &
Palaiodimos, 2013; Garcia-Vera & Chiner, 2017; Waldeck & Dougherty, 2012).

These tools were most studied in the support of undergraduate (10) and postgraduate (4)
students learning. The areas of study that integrate these technologies were a total of six,



featuring: teacher education, Entrepreneurship, Engineering, Hypermedia supported Education,
Language and Nursing.

h. Interpersonal Communication

Interpersonal Communication technologies were studied in 13 papers, and covered both
synchronous and asynchronous tools. Videoconferencing tools (3) and online forums (3) were used
by students to communicate and collaborate with other students (Arias-Masa, Alonso-Diaz, Cubo-
Delgado, Gutiérrez-Esteban, & Yuste-Tosina, 2014; Blau & Shamir-Inbal, 2017), to communicate
with teachers in moments outside the class (Borup, West, & Graham, 2012; Alzahrani, 2017;
Cook-Sather, 2017) in a continuous dialogue and interaction, stimulating students participation in
class (Arias-Masa et al., 2014; Blau & Shamir-Inbal, 2017). This continuous dialogue was
perceived by students as useful. Online forums were used to encourage the embrace of a
partnership approach to teaching and learning, an amplification of student’s voice, in promotion of
active learning and development of reflective learning practices (Alzahrani, 2017; Bharuthram &
Kies, 2013; Cook-Sather, 2017).

Other tools, such as MSN Messenger and WhatsApp (So, 2016) or Twitter (P. Virtanen,
Myllarniemi, & Wallander, 2013), were used with the aim to facilitate interactions and
communication in class moments.

These technologies were most used to support learning of undergraduates (6) and postgraduates
(3). The areas of study that explored the use of these types of technologies were: Teacher
education and training, Social work and Language.

i. Mobile

The use of mobile technologies by students was covered in 11 papers, none of which referred to
specific sets of tools. Its use integrated mobile learning settings (Aldhafeeri & Male, 2016; Yi, You,
& Bae, 2016) combining both face-to-face and at a distance learning (Jabbour, 2014; Klimova &
Poulova, 2016). Students perceive its use has a positive effect in their learning process in class
and when using them outside to complement class activities and strengthen academic tasks, in
example, to search using the online library (Jabbour, 2014; Klimova & Poulova, 2016; Sanchez-
Lugo & Dominguez-Flores, 2013; Viberg & Gronlund, 2013). However, students are aware that an
effective use may impact their performance depending on their domain of information literacy
(Carmen-Ricoy & Da Silva-Couto, 2016), and the technology fit tasks (Yi et al., 2016).

These technologies were most used by undergraduate (4) and post graduate (1) students. The
information about the areas of study that explored the use of mobile technologies were two:
language and social education.

IV. Conclusion

This literature review emphasizes and supports previous research stressing that digital
technologies are transversely and widely used by students in higher education, to support of their
academic learning processes. This use happens within class settings, with teachers frequently
adopting a combination of face-to-face and at distance teaching and learning methods. However,
this review evidences a set of technologies with a stronger research focus, reflecting greater
number of papers published over the five-year span between 2012 and 2017, protraying a pattern
of three technology types, mixing institutionaly offered technologies and other: LMS, ICTs, and
Publish and share technologies.



The use of LMS technologies integrate institutionaly supported platforms (e.g. Moodle and
Blackboard) and commercial oplatforms (e.g. Google Education). The institutional platforms were
most used by students, reflecting a high investment of institutions in these learning management
platforms, mainly used promote students access to course materials and online activities proposed
by the teacher. Yet, although collaborative were not reported, it was recognized the potential of
these platforms to support collaborative activities.

The use of ICTs, here understood as all internet-based technologies, showed that when used to
support academic learning were related to pedagogical approaches centered to support
collaborative, cooperative and autonomous learning. When so, it positively affected students’
academic performance and learning outcomes, and promoted the development of digital skills.
However, these appraches with stronger emphasis on online participation, communication and
collaboration revealed students difficulties in adopting the new roles required, the same that
usually are not required of them in academic contexts. The same difficulty emerged when
students were required to use of social media tolos within students-centered learning, showing
feelings of conflict towards willingness to learn how build distinct social media identities for private
purposes versus educational and career-building purposes.

As shown in this review, the number of papers focusing on collaborative approaches is reduced
when compared to more transmissive ways of teaching and learning. This is reinforced by the
evidence that the use of collaborative technologies is one of the three types of technology less
used by students in this review, and therefore less proposed by teachers to integrate the teaching
and learning proceses. While technologies that support publishing content, supporting and
widening access to course materials are on the upper three types of technologies most used to
support students learning.

Despite the different technologies and uses, they are mostly adopted in settings that combine
face-to-face and at a distance learning, frequently in relation to flipped classroom methods,
creating flexible learning spaces and of access to the learning spaces. Studies frequently referred
to benefits in promoting students’ active engagement and participation in the learning process,
inside and outside the classroom walls and timeframe. Overall, the use of all the categories of
digital technologies reported more frequently to have a positive impact in students learning
process and outcomes.

Mapping the digital technologies used over the last five years allows us to look forward and further
reflect about about the need for educators, and in our view also researchers within which we
include ourselves, to go beyond the question of what is being used, into the question of ‘what
matters’ as Selwyn (2016) has also presented, therefore looking to contribute to the further
research and discussion concerning the use of digital technologies in learning in higher education.
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