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Abstract
The present study has been carried out under the umbrella of a wider Spanish 
research project “Augmented Reality to enhance the development, design, pro-
duction and evaluation of AR aided HE training programmes” (EdU-5746-P–
Proyecto RAfodIUn). This immersive educational experience was conducted 
through a seminar about emergent technologies, the aims of which were 1) 
Raise awareness of new AR applications in educational settings, as well as their 
pedagogical potential applications, 2) generate proactive attitudes of students 
towards AR, and 3) develop students’ competencies around the pedagogical ap-
plications of AR. The results show that, among a set of AR applications, Quiver 
and Zookazam were the most attractive and motivational for educational pur-
poses, while other applications such as Anatomy 4D were not so suited for this 
purpose, despite being a highly powerful application in the field of healthcare. 
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3.1. Augmented Reality: new technologies that 
generate proactive learning scenarios
The present digital era is moving towards new ways of interacting 
with reality through “new” interactive and emerging technolo-
gies, bringing people closer to a culture of collaborative knowl-
edge (Cope and Kalantzis, 2010), whose trend tend towards pri-
vacy, connected content, globality as a process, the use of mobile 
phones, a digital identity and b-learning, among others.

Nowadays, emerging technologies such as Augmented Reality 
(AR) are increasing their popularity in training scenarios (Kipper 
& Rampolla, 2012, Moreno-Martínez and Leiva-Olivencia, 2017). 
In this sense, the “Augmented Reality” is a technology that allows 
the combination of digital information and physical information 
in real time, through different technological supports, such as tab-
lets or smartphones, and that allows creating a new reality (Cabe-
ro y Barroso, 2016, Cabero et al. 2016, Fombona y Vázquez-Cano, 
2017, Cabero y Barroso, 2018).

Its meaning for educational training is established, on the one 
hand, by its own specific features, such as: being a mixed reality, 
the chance to combine, in real time, different layers of informa-
tion and in different formats (texts, url, videos, …), it is an inter-
active technology, it is easy to use, and through its use we make 
richer or change the information of reality by adding additional 
information (Cabero and García, 2016). And on the other hand, 
because the devices that are often used for observation, such as 
smartphones, are technologies easily available to university stu-
dents (Cabero y Barroso, 2018).

From a technological point of view, combining the proposals 
of different authors, Cabero and Barroso (2016) point out the dif-
ferent resources and technological devices that are needed for the 
production and observation of objects in AR, in particular the au-
thors point out the following: 

1. An element that captures the image of reality that users are 
seeing (computer screen, a telephone, or a video game console); 

2. A device where to project the mixture of the real images with the 
synthesized images (the three mentioned above can be used); 

3. A processing element or several that work together whose func-
tion is to interpret the real world information that the user re-
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ceives, generate the virtual information that each specific servi-
ce needs and mix it in an appropriate way (computers, mobiles 
or videoconsoles); 

4. A specific type of software to produce the program; 
5. An augmented reality activator or markers that can be QR co-

des, physical objects, GPS ...; and
6. A content server where the virtual information that we want to 

incorporate into reality is located. 

Finally, despite the great possibilities offered by this technolo-
gy, as Fernández-Robles (2018) points out, we have some challeng-
es to incorporate it into the teaching-learning process and, among 
them, we can find the following: the lack of teacher training, the 
lack of resources and objects of learning of AR, not enough cen-
tres that support professors in the production of learning objects 
of AR, and a lack of experiences with AR that could be used as 
support (Billinghurst y Düenser, 2012; Cabero y García, 2016). 
In addition, the AR needs contextualized studies in educational 
processes that allow research into its advantages and limitations; 
a technology whose functionality and practicality has been high-
lighted by different researchers (Prendes, 2015; Garay et al., 2017).

3.2. Scenario of the study

The immersive innovative experience is developed through a Sem-
inar on Emerging Technologies carried out in the months of Jan-
uary and February in the academic year 2017-18 in the subject: 
“Information and Communication Technologies in Social Educa-
tion”, linked to the first year of the Degree in Social Education of 
the Faculty of Social Sciences of the Pablo de Olavide University, 
of Seville (Spain) with a load of 7.3 ECTS Credits (European Cred-
it Transfer System). With regard studies program, the subject of 
“Information and Communication Technologies in Social Educa-
tion” belongs to the area of Didactics and Educative Organization 
and is organized around several thematic blocks; in our case, cor-
responds to the fourth content core called: “Social / cross-cutting 
themes”, in particular it belongs to the unit 9: “Augmented Reality 
in social training scenarios”. The conceptual scheme of the subject 
can be found at the following link: <http://bit.ly/2xwjh4x>.

http://bit.ly/2xwjh4x
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The immersive didactic experience was made through a Semi-
nar of Emerging Technologies whose objective was the following 
educational intentions: 1) Knowing the new applications of AR in 
educational settings and their pedagogical possibilities in educa-
tional contexts. 2) Generating in the students, proactive attitudes 
towards the augmented technologies and 3) Develop in the stu-
dent’s competences of didactic use on AR applications presented 
in the training seminar. 

The Seminar on Emerging Technologies was developed in three 
sessions of two hours where the students of both degrees (Double 
Degree in Social Work and Social Education) learned the concept 
of the AR, the levels of this technology, the possibilities and lim-
itations of the AR in formative scenarios and the practical use of 
different applications of AR oriented to the socio-educational con-
text, such as: Quiver, Zookazam, Chromville y Anatomy 4D. To 
do this, different tablets, paper printed markers (provided by the 
professor) and mobile phones of the students who downloaded 
the applications for the use of the AR were used. In Figure 1, stu-
dents are shown using markers from the Zookazam app.

 
 

Figure 1. Students of the Pablo de Olavide University 2017-18 (Seville, Spain)

The training event aimed to achieve the following didactic 
intentions:
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�� To know on the part of the students, educational apps of AR to 
use them in formative socio-educational scenarios. 
�� Encourage students to develop cognitive and metacognitive 
skills in the collaborative construction of object designs imple-
mented with emerging technologies.
�� Develop in the students, competences of didactic use of the AR 
apps used in the classroom. 

In addition, in the edublog of the subject (Figure 2), a tab was 
designed called: “Augmented and Virtual Reality”, which offered 
educational materials on this subject and presented a collection 
of other educational apps, tutorials and news of interest (<http://
cort.as/x-F4>). 

 
Figure 2. Edublog of the subject: “ICT and Social Education”

At the end of the training seminar each student was asked to 
complete a questionnaire prepared ad hoc entitled: “Didactic use 
of the AR”, in order to investigate which application used in the AR 
training seminar was the most motivating, analyze the preferred 
areas of social intervention for using these immersive technologies 
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and expose the advantages and limitations of AR in the education-
al context. Its link is: <https://goo.gl/forms/STik3sI9KdPzZi773>.

Ultimately, each student had to develop a personal edublog 
for the subject on the evidence of the activities carried out, 
where one of the tabs should be named Augmented Reality and 
there they should answer these three questions: 1) What is Aug-
mented Reality (AR)? Advantages and Disadvantages of the AR 
in the training scenarios. 2) Make a brief comment (max 300 
words) about the preferred areas of social intervention (Chil-
dren, adults, elderly, community care ...) where this emerging 
technology (AR) can be applied and 3) What application of Aug-
mented Reality seen in the Seminar on Emerging Technologies 
(Zookazam, Anatomy 4D, Quiver and Chromville) did you like 
more? In Figure 3, two examples of the edublogs that belong to 
the students of the Degree in Social Education of the academic 
year 2017-18 are displayed.

 

Figure 3. Edublog of a student of the Degree in Social Education. Academic 
year 2017/18. URL: <https://miblogdeticbeatrizrm.blogspot.com/p/realidad-au-
mentada.html>.

https://goo.gl/forms/STik3sI9KdPzZi773
https://miblogdeticbeatrizrm.blogspot.com/p/realidad-aumentada.html
https://miblogdeticbeatrizrm.blogspot.com/p/realidad-aumentada.html
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3.3. Methodological scenario

We approach an exploratory study whose main objective is to 
know the most motivating and useful educational apps of AR used 
in the Seminar of immersive technologies for the academic year 
2017-18 in the Degree in Social Education.

For this analytical study, the contributions made by the student 
group were checked by analyzing the words or sets of meanings as 
units of record. Subsequently, the guidelines established by differ-
ent authors were taken as a frame of reference (Bogdan & Biklen, 
1992; Miles & Huberman, 1994; Monje 2011). Specifically, in a 
first stage the data was reduced by categorizing and coding the in-
formation obtained. The categorization involved simplifying and 
selecting the information to make it more manageable. For this we 
follow the following steps:

�� Separation of units to identify significant segments of informa-
tion on the reflections formulated on the concept of Mediation.
�� Identification and classification of the units in order to group 
them conceptually in groups that shared the same topic with 
meaning.
�� Synthesis and grouping of the different information units.

During coding, each textual unit was related to its category 
through a mixed procedure (inductive-deductive) to proceed sub-
sequently to its frequency count and percentages count. 

Ultimately, all categorized information units were analyzed to 
facilitate the stage of inference and interpretation of results pre-
sented below.

The participating sample consisted of: 56 students of the first 
year of the Degree in Social Education (Subject: “ICT and Social 
Education”) of the academic year 2017-18.

The questionnaire “Didactic use of AR” was implemented 
(link: <https://goo.gl/forms/STik3sI9KdPzZi773>). The question-
naire design was based on the theoretical considerations made 
by Barroso and Gallego-Pérez (2017) and was checked by expert 
judgment in two rounds by means of a Delphi study. The main ob-
jective of the questionnaire was to obtain the opinion of the stu-
dents according to descriptive aspects, such as the preferred areas 
of intervention, its advantages and limitations and the perceptions 

https://goo.gl/forms/STik3sI9KdPzZi773
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about the different AR apps used in the aforementioned Seminar 
on Immersive Technologies. In our study we analyze the appreci-
ations and impressions of the 56 students related to the AR apps 
used in the university classrooms. For this we rely on clicker-based 
technologies (audience response systems), that is, tools that can be 
applied in the educational context as feed-back with the student, 
very useful for monitoring student learning (Caldwell, 2007) and 
there is evidence that clickers have positive effects on cognitive 
learning (Hunsu, Adesope & Bayly 2016).

3.4. Results of the immersive innovative experience

First, the response frequency of the 56 students on the most attrac-
tive and usable AR apps used in the subject’s practices is compiled 
in Figure 4: “ICT and Social Education” in the Social Education 
Degree in the academic year 2017-18. 
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Figure 4. Frequencies of responses from the students of the Degree in Social 
Education, regarding the most motivating AR apps (2017-18).

Next, Figure 5 shows the perceptions of the 56 students about 
the AR apps used in the Seminar on Emerging Technologies corre-
sponding to the Degree in Social Education in the academic year 
2017-18.

As can be seen in the percentage analysis, the students of the De-
gree in Social Education (2017-18) reported that the most motivat-
ing AR apps used in the Seminar on Emerging Technologies were: 
Quiver with one (44%), followed by the app Zookazam (23%), 
Chromville (14%) and the least interesting Anatomy 4D (19%).
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Figure 5. Percentage of the most significant AR apps of the Degree in Social 
Education for the 2017-18 academic year.

Finally, they showed that Quiver and Zookazam were the most 
attractive and motivating apps because they were very easy to use, 
usable, friendly and oriented to educational processes, while the 
other two were less usable and, in particular, Anatomy 4D was a 
very specialized and specific app for the field of health. But, all 
affirmed that these AR apps fostered cognitive abilities, spatial 
abilities and increased positive attitude and understanding in edu-
cational processes. In addition, they also reflected that these apps 
could offer friendly training scenarios for communication, the 
promotion of gamification in training scenarios and these could 
be very suitable and functional didactic resources for their profes-
sional future in social contexts.

3.5. Final reflexions

In the first place, it is found in agreement with other studies (Bress-
ler & Bodzin, 2013, Cozar et al., 2015, Cabero, Llorente, & Gutiér-
rez-Castillo, 2017) that this type of emerging technologies show 
that students have favorable attitudes towards them and their 
use favors the motivation towards learning. Besides, it also stim-
ulates a proactive teaching environment (Fombona et al., 2012) 
and favors a high level of student satisfaction (Han et al., 2015, 
Kim, Hwang, & Zo, 2016). Likewise, as stated in another research 
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(Cabero, Vázquez-Cano, & López-Meneses, 2018), the use of AR 
has been useful in the construction of emerging competences on 
the use of ICT, the ability to work in teams, the discovery of new 
immersive didactic resources useful in the scenarios of Social 
Education and Social Work, unknown by the majority of students, 
which can help the development of new training processes from a 
constructivist and researching perspective. In this sense, we want 
to emphasize that the didactic activities based on the AR can be 
especially useful in pre-university and higher education studies 
related to the Humanities and Social Sciences areas, because 
these activities allow access to contents that are often presented 
in a more unidirectional way through printed paper that does 
not increase motivation or require a greater effort of abstraction 
among students. With this resource, the contents are visualized in 
a more creative, dynamic and real way, achieving a more attractive, 
innovative and motivating didactic at any educational level.

The analysis of the didactic experience of the application of 
the AR with university students allows us to assert as a first con-
clusion that the use of objects based on augmented technology in 
Higher Education, arouses real interest among students. This has 
also been corroborated by different studies that show high levels 
of satisfaction when students use this technology and the signifi-
cant increase in levels of motivation when students are immersed 
in training actions with AR (Chin-Ming & Yen Nung, 2011; Neven, 
Hala, & Mohamed, 2011; Di Serio et al. 2013; Wojciechowski & 
Cellary, 2013; Cózar et al. 2015; Kim, Hwang & Zo, 2016;). In addi-
tion, the students have also commented at the Seminar on emerg-
ing technologies that its use is interesting and fun, in accordance 
with other studies (Teo & Noyes, 2011; Fernández-Robles, 2018)

Despite this increase in motivation among students, the appli-
cation of the AR must also overcome certain limitations such as 
the possible dehumanization of methodological processes and 
the need for a relative economic investment that may cause an 
increase in the digital divide in society and in education. 

Despite these limitations, it should be noted in line with Barro-
so, Cabero & Moreno-Fernández (2016), that their incorporation 
into teaching is easy, since almost all students have mobile devices 
and know how to download AR applications. On the other hand, 
as it is also extracted from the analysis of the results and confirm-
ing the study carried out by Barroso & Gallego-Pérez (2017), it is 
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interesting to see how, in their opinion, a technology like the AR 
can be used by themselves in their future professional develop-
ment. In addition, the immersive innovating experience has been 
useful in the construction of emerging competences on ICT use, 
ability to work in teams, the discovery of new immersive didactic 
resources useful in the scenarios of Social Education and Social 
Work which were unknown by most of the students, which can 
help the development of new training processes from a construc-
tivist perspective.

Likewise, as it was indicated in 2015 by Cabero, Ballesteros, 
& López-Meneses, we must state that in view of the current 
technological, social and communicative framework, Universities 
should adapt training processes (as the vast majority of them do) 
attending, among other aspects, to the current characteristics and 
needs of the students, allowing the easy incorporation of flexible 
and open scenarios for training and learning that help transform 
traditional communication models (characterized by the passivity 
of students) by others in which they can actively participate in the 
construction of knowledge and where they are aware of their own 
training process in the acquisition of skills and abilities. We speak, 
in short, about a new drawing for the university institution, the 
University 2.0 (Cabero & Marín, 2011).

Ultimately, in accordance with Fernández-Robles (2018), aug-
mented reality can be presented as a technology with real useful-
ness for university education, since it allows working with active 
and constructivist methodologies, it offers the possibility to visu-
alize the object from different perspectives, allows the easy acqui-
sition of difficult-to-access knowledge, enables the presentation of 
simulated scenarios, and enriches the printed material.
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