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Abstract

In the current context, we not only need to train
digitally competent students, but to develop civic
and citizenship skills. One methodology for this is
Service Learning (SL),. Mobile devices can enable
the design of SL activities that take advantage of
digital capabilities. However, experiences are still
scarce.

In the present research, a mobile application for
SL is presented, with which students and
teachers are in constant interaction, where
feedback is constant and learning is reciprocal. In
this article, and based on a DBR methodology, we
evaluated technological usability, pedagogical
usability and satisfaction. For this purpose, 3
teachers and 11 students of the Education
degrees, used and evaluated the application
using the usability test and conducting several
interviews.

According to the results obtained, the application
works correctly and meets the four levels of
usability. However, both students and teachers
detected elements for improvement, especially
in design. The application presented allows
further progress towards eSL, taking advantage
of the possibilities of hybrid technologies and
scenarios.
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Resumen

En el contexto actual no solo necesitamos
capacitar a estudiantes digitalmente
competentes, sino desarrollar habilidades civicas
y ciudadanas. Una metodologia para ello es el
Aprendizaje Servicio (ApS). Los dispositivos
modviles pueden permitir el disefio de actividades
ApS que aprovechen las potencialidades
digitales. Sin embargo, las experiencias son
todavia escasas.

En la presente investigacion se presenta una
aplicacion movil para ApS, con la cual los
alumnos y profesores estdn en constante
interaccion, y donde la retroalimentacion es
constante y el aprendizaje es reciproco. En este
articulo, y a partir de una metodologia de DBR,
evaluamos la usabilidad tecnoldgica, usabilidad
pedagdgica y satisfaccion. Para ello, 3
profesores y 11 estudiantes de los grados de
Educacion usaron y evaluaron la aplicacion
utilizando el test de usabilidad y realizando
varias entrevistas. Segun los resultados
obtenidos, la aplicacion funciona correctamente
y cumple los cuatro niveles de usabilidad.
Aunque tanto el alumnado como el profesorado
detecto elementos de mejora, sobre todo de
disefio. La aplicacion presentada permite sequir
avanzando hacia el ApS, aprovechando las
posibilidades de las tecnologias y los escenarios
hibridos.

Palabras clave: aplicacion mdvil; validacion;
usabilidad pedagdgica;, aprendizaje-servicio;
profesorado en formacion.
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1. INTRODUCTION

The creation of the European Higher Education Area (EHEA) led to a chance to change and
encourage improvement in Spanish universities, especially between the years 2005 and 2010
(Calvo-Bernardino & Mingorance-Arnaiz, 2009; Palma, 2019). Beyond facilitating the
compatibility and the movement between European universities, this process was a major
paradigm shift in the field of university education, towards more active teaching (Palomares,
2011), and the emphasis on the necessary competencies that students had to develop through
college (Salaburu et al., 2011; Villa & Poblete, 2011), to address the needs of society.

In the framework of these competencies, on the one hand, some authors emphasise the need
to develop civic competences and citizenship along with their university training (Garcia, et al.,
2010; Santos & Lorenzo, 2012; Tourifidan, 2007). According to the European Commission (2018),
this is the ability to act as responsible citizens and fully participate in social and civic life, taking
into account the social, economic, legal and political rights that this entails. On the basis of this
assumption, citizenship education becomes a priority need in training students in the higher
education context (Print, 2003). This growing interest in serving society, as well as the greater
commitment of improving student learning, has led to the introduction of service learning
(hereinafter SL) as an innovative methodology in colleges and universities (Soskin et al., 2010).

On the other hand, different administrations and institutions highlight the need to rethink new
strategies and methodologies to address the digital demand of today's society, including the
acquisition of digital competence (European Commission, 2018; Vuorikari et al., 2016). A digital
competence which involves the combination of knowledge, skills and attitudes that are
required to use digital technologies in an appropriate safe, critical, and responsible manner for
learning, work or participating in society (Ferrari, 2012; Nawaz & Kundi, 2010).

This all becomes especially relevant if we focus on the training of future teachers. Education
cannot be understood as the mere application of methodologies of a technical type, rather it
must be conceived from a humanistic and interpretative approach of knowledge, in which
learning comes from the construction of meaning. The role of the teachers cannot be limited
to the mere reproduction of closed models, in the development of their praxis they must be
able to create and design in order to adapt to students. In the same way, we comprehend that
teachers in anincreasingly digital world must understand that technology is a tool at the service
of their own educational ends, at the same time as a way of relating to the world, human
actions and a source of values (De Vries, 2016). From this perspective, digital competence is
understood from a holistic point of view that is in constant development (Esteve et al., 2018).

After analysing the demands required by SL in the field of training future teachers and taking
into account the current characteristics of university students, the main objective of this study
is to explore the possibilities of mobile technology in this type of formative processes. Following
the approaches of Plomp and Nieveen (2009) for educational research based on design, this
research describes the creation and review of the usability of a mobile application, in order to
improve the processes of SL, in the study of the teaching degrees in Early Childhood Education
and Primary Education.
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2. THEORETICAL FRAMEWORK

2.1. Service Learning (SL) in the digital society

SL is an active methodology that places the student as the central figure of the teaching-
learning process. The student comes in contact with a real social context in which there is an
unmet need and has to mobilise academic knowledge, resources and personal strategies to
improve this reality. As fruits of this intervention, a personal and social knowledge that goes
beyond the technical learning of content is achieved (Chiva-Bartoll & Gil-Gomez, 2018).

Zorrilla (2017) identifies a series of defining characteristics of SL. On the one hand, it is
described as an active and experiential methodology, located in a constructivist learning
framework, by handing the student the decision-making process that habitually resides with
the teacher and thus converting them into agents of their own learning. On the other hand, SL
may be understood as a methodology of globalisation that is comprised of many teaching-
learning strategies such as problem-based learning or cooperative learning. It has a marked
social character, since, in its application, it is expected to improve a previously detected
collective need, in combination with the active learning of curricular content.

The proper application of SL cannot be dissociated from the students” own curriculum (Zorrilla,
2017). It must be linked in its structure to the learning contents of a particular subject so as not
to undermine the very essence of its methodology. The curriculum, applied to a particular
context and need, allows students to not only learn practice but reflect on it, challenging
knowledge and previous beliefs and extracting their own pedagogical principles of teaching and
learning. In sum, the result of the reflection allows a more realistic view of the profession to be
obtained.

With all of the above, SL needs the creation of social networks that for one thing allow the
detection of needs and, nevertheless, put adequate logistics in place to underpin its
application. In this regard, the mobile phones and other devices available today are of great
use, both for their high social penetration as for their ubiquity and versatility. The need to rely
on technology is related to the vision of connectivist learning (Siemens, 2004), that appreciates
that such learning happens in diffuse environments whose changing elements allow the
individual to manage knowledge and establish connections to sets of specialised information
and that the field of education facilitates the design of new learning environments. Likewise,
Santos-Rego et al. (2020), defend the opportunity to combine SL with tools and pedagogical
programmes in higher education, giving rise to new hybrid SL models in which technology is
used to establish communication networks that strengthen the role of the student. The
introduction of technology in this case does not redefine the traditional conception of SL, but
establishes it as a differentiated modality in which technology mediates subject participation
and the advance of the project.

2.2. Mobile learning and its educational potential

More and more students and teachers use mobile devices in a variety of contexts to achieve a
wide variety of learning objectives (or mobile learning), since this technology allows access to
information at any time and from any location, or the creation of content, or the generation of
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knowledge networks, favouring the development of innovative educational practices (Camacho
& Esteve, 2018). In addition, mobile devices are becoming more affordable, prior learning is
not a requirement, maintenance is light, and they are easy to use in education (Myllari et al,,
2011).

As Mac Callum et al. (2014) point out, the level of digital competence or attitudes toward the
use of technology are among the key factors in the take up of mobile learning. This digital
competence, in the case of teachers and future teachers, not only involves the ability to
mobilise the knowledge, skills and attitudes to efficiently and effectively use information and
communications technology (ICT), but also to improve and transform classroom practice,
enriching one’s own professional development and identity, as well as the students™ (Hall, et
al., 2014; Krumsvik, 2009).

In keeping with Ramos et al. (2009), it can be said in the case of the current students that they
are intensive users, who, in addition to owning these types of devices, use them constantly.
This makes it easy for us to access the movement of knowledge in any place and at any moment,
since smartphones now offer resources comparable to those of a computer. As was described
in the report of Technological Prospective: Higher Education in Latin America 2012-2017,
mobile devices are an emerging technology that will have a significant impact on education
(Durall et al., 2012). In fact, mobile learning facilitates simple and immediate student access to
different resources and materials, the ability to participate in their creation, to comment on
them and to share them in real-time, generating knowledge networks and reflection (Chou et
al., 2012). According to Gikas and Grant (2013) or Ozdamli and Uzunboylu (2014), these mobile
devices can have a special impact on learning through active, communicative, interactive, and
collaborative teaching strategies. In a similar vein Ciampa (2014) argues that these devices can
lead to a sense of curiosity and challenge, as well as the creation of cooperative activities and
competitiveness, which tend to be very motivating to the student.

As evidenced by Camacho and Esteve (2018), the variety of activities carried out with mobile
devices is far-reaching, both at the content level, as well as in the methodologies and
applications used. There are currently multiple Apps for educational purposes, or for classroom
use, taking advantage of the search options, GPS location information, audio and video
recording, or communication with others. The mobile application we are going to evaluate was
presented in Santagueda-Villanueva et al. (2019).

2.3. The technological and educational usability of a mobile application

Usability, according to Keinonen (1998), is the set of characteristics associated with the product
design process; the product itself, the use of the product, the user experience with the product
or the expectations of users.

At the technological level, different agencies and standards appear that seek to ensure such
usability, as is the case of the International Organization for Standardization (ISO). According to
Seffah et al. (2006), we can highlight the following ISO standards or models of usability: (1) ISO
9241-11 (1998), which is the most widely used model for mobile usability also (Kunjachan,
2001), and identifies efficiency, effectiveness and satisfaction as key attributes; (2) I1ISO / IEC
9126-1 (2001), which defines usability as a quality attribute of software made up of the five
factors of understandability, learnability, operability, attractiveness, and usability compliance;
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(3)I1SO /IEC 9126-4 (2001), which defines the concept of quality in use; and (4) ISO / IEC 14598-
1 (1999), which allows the measure of quality in use from the perspective of the internal
attributes of software quality. Despite the different standards, according to Kunjachan (2001),
the central concept of usability always seems to be ISO 9241-11 and the characteristics of
usability of the rest depend on the interface type that is considered.

While the criteria for assessing the usability of technology have been extensively detailed and
analysed, the pedagogical aspects for the design or the use of resources or digital materials
have been studied much less frequently (Nokelainen, 2006).

At the educational level, usability has traditionally been limited to measure the time and effort
to complete a particular task, performance, or user satisfaction. However, in recent years,
adding criteria such as efficiency, reliability, or consistency, along with components of
pedagogical usability, like motivation, learner control, feedback, and learner activity are also
proposed (Nokelainen, 2006). When we are in educational environments, usability should be
understood differently. Pedagogical usability depends, therefore, on the set aims of the
learning situation on the part of the student body and faculty, which allows us to relate the
usability and pedagogical design (Eshed, 2014). In this same sense, Tahir and Arif (2014) point
out that traditional approaches to usability have changed. According to these authors, this is
defined by the characteristics of: (1) effectiveness, which implies the interactivity, navigation,
feedback and understanding of messages; (2) efficiency, which takes into account the time
required, the effort, the cognitive load or the educational value, (3) the operability, i.e., the
customisation of the interface, the readability of the text or the feeling of control; and (4) the
satisfaction, which includes engagement, design and graphic appeal. This model of usability as
proposed by Tahir and Arif (2014) is that which we will take as the reference in the present
investigation.

3. THE RESEARCH DESIGN

The present study is part of an Educational Design Research (EDR), a variant of the well-known
Design-Based Research (DBR) methodology applied to the world of education (Plomp &
Nieveen, 2009; Van den Akker et al., 2006). According to these authors, this methodology is
understood as a systematic process of analysis, design, development, and evaluation of an
educational intervention (in this case, a strategy for the implementation of SL using a mobile
app) as a solution to a complex educational problem. In addition to solving that problem, the
EDR methodology seeks to develop a series of design principles that can guide and can be
implemented in other similar contexts.

3.1. The research context

The research was carried out during the year 2019, in a medium-sized Spanish university (close
to 12,000 students and 1,400 teachers). More specifically, development took place in the Early
Childhood Education and Primary Education Teaching Degrees, linked to the subject of
Teaching of Bodily Expression.
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According to different authors, the subjects related to the Teaching of Bodily Expression are
considered suitable for applying SL, both for the high degree of procedural teaching that these
subjects work on and the amount of interactions that it makes possible, obtaining multiple
beneficial effects in both the social groups with which they work (Galvan & Parker, 2011;
Himelein et al., 2010; Marave-Vivas et al., 2019), as well as in the academic, personal and social
fields of the agents who apply it, in this case, of the future teachers (Carrington & Saggers,
2008; Chambers & Lavery, 2012; Conner, 2010; Miller & Gonzalez, 2010).

3.2. The educational intervention of SL through SL Mobile App

In the present investigation, the direct recipients of the SL service are different associations
and local institutions, whose common bond is their attention to collectives with functional
diversity. This means that the pupils of the Teaching Degrees in Elementary and Primary
Education, organised by groups, must travel to these places to run the project, within a
timetable that varies according to the entity.

After an initial visit, students must design the educational intervention they are to develop
during their SL. To do this, and as described below, they should make use of the SL mobile App,
the app developed for the present investigation (Figure 1).

Figure 1.

Evolution of the prototype version of SL mobile App (Source: own elaboration).

- s .
o ? = Avance

Q Necesidades detectada

Q —
LZ élu'\k(aw"”l
‘O (,_gnn;« E/‘V‘

L}

JL]

VA1 V.2

The main screen of the application displays the four basic options, according to the model
described in Santagueda-Villanueva et al. (2019): (1) needs detection, (2) task planning, (3) task
development or execution, and (4) final reflection. The application was developed by an
external company to our University (www.faytheconsulting.com). In Figure 2, we show some
screens, in the left the students mark the detection needs and the centre and the rights, the
students can programme the different tasks. Finally, in the Figure 3, in the left, the students
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show the execution which texts, photos, videos or audio, and the right the students make the
final reflection which the same tools.

Figure 2.

Different screens: left detection, centre and right task planning (Source: own elaboration).
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Figure 3.

Different screens: left execution and right finally reflection (Source: own elaboration).

15:49

=  Reflexién

Cualitativa:

repite Feflexion final

prueba

Maria Santagueda

Guardar Enviar
05/12/2019

07/12/2019 Adjuntos

cosas o Q o

Evidencias

@ 0 OO

Each student or group of students must have their own mobile device on them, with the SL
mobile App previously installed. After completing each step, the tutor receives a notification
and must validate the student made proposal, to be able to move on to the next step. This fact
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makes the flexibility to adapt to the students” times and spaces the key management factor. To
combine both elements is not easy, especially with the large number of university students who
simultaneously participate. For the faculty, correctly monitoring the entire methodological
process of participating groups when they are operating outside the classroom is a challenge.

4. PARTICIPANTS

The pilot group was composed of 125 Elementary and Primary Education Teaching Degrees
students. However, given that the prototype of SL mobile App (v.2) could only be installed on
Android mobile devices, the participation was reduced to 66 students (39% male and 61%
female), with an average age of 19 years. In addition, three subject tutors also participated, a
woman and two men.

4.1. Instruments and process of collecting the information

As suggested by Dede et al. (2004), quantitative and qualitative methods are used to analyse
this type of experiences, from a sample of key informants and potential users (Tessmer, 1993),
by means of a systematic procedure for collecting information as described below.

To analyse the educational usability of SLApp, the usability questionnaire proposed by Tahir
and Arif (2014) was used, consisting of 35 items evaluated using a Likert-type scale of 5
alternatives, 1 being "strongly disagree" and 5 "strongly agree". These items are grouped into
30 indicators, which are taken as a reference in the results section, and 4 dimensions:
effectiveness, efficiency, operability, and satisfaction.

Likewise, the quantitative results were complemented by the realisation of two group
interviews, one with 3 teachers and another with 11 students. Following Gonzalez et al. (2010),
the use of this technique is intended to learn the evaluation by these key informants about the
same dimensions of usability described above (effectiveness, efficiency, operability, and
satisfaction), as well as detect possible improvements for the application.

Participants completed the questionnaire after completing the SL tasks with the SLApp
application, at the end of the trial session for each application. The data analysis from the
usability questionnaire was carried out in accordance with the statistical procedure described
by Boone and Boone (2012). Interviews were conducted in subsequent sessions to the
questionnaires, and these were tape recorded, transcribed, and coded.

5. RESULTS

The following describes the quantitative and qualitative results, combining the scores of the
questionnaire with a narrative analysis of the interviews, based on the registered feedback
from teachers and students, in a contextualised and interpreted way (Gil-Flores, 1993).

As we see in Table 1, on a general level all the mean scores, except for item (S16), have values
greater than 2.5.
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Table 1

Descriptive results of the elements usability consists of on using the SL mobile App in SL intervention.

ELEMENTS OF USABILITY MEAN %

S1. Multimedia usage 3.02 60.45
S2. Appropriate feedback 3.19 63.73
S3. Screen orientation 3.59 71.78
S4. Navigation 3.54 70.72
S5. Main menu 2.83 56.59
S6. Pedagogic feedback 3.45 69.09
S7. Voice instructions 3.38 67.58
S8. Virtual keyboard 3.88 77.58
S9. Ease understanding output 3.59 71.82
S10. Loading application 2.76 55.15
S11. Response time 2.82 56.36
S12. Task effort 3.21 64.11
S13. Finding help 2.75 55.00
S14. Usefulness of help 3.49 69.73
S15. Tutorials 3.20 63.94
S16. Appropriate language 2.40 47.92
S17. Appropriate content 3.65 73.03
S18. Ease of learning 2.73 54.62
S19. Educational value 3.49 69.89
S20. Suitability for all users 3.09 61.86
S21. Learning activities 3.31 66.25
S22. Performance assessment 3.42 68.41
S23. Error messages 3.21 64.20
S24. Ease of readability 3.64 72.88
S25. Satisfaction with text 2.64 52.77
S$26. Engagement 3.55 71.08
S27. Screen layout 2.81 56.19
S28. Attractive screen design 3.09 61.74
S29. Interface colours 2.77 55.49
S30. Icons and buttons 3.59 71.82

The items with a higher score correspond, on the one hand, to technical aspects, such as the
availability of the virtual keyboard to enter the textual information in the different items (S8,
with an average of 3.88 out of 5 and 77.58%), screen orientation (S3, 3.59 and 71.78%) or the
icons and buttons (S30, 3.59 and 71.82%). Beyond the technological sphere, the
appropriateness of content in the application (S17, 3.65 and 73.03%) and the ease of readability
(S24, 3.64 and 72.88%) also stand out.

On the other hand, the items with the lowest scores are the interface colours (529), with 2.77
(55.49%), and the screen layout (S27), with 2.81 (56.19%), which refer to the visual style of the
graphic environment. The SL mobile App does not have music and uses blue and white tones,
making its environment too basic and simple. This fact was highlighted in the interview with
students, who stressed that this had not pleased or motivated them. However, the value with
the lowest score is the one that refers to the language used in the application (S16), with an
average score of 2.40 and a percentage of 47.92%, highlighting the difficulty in understanding
the instructions displayed on the screen in some cases.
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In Figure 4, we can observe the average group scores of the four dimensions.
Figure 4
Mean scores of the 4 usability dimensions.
1. Effectiveness 3,39
2. Efficiency 3,1
3. Operability 3,16
4. Satisfaction 3,16
0 1 2 3 4 5

At the technical level, it was also emphasised that the interface intended for teachers was more
useful seen from the computer than from mobile devices, and that made the teachers require
a computer to be able to give student feedback, missing out on the immediacy and the
instantaneous nature of the app. We can see this appreciation reflected in the descriptive
results in table 1, as for example in the element S6, pedagogical feedback, which has a score of
69.09%. On the other hand, students also pointed out that the group interview tool did not edit
the response several times. If, for example, an option had been selected by mistake, or the
answer had been simply rethought, reworking was not possible until the teacher reviewed the
activity and offered them the opportunity to redo it.

At the educational level, the interviewed teachers also pointed out that they had had difficulties
in assessing the activities of students, because the application did not correctly alert them to
submitted work and did not distinguish between the tasks that were pending correction. This
fact, according to the interviewees, caused the teaching staff to spend a lot of time reviewing
the tasks students handed in, and problems were even detected in the evaluation of some
activities arising from this confusion. Similarly, the students high-lighted the large number of
competencies this methodology worked on. This can certainly be interpreted positively, but it
also has an opposite reading as being overly complicated to manage the sheer volume of
information on the mobile device screen, as can be seen in the results of the questionnaire as
well (S25).

6. CONCLUSIONS

In today's society, marked especially using technologies, we not only need to train digitally
competent students but, in turn, develop civic and citizen-ship skills. A methodology that lets
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these develop is SL, especially in teacher training. However, the experiences of introducing
technology into this type of methodologies are still scarce.

This article has aimed to describe the technical and educational characteristics of a mobile
application for working on SL projects using the potential of mobile devices. To do this, it
presents the results of the development and evaluation of the usability of the SL mobile App,
in an educational intervention with SL, in Early Childhood Education and Primary Education
Teaching Degrees.

According to the results, in general the application worked correctly at both the technical and
educational levels in the 4 dimensions that make up usability: effectiveness, efficiency,
operability and satisfaction. However, some especially less valued elements were detected,
which should be reviewed in later versions, and which form part of the design principles for the
possible development of similar applications in other contexts.

On the one hand, at the technical level, current applications must have an attractive design and
interface for the user. Although, at the educational level, content is often prioritised over these
aspects, current students, being part of a digital generation, are accustomed to using
applications that display high-quality multimedia (Kennedy et al., 2007). One of the concerns
that the investigating team had at the beginning of the study was the possible existing digital
divide, that a student might not have a powerful enough mobile device. However, after the
implementation of the study, it was observed that the entire participating student body had
this technology, and that the limitation of the study was due to having only the Android version
of the application at that present time. Extending these capabilities to other mobile operating
systems will be one of the prospective lines of development for future studies.

On the other hand, at the educational level, the application served to perform cooperative and
motivating activities, especially because it allowed for group work, interacting with the tutors
from their own mobile phones, uploading videos and audios of the activities carried out by
students and recording the progress of their activity following the ideas of Ciampa (2014). In
this sense, the possibility of instantaneous, interactive communication, in line with the
suggestions made by Ozdamli and Uzumbaylu (2014), is one of the strengths of the project, as
evidenced by the results of the questionnaire and discussion groups. However, being extensive
activities of a certain complexity managed from a small screen, there are some existing aspects
that require consideration, such as the capacity to redo errors or edit the information of already
submitted activities or expand the possibilities of feedback and immediacy from the mobiles
themselves. The possibility of receiving notifications, of using desktop or mobile versions
indistinctly, and the possibility of an instant messaging chat will be some of the aspects that
will be analysed in future developments.

In summary, the mobile application presented here allows us to continue moving towards an
eSL (Dailey-Hebert et al., 2008), a modality in which the service and/or learning takes place
partially or totally online. It allows us to "be present" in different places at the same time,
overcoming space-time barriers, such as the time incompatibility of teachers to be in each
session, without losing immediacy and feedback. It also allows teachers to maintain a closer
and more fluid contact with the collaborating entities, something that is essential in SL. Having
an application designed ad-hoc from SL approaches, allows us to overcome the limitations of
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more conventional approaches and open new horizons towards hybrid modalities, very suitable
for participants that in other circumstances would have serious difficulties to participate.

As in all investigations, the present study also contains certain limitations. In addition to those
listed above, such as being available exclusively for Android versions, it should also be noted
that in this phase of the EDR study, the evaluation of the tool has been limited to the
technological and educational usability aspects, within a local scope. In subsequent studies,
what educational implications this type of intervention may have should also be examined, in
a more global scenario, in terms of SL, and the development of civic and digital competences.
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