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Abstract—In this paper we analyze the perception of teachers in training
about the inclusion of elements of the game in education and its potential con-
tribution to the learning of Social Sciences. First of all, the object of the study is
specified; then, an analysis is developed from a mixed methodology, using as a
tool a Likert scale questionnaire. Finally, we extract the results that allow us to
analyze students who, in the future, will be professors and inform about the val-
ue of this type of resources and didactic strategies for the improvement in the
teaching and learning processes of Social Sciences content. as well as the acqui-
sition of key competences and the perception of the technologies, by the partic-
ipating students, teachers in training, students of the Master's Degree in Teach-
ing. In addition, the study establishes the importance for the training of teachers
of the use of innovative methodological proposals, based on new technologies.
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1 Introduction

In the 21st century, teaching and learning models are immersed in a process of in-
novation and adaptation to new demands. Educating has stopped being the simple
transmission of curricular contents of each nation, community or social environment
to become a firm tool that trains students in key knowledge and skills. In this sense,
current teachers must be trained and know the digital resources emerged in recent
decades as well as their correct inclusion in the classroom [1, 2]. In the same way,
teacher training centers, universities and other educational institutions can not be left
out of such changes and must adjust to the novel demands of their students and socie-
ty.

Among the current teaching methodologies of the Social Sciences are the gamified
experiences and with Information and Communication Technologies (ICT). The in-
clusion of elements of the game in education is known as gamification. At a general
level, the implementation of this type of strategies in education [3] has shown, from
the analysis of different works, an increase in motivation [4], the development of
competences [5] as well as greater creativity in the students [6]. The enormous pro-
gression of this type of educational methodologies has given rise to multiple theoreti-
cal proposals [7, 8] and practical works [9, 10] in which the applicability of such re-
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sources is verified for teaching and learning (EA). It is necessary that the implementa-
tion of the gamification in the classroom is planned beforehand, taking into account
the need to carry out a follow-up and accompaniment of the students, systematizing
the educational process to achieve the intended objectives and to strengthen the signif-
icant learning [11].

It should be noted that the actions that include gamification in higher education,
worldwide, are scarce [10]. Although published literature indicates the need to en-
hance learning that promotes student motivation, autonomy and the achievement of
lifelong learning, efforts seem not to focus on the inclusion of new methodologies.
This can be seen in the 2015 OECD studies as well as various authors [12, 13]. How-
ever, there is a lack of studies that show the assessment of the adequacy of such inter-
ventions with this type of tools and classroom strategies for the acquisition of Social
Science content. Therefore, this study aims to provide, in general terms, how certain
innovative pedagogical methodologies are developed; determine the effect they have
on the teaching and learning processes; how they influence the learning process of
university students, the design and implementation of a gamified course in which
principles of connectivity and collaborative work are applied. A mixed type research
(quantitative and qualitative) has been carried out from a classroom intervention with
the purpose of contributing and offering a detailed analysis of the perception, acquisi-
tion and understanding of Social Science knowledge by the students of Master of
Teacher’s degree, from gamified proposals and with ICT in the classroom.

1.1  Conceptualization and didactics of gamification

We cannot forget the fact that the application of games for formal education has
been used since antiquity as evidenced by texts by ancient philosophers [14]. In 1910
it is recognized the use of some playful elements for education within the Boys Scout
movement as: the badges of recognition of achievements, the resolution of activities
and group cooperation among others [2]. In the 70s, Clark Abt introduced the concept
of serious games in his publication "Serious Games" which refers to the category of
games non-oriented exclusively at entertainment [6]. This British therapist proposed
using traditional games to improve learning in educational institutions and, thus,
combat existing school failure, arguing that the use of playful elements in training
contexts, and the consequent transformation of the classroom, offers the improvement
of motivation. Likewise, it is insisted that such strategies allow to link, through the
playful simulations, the teaching contents with the real world [15]. To defend these
arguments, Abt highlights the characteristics of the human being that tends to partici-
pate, very positively, in playful contexts and, in this way, it is suggested to take ad-
vantage of that potential to reuse it in educational contexts. Such considerations have
served as a starting point for some studies and proposals on the use of the game (and
video game) in educational environments [16-21].

In the 90s, and as a result of technological advances, new ways of using games in
learning appeared. Such is the case of "Math Blaster" and "The incredible Machine",
[22] with great acceptance among the younger audience and not exempt from criti-
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cism because of being "too difficult to link to the curriculum" [22, p.23), as it focused
on the practice repetitive mathematical skills such as addition and subtraction.

As already has been noted, the incorporation of elements of the game to the educa-
tion is called gamification. Although this term includes different definitions, in this
work is considered as the application of concepts and dynamics in a playful way in
order to stimulate and make more attractive the teaching-learning process, and in this
way students acquire specific curricular contents [5, 19, 23]. The intentionality is to
make knowledge more fun and motivating than it would be if presented through a
traditional class [4]. The gamification includes the implementation of game mechan-
ics that enhance:

e Student participation.

e The development of key skills such as technological literacy.

e A higher level of motivation towards the contents proposed [19, 24]. An improve-
ment in the analytical capacity, multitasking and the use of their creativity and im-
agination [6] among others.

1.2 Motivation and gamification

In relation to motivation, it should be noted that it is one of the most acclaimed po-
tentialities with respect to gamified methodology [25, 2]. Motivation can be defined
as a dynamic process, continuously changing increasing and decreasing [26]. Accord-
ing to [27], the motivation is verified through the commitment that a person shows
towards an activity and that determines the intensity of his effort and his persistence
in the resolution of this task. There are various theories about motivation such as
Maslow's Theory of the Pyramid or Herzberg's Theory of Hygienic Factors. In the
first, proposed by Abraham Maslow in 1943, the five levels in which human needs are
ordered, are defined?. The top of such a hierarchy is self-realization; the way to as-
cend in the scale is to adopt an active attitude and the key to progress lies in the moti-
vation of each individual [28]. On the other hand, the theory of the psychologist Fred-
erick Herzberg (1968) affirms that the level of performance before an activity varies
according to the level of satisfaction in people. Thus, it is insisted that the responses
of each individual to work are different when they feel good or bad. To provide moti-
vation, this theory proposes the enrichment of tasks consisting of the substitution of
simpler and elementary activities by more complex ones, which offer conditions of
challenge and personal satisfaction [29]. Both affect the importance of task enrich-
ment. To implement meaningful gamified experiences, it is necessary to pay attention
to the considerations of cognitivism in relation to the types of motivation. Two types
are differentiated [30]: on the one hand the intrinsic motivation, which arises from the
individual and moves him to carry out an activity because he likes it, attracts him and
without having any external incentive. Valderrama [31] indicates that the didactic
proposals through the game allow to activate such motivation for the simple pleasure
of playing, discarding the compulsory character that the activities in educational con-
texts show. On the other hand, extrinsic motivation arises when what the individual
wants is what he receives in exchange for the activity carried out. This type of motiva-
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tion is the one that has traditionally been used in schools through rating of notes and
grades given to students [26; 21].

In addition to the considerations of cognitivism, a gamified system must take into
account the principles of constructivism. In this sense, other of the educational possi-
bilities offered by gamification is the progressive construction of learning by students
when interacting with novel, rich and diverse environments [32]. To such progress
joins the development of commitment and autonomy [33] by overcoming challenges
[34] and the acquisition of skills and superior skills, of thinking and coordination [35].

In the same way, educational gamification is associated with its value in so-called
immersive training experiences [20] considered as those training actions that have the
purpose of deepening and acquiring a wider knowledge about the contents that are
being worked on, through the fun caused by the game. Thus, gamification enhances
learning by achieving a better educational performance of the educational contexts in
which it is implemented [36], with greater dedication on the part of students [37]. In
addition, this methodology enriches project-based learning since it actively involves
students, promotes cooperative learning [38] and teamwork.

In conclusion, the purpose of the gamified playful didactic is none other than "to
incite action, promote learning and solve problems" [19, p. 9]. Through such method-
ologies, "it is intended to influence the psychological and social behavior of the play-
er" [39, p. 2]. Also, the implementation of certain elements of the games such as lev-
els, points, badges and similar increase the time of the participants in the activity and
their willingness to continue with it. In this sense, a curricular design based on the
principles of gamification promotes the interest of students, preventing disinterest in
the learning process [40].

1.3  Elements of Gamified educational strategies

The implementation of gamified strategies in the classroom requires, as it has al-
ready been pointed out, a systematization of the process so that said methodology
achieves the intended objectives. In order to be able to use such playful strategies and
achieve the expected learning, a series of elements are needed such as:

o Define the educational objectives that are to be achieved in the classroom in such a
way that a coherent and effective gamified intervention can be designed.

e Indicate, in a concrete manner, what kind of behaviors and attitudes you want to
develop with the classroom intervention as well as the skills to be achieved.

o Identify the characteristics of the group in which the strategy is implemented in
such a way that the activities are as close as possible to their interests, capacities,
key competences, etc.

e Delimit the rhythms and types of exercises, defining the gamification system such
as: the order of the game, the rules to be followed, the rhythm of student participa-
tion, detailing the mechanics of the game as well as the levels of challenge, badges,
etc.

o Indicate what kind of entertainment and fun dynamics make up the gamified pro-
posal.
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e Know and point out the tools and resources necessary to carry out the development
of the strategy in the classroom [41].

In this context, this study aims, on the one hand, to evaluate the advantages and
limitations of game techniques and gamification processes as methodological strate-
gies in teacher training. On the other hand, it particularly seeks to analyze the percep-
tions of the students of Master of Teacher’s degree on the active methodologies based
on the game, and their potential as a tool for the achievement of curricular contents of
Social Sciences.

2 Methodological Design

2.1  Participant sample

The target population of the study has been selected in a non-probabilistic, directed
and intentional manner [42, 43], consists of 118 participants, teachers in training, of
the Master's Degree in Secondary Education Teaching.

Table 1. Crossed table of descriptive values. Age and sex range

Sex
Age range Secondary Master Woman Man
22 years 62 42 20
Between 23 and 26 years old 40 25 15
Between 27 and 30 years 12 5 7
More than 30 years 4 0 4
TOTAL 118 72 46

The sample is considered significant with respect to the total of the existing popu-
lation [44] and consists of 72 women (61%) and 46 men (39%). The age range is
between 22 and over 30 years (Table 1), with an average age of 22.5 years (SD =
3.75, range 22 to 33 years).

2.2 Procedure

This research collects descriptive information, based on a quantitative model of
work [45], and the implementation of an online questionnaire in learning contexts of
the Faculty of Education of the University of Alicante (Spain). This is a non-
experimental research design of an exploratory type, based on the use of the question-
naire as an information collection tool [46, 47]. The research has been carried out
during two academic years. The procedure has been, first of all, an exhaustive theoret-
ical review on the teaching competences of the teachers in training; in a concrete way,
attention has been paid to the digital teaching competence. Secondly, the design of the
study instrument consisting of a Likert scale questionnaire was carried out (Table 2).
In third place, it was validated by expert teachers from the Spanish universities of
Burgos, Illes Balears and Murcia as well as researchers from the Faculty of Education
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of the University of Alicante. Fourth, the questionnaire was distributed through the
free Google Form application, validated among the participating sample, with a pre-
vious supply of information on the use of the results and the confidentiality of their
responses. Finally, the data obtained were analyzed and proposals were elaborated for
the work of gramified strategies with ICT to improve and enrich the teacher training
from the area of knowledge of Social Sciences Didactics.

2.3 Instrument

The measurement of the variables studied was carried out using the questionnaire
proposed from a study of the same type implemented successfully and reused in sub-
sequent studies [48], adapted to the research objectives and validated by experts from
public universities already indicated. It is an instrument composed of 14 items (Table
2) organized into three blocks of content: the first, related to the sociodemographic
characteristics of the sample (items 1-2); the second, related to the knowledge about
the digital competence of the sample and about the new learning strategies (items 3-
8); and the third, referred to the students' perception of the didactic possibilities of-
fered by the gamified proposals and with ICT in the teaching and learning of the So-
cial Sciences (items 9-14). The totality of the items respond to a Likert scale of 5
points that range from the value 1 strongly disagree to the value 5 totally agree.

Table 2. Questionnaire, instrument of the research

Item Descriptor of the statement analyzed
1 |Sex
2 |Age
3 |l know what digital competence is.
4 [l know the concept of gamification.
5 I know different learning strategies with ICTs such as: MOOCs, gamification, Facebook and how to
use them.
6 |l believe that my digital competence is adequate for my future teaching job.
7 |ICT resources will be used for the teaching and learning of Social Sciences.
3 My digital competence allows me to incorporate new teaching strategies in the classroom of Social

Sciences such as gamification.

9 |l believe that gamification and ICTs help me in my training as a future or future teacher.

10 |Gamification is a useful strategy for the teaching and learning of Social Sciences.

11 [I believe that ICT help teachers as resources for the teaching and learning of Social Sciences.

12 [ICT and gamification can be important resources for the training of Social Sciences teachers.

The gamified didactic proposals allow a correct acquisition of knowledge in Social Sciences and an
adequate formation as future or future teacher.

The inclusion of ICT in the teaching-learning of Social Sciences allows the realization of didactic
proposals that help to achieve content, procedures, attitudes and key competences.

2.4  Method of analyzing the results

To corroborate the internal consistency and reliability of the questionnaire, psy-
chometric tests have been carried out with the intention of knowing the reliability of
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the scale of measurement, concretely a reliability of a = .962 has been found in the
Cronbach's Alpha test, confirming a high internal and adequate consistency of the
instrument for the proposed study [49, 50].

Likewise, to determine the validity of the internal structure of the instrument, a fac-
torial analysis of the main components was carried out, in order to identify the latent
factors that underlie the manifest variables, as well as the patterns of relations be-
tween latent and manifest variables. To do this, the KMO and Bartlett test has been
used (Table 3). From the data obtained it can be concluded that the exploratory factor
analysis is feasible, since the p-value (sig.) is <0.05 and that the correlation between
all variables is high (the value obtained by the KMO test is 0.885).

Table 3. Test of KMO and Bartlett

Kaiser-Meyer-Olkin measure of sampling adequacy .885
Approx. Chi squared 1025.675
Bartlett's sphericity test gl 145
S.I.G. .000
3 Results

3.1  Analysis of descriptive data

The descriptive statistics results (means and standard deviation) of each of the
items are presented (Table 4). Of them, it is extracted that the perception of the stu-
dents in relation to the strategies of gamification and the use of the TIC as resources
for their own formation and their future teaching work is positive, observable in the
items 9, 12 and 13 (M>4.00; DT<0.773), highlighting the importance that students
give to this type of course for their training as future teachers. Likewise, it is observed
that the sample identifies the concepts "digital competence" and "gamification" (item
3: M =4.94, DT = 0.699, item 4: M = 4.53, DT = 0.681 and item 6: M = 4.67; DT =
0.773).

As the results show, the sample recognizes its knowledge of strategies with tech-
nologies (item 5: M = 4.87, DT = 0.861). In the same way, they consider that they
know how to use ICT resources to teach and learn Social Sciences (item 7: M = 4.42,
DT = 0.815) and that they are able to incorporate new teaching and learning strategies
such as gamification (item 8: M =4.01; DT = 0.793).

Regarding the perception on the utility of gamification (item 10: M = 4.21, DT =
0.688) and its suitability for the correct acquisition of knowledge of Social Sciences
(item 13: M = 4.04, DT = 0.773), a positive consideration of ICT as a resource for
classroom is noted (item 11: M =4.03, DM = 0.671).

In relation to the training received in innovative technologies and strategies, stu-
dents consider that they have been correctly trained to implement gamified education-
al interventions with ICT as shown by the values of items 13 and 14 (M>4.00;
DT<0.773), indicative of a majority response of the participants equivalent to Agree.
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Thus, the participants consider that they have adequate training in technological re-
sources to adequately implement such knowledge in their future teaching work, in the
Social Sciences classroom.

Table 4. Descriptive results (M = mean, DT = standard deviation)

Item M DT
3 I know what digital competence is. 494 | 0.699
4 I know the concept of gamification. 4.53 | 0.681
I know different learning strategies with ICTs such as: MOOCs, gamification,

5 4.87| 0.861
Facebook and how to use them.

6 I believe that my digital competence is adequate for my future teaching job. 4.67| 0.773
7 ICT resources will be used for the teaching and learning of Social Sciences. 442 | 0.815
My digital competence allows me to incorporate new teaching strategies in the

8 . . : . 4.01| 0.793
classroom of Social Sciences such as gamification.

9 I believe that gamification and ICTs help me in my training as a future or future 402 | 0667
teacher.
10 Gamification is a useful strategy for the teaching and learning of Social Sciences. | 4.21 | 0.688
11 1 be‘heve Fhat ICT help teachers as resources for the teaching and learning of 403 | 0671
Social Sciences.

12 Thf: gamificacion is a strategy for the formation of the profesorado of Social 400 0721
Sciences.
The gamified didactic proposals allow a correct acquisition of knowledge in

13 . . . 4.04| 0.773
Social Sciences and an adequate formation as future or future teacher.
The implementation of gamification in the teaching-learning of Social Sciences

14 allows the realization of didactic proposals that help to achieve content, proce- 4.09 | 0.704
dures, attitudes and key competences.

3.2 Correlation between the variables analyzed

To know the relationship between the perceptions that the students have regarding
their training in the use of play strategies, gamified and with technologies, Pearson's
linear correlation analysis has been carried out (Table 5).

Table 5. Pearson's bivariate correlations

Item 3 4 5 6 7 8 9 10 11 12 13 |14
3 1
4 781 ** |1
5 698 *¥* 1867 ** |1
6 877 *¥* 698 ** | 557 ** |I
7 . 836 %% [.570 ** 448 .818 * 1
8 .800 ** [511* 1462 * 854 *¥*  |.823 ** |I
9 668 *¥* 554 ** | 775 %% | 637 ¥ | 473 *¥* | 875 ** ||
10 413 % 1422 .827 .372 450 ** |.870 ** |.869 * |1
11 871 .346 .401 755 * .824 885 ** 354 .323 1
12 250 796 .816 374 * 311 430 ** 842 .883 .369 1
13 226 854 ** |35 %k (283 Kk | 23] ** [374 %% | 769 ** |760 ** [339 *¥* |736** |1
14 416 .300 797 * 249 ** | 274 % 805 ** |.897 ** 785 * |.735 752 %% 1706 ** |1

* The correlation is significant at the 0.05 level (bilateral).
** The correlation is significant at the 0.01 level (bilateral).
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In the results obtained it is observed that there is a high correlation between the
knowledge of the concept "digital competence" (items 3, 6 and 8) and their perception
about the importance of the use and knowledge of ICT for teacher training (item 7 and
11), with a value 1>0.800; p = 0.00 in all observed correlations). Likewise, a high
correlation was found between items 4, 5, 9 and 10 and the application of the novel
gamification strategy for the acquisition of knowledge of Social Sciences (items 12,
13 and 14) that yields r> 0.770; p = 0.00).

Likewise, there is a high positive relationship between the consideration of ICT as
resources for teacher training (items 9 and 11), its appreciation as a lever for the pro-
motion and development of new tools in the Social Sciences classroom and its evalua-
tion as mechanisms to promote key competencies (item 14, r> 0.735, p = 0.00). In this
line, an important correlation between the inclusion of technologies and new gamified
strategies and the perception about the usefulness of these didactic resources for So-
cial Sciences is confirmed (items 10, 12, 13 and 14, r> 0.735; p = 0.00).

Finally, the perception of the sample has been analyzed in relation to its training in
technological content and digital competence, related to the future teaching work in
the specific area of Social Sciences. In such interrelations, a positive correlation has
been found (Table 5).

4 Discussion and Conclusion

The teacher’s training of the 21st century, in the context of the Information and
Communication Society, involves the implementation of educational strategies that
include technologies. Thus, new teaching generations must achieve, in their training, a
correct level of digital competence [51] defined as the provision to students of those
skills that allow access to the contents of the SIC and critically discern its didactic use
[2]. One of the main tasks of higher education centers and universities is therefore to
provide digital teaching skills. The recognition of the use of technologies as one of the
competences of today's teacher is included in the guidelines of the EHEA [52, 2]. For
this reason, it is essential to know what the knowledge acquired by the students is and
what perception they have of their training in digital teaching competence throughout
their studies, in order to improve the study plans and discern the deficiencies in their
training for a correct professional development.

In the same way, it is not enough to have a correct qualification in digital compe-
tences but it is also necessary to know classroom strategies that allow their adequate
inclusion. Among them, the gamified methodology that, in addition to achieving the
full incorporation of ICT in their processes, achieves greater student motivation [25,
2]; activates the desire to learn (intrinsic motivation), revaluing tasks [53, 21] and
increases the dedication of students in the activity and their willingness to continue
with it as stated in this study. Thus, starting from the classroom intervention carried
out and being aware of the difficulty involved in the evaluation of perceptions, in
view of the results obtained, it is noted that Secondary Master students value highly
innovative educational strategies such as gamification. Likewise, they consider that
the inclusion of such resources in the Secondary Education classroom improves the
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teaching processes and the achievement of History learning, increasing their motiva-
tion, a conclusion that coincides with that of other similar studies [54, 55].

Also, the acknowledgment of the use of technologies as one of the key competenc-
es of today is confirmed [52, 2]. For this reason, it is essential to know what percep-
tion they have about their training in digital competence in the formative context of
the Master of Secondary. In the same way, it is essential to address the implementa-
tion of ICT and gamified strategies from a didactic dimension [2].

In view of the results, the acceptance of the technologies is confirmed as positively
valued tools for the learning of the Social Sciences by the participating students who,
in the same way, recognize the enormous possibilities of the ICT for their training as
future teachers of the 21st century, granting it a character of indispensable tools for its
inclusion in the current ICS. These assessments link with the reflections of similar
works [7, 52, 2]. It should be noted that the attitude of students in relation to their
digital competence is very positive. In this sense, the total sample shows a high quali-
fication in the use of ICT.

These results are consistent with those obtained in other similar recent studies [56,
2], which shows the absence of difficulties for the manipulative use of the technolo-
gies of the teachers in training.

In relation to knowledge about the concept of gamification, it is found that the per-
ception of the participants is positive and they recognize the educational value of said
classroom strategy. In line with these values, students attribute great relevance to ICT
in terms of its functionality as a resource to achieve the learning of Social Science
content. This data coincides with other research that deals with this same topic [57,
58], and where it is clear that teachers in training consider it necessary to train in digi-
tal skills in order to carry out a correct inclusion of technological tools in their work.
It should be noted that differential results have not been obtained according to the
gender of the participants, giving the same importance to digital training in both gen-
ders.

In the analysis of the correlations between the variables, it is confirmed, in conso-
nance with the contributions of Roig et al. [52] that the students know, have used the
technologies and recognize the formative value for the teaching function of such di-
dactic resources.

As reflected in international studies on the importance of ICT for lifelong learning
of citizens [59-61], students recognize that gamified classroom interventions and
technologies help to promote better training for future teachers, allowing access to
information and resources available on the network and promoting significant learn-
ing in Social Sciences [62].

In the same way, a positive perception of the development of digital competence is
identified through the implementation of novel methodologies (MOOCs and the use
of gamified activities), promoting the creation of more motivating and creative class-
room proposals in the area of Social Sciences.

All these values and analysis allow us to conclude affirming that the perception of
the students, future teachers, about their own training in digital competences is ade-
quate for their work as teachers. In the same way, a very positive assessment is found
in relation to the strengths of the gamified strategies as resources for the Social Sci-
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ences classroom. In this sense, and although important actions are being carried out,
in the Universities, from the educational administrations, there is still a lot of work to
be done so that an optimum formative adaptation of the professionals of education can
be verified to the demands of the ICS .

In reference to the limitations of this research, it should be noted that this is a study
limited institutionally to the University of Alicante, so it should not be extended to the
entire teaching community in the Spanish territory as well as to Latin America to
corroborate or refute the evaluations that are presented here. In addition, the sampling
has been for convenience and not probabilistic with the consequent limitations that
this entails when it comes to reaching general conclusions. Likewise, it would be
interesting to deepen in how these perceptions materialize in the teaching practice of
the teaching staff participating in the research. Also, it would be interesting to extend
this research to other areas such as mathematics, languages, etc. and, in this way, to be
able to draw more general conclusions about innovation in the Master's classroom.
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