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Abstract: This research explores the perception of university students of Degrees in Education towards gamification mediated by Information and Communication Technologies (ICT) as an innovative teaching strategy, aligned with the principles of educational quality of the UN Agenda 2030. A quantitative, descriptive, cross-sectional and inferential research has been carried out, based on the survey technique. The research was carried out using the population of students in the first year of the  Degrees in Early Childhood, Primary and Social Education at the University of Jaén during the 2022-23 academic year (n=521). A questionnaire was used as a research tool. The data collected were analyzed using the SPSS programme, carrying out descriptive statistical analysis, comparison of means and regression analysis. The results reflect a positive receptiveness on the part of the students towards ICT-supported gamification, considering it fun and dynamic. This strategy is widely known by students, which favors its implementation in the university environment. Specifically, quiz games and classroom management games stand out as the best-known ICT-supported gamification strategies. However, students of the Degree in Primary Education show greater knowledge compared to those of Pre-school Education; likewise, those who plan to use gamification in their future professional practice express more favourable evaluations. Gamification is considered an active and innovative methodology being a key element for quality improvement in Higher Education.
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1. Introduction
In recent years, a process of pedagogical renewal has been promoted in the university context that involves the implementation of various active methodologies that lead to improved student learning. This is due, among other social casuistry, to the necessary achievement of the Sustainable Development Goals set by the 2030 Agenda promoted by the United Nations in 2015; especially Goal 4 which aims to "ensure inclusive, equitable and quality education and promote lifelong learning opportunities for all".
Furthermore, and focusing on initial teacher training, authors such as Albareda-Tiana et al. (2019), Danaher et al. (2021) and Yllana et al. (2021) stress the need to implement a process of socially active methodological and curricular sustainability, including contents and methodologies that facilitate the establishment of relationships between environmental, social and economic aspects and their impact on the practical reality of educational institutions (Tejedor et al., 2019; Triviño et al., 2021). Iglemo and Quiroga (2018) or Mayorga et al. (2021) consider that the best way to implement the ecological literacy process is through the development of methodological strategies that are active, participatory and with social impact. 
Among the various active methodologies promoted to achieve quality education for all is gamification, as it facilitates the design of a personalised teaching and learning process, as well as ensuring that students have autonomy and self-regulate their learning (Tomas et al., 2019; Yllana et al., 2021). This way of carrying out the didactic act is also a way of achieving the sustainability of the educational curriculum in university degrees (Martínez-Valdivia et al., 2023), thereby helping to achieve the goals set out in the 2030 Agenda. Therefore, gamification has become an innovative teaching strategy in university education, which involves the use of game dynamics or mechanisms in non-game contexts (Alsawaier, 2018; Valencia & Orellana, 2019; Werbach &Hunter, 2014), with the aim of involving students in complex processes and favouring a positive predisposition towards learning (Villalustre & Del Moral, 2015).	
According to Cornellà et al. (2020), gamification is based on using game elements to design learning experiences that are more attractive and motivating for students, while Game-Based Learning consists of using the game to learn through them, so that the game becomes a vehicle for learning or for working on a specific concept.
Gamification makes possible a series of benefits for the teaching-learning process of the university student, among which the following stand out: it allows the student to be the protagonist and builder of their own learning; it favours comprehensive learning in the student, while increasing their motivation to study, resulting in improved academic performance; develops a high level of interest in gamified subjects and, as a result, shows greater persistence and effort in completing tasks, as well as promoting group cohesion and collaborative work among peers (Alsawaier, 2018; Madagán-Díaz & Rivas-García; Moreno- Fuentes, 2019; Pérez & Gertrudix, 2021; Rumorosa et al., 2023). Other authors such as Igelmo & Quiroga (2018) and Mayorga et al. (2021) highlight that gamification also leads to achieving ecological literacy or, in other words, to the promotion of education towards Sustainable Development, which is so necessary nowadays, as it involves developing the student's commitment to the transformation of society (Martínez-Valdivia et al., 2023). Finally, Pacheco and Causado (2018) affirm how student learning from a gamified subject involves technological literacy, focused on the handling of the computer, applications or software and, in turn, can develop a multitasking mentality that involves the development of reading on one or more screens as well as stopping at certain relevant details in the operation of the game.
However, the implementation of this innovative teaching strategy suffers from some limitations and it is essential to take them into account in order to solve them in time and make the application of this methodology in the university classroom more effective, such as (Valencia & Orellana, 2019): on a technological level, there may be technical errors, related to the infrastructure required for its implementation; from a pedagogical perspective, related to the lack of teacher training in the use of educational technology, as well as the necessary rigour in the design of the teaching-learning process; as for the student, they may have certain reticence regarding the use of technology, collaborative work or having had previous experiences that are not favourable for their learning; finally, there are limitations related to the inadequate design of gamified strategy.
1.1. Gamification and Information and Communication Technologies
Gamification supported by the use of Information and Communication Technologies (ICT) is characterised by unifying the use of educational technologies towards more active, cooperative and interactive learning (Silva et al., 2020). Moreover, it facilitates the didactic experience, allowing students to achieve a high level of awareness of their learning (Gay & Burbridge, 2016; Medvedovska et al., 2016; Howel et al., 2017) and the development of academic, cognitive and social skills and competences (Manzano-León et al., 2021). This teaching methodology, in addition to promoting student motivation, is a way for the teacher to innovate in the classroom, facilitating the design of fun, creative and strategic activities with the aim of improving the student's predisposition towards the subject and the study of it (Cornellà et al., 2020).
There are different ICT tools that enable the implementation of learning strategies based on gamification in the university classroom, allowing the development of:
· Question and answer games, through applications such as Kahoot!, Socrative, Trivial, etc., make it possible to formulate questions of different types (test, short, true or false, etc.) and can be carried out in groups or individually.
· Content management activities, using applications such as Storify, Educations, Symbaloo, etc., which facilitate research, organisation and selection of information related to the topic of study.
· Memorisation games and digital flashcards, through tools such as Quizlet, Brainscape, etc., which help to learn key vocabulary and concepts.
· Creation of interactive videos, using tools such as EdPuzzle, MovieMaker, Plotagon, etc...
· Adventure and escape games, using applications such as Breackout Edu, Genially, EduScaperoom, etc., in which participants must overcome challenges or solve tests in a given time and space.
· Virtual simulation and role-playing games, through serious games and video games, allow the interpretation and representation of a real situation similar to the one you will encounter in your future professional career.
· Cooperative work projects, based on tools such as Google Sites, Wikidot, Wikia, etc., which help students to work in groups, regardless of the spatial-temporal variables in which the teaching-learning process takes place.
· Classroom management activities, using tools such as Edmodo, Google Classroom, Classdojo, etc., which make it possible to create online learning communities with which to share information.
The new communication tools and learning environments based on web 2.0 technology represent a real potential towards the development of a new learning process, being a focus of interest towards Education for Sustainable Development (Boulahrouz et al., 2019). Education, from this perspective, must respond to social demands in order to train students in a comprehensive manner and establish relationships between classroom teaching and the society in which it is developed (Boni & Calabuig, 2017).
In this sense, it is of interest to analyze the impact of ICT-mediated gamification in the initial training of educators, in the context of a Higher Education that is sensitive to the provisions of the 2030 Agenda. However, as Pegalajar-Palomino (2021) states, the development of methodologies based on gamification must be transversal to the didactic process proposed by university lecturers, which requires an initial analysis that examines the starting point of the educational agents involved. Therefore, this paper aims to answer the following research question: What is the initial assessment made by the university student of Education towards the use of learning strategies based on gamification mediated by ICT?
The literature review reveals the proliferation of research in Spain on gamification linked to the areas of Engineering and Architecture, compared to others such as Communication and Education (Peñalva et al., 2019). In addition, the works of Gallegos et al. (2017), Hussaini et al. (2020), Moya and Soler (2018), Perera and Hervás (2019) or Syakur (2020) stand out, who analyze the design of gamified products and their application, as well as the impact of their implementation in different academic disciplines. In contrast, other research studies the perceptions of students who interact with gamification tools (Aldemir et al., 2018) and their level of knowledge regarding the pedagogical use of gamified strategies in the classroom (Adukaite et al., 2017; Pérez-López et al., 2017).


2. Methodology
This research aims to analyse the perception of university students of Education on gamification mediated by the use of Information and Communication Technologies, in favour of quality initial training, aligned with the assumptions of sustainability approved in the 2030 Agenda.
In order to meet this aim, the following specific objectives are proposed:
· To examine the university education student's assessment of ICT-supported gamification as an innovative teaching strategy.
· To analyse the future educator's perception of the limitations of ICT-supported gamification in the teaching-learning process.
· To find out the level of knowledge and use of ICT-supported gamification tools by students of the University of Jaén Degrees in Education.
· To analyse the existence of statistically significant differences in the perceptions of university students of Education on the use of gamified learning strategies supported by ICT according to certain variables (Degree and expectations for applying this strategy in their future professional practice).
· To identify the variables that predict to a greater extent the degree of knowledge of gamification tools supported by the use of ICT in future educators.
2.1 Design 
This work is part of a Teaching Innovation Project, obtained in competitive call and funded by the University of Jaén (Plan PIMED-UJA 2019-23): "Gamification as a learning strategy in Higher Education: plural implementation of emerging tools". The aim of the project is to promote the execution and implementation of new gamification tools supported by the use of ICT, for the development of a teaching-learning process for students of Degrees in Education sensitive to the provisions of the 2030 Agenda. However, prior to its development, we are committed to detecting the expectations and attitudes of students towards this innovative teaching practice.
To this end, it is based on a quantitative, descriptive, cross-sectional and inferential design, based on the survey technique. Its intention is to describe and systematically measure certain facts and characteristics of a given population or area of interest in an objective and verifiable way, according to the precepts established by Hernández et al. (2018). 
2.2 Sample
The research is carried out taking as the study population students enrolled in the first year of the Degrees in Early Childhood, Primary and Social Education of the University of Jaén during the academic year 2022-23 (N=687). The sample under study has been calculated from the simple random probability sampling proposal, being composed of 521 students who have agreed to fill in the questionnaire provided for data collection. Table 1 describes the most relevant socio-demographic characteristics of the sample.



Table 1. Socio-demographic data
	Variable
	N
	%

	Gender
	Man
	151
	29

	
	Woman
	370
	71

	Grade
	Early Childhood Education
	140
	26.9

	
	Primary Education
	317
	60.8

	
	Social Education
	64
	12.3

	Interest in the subject in which gamified learning experiences are proposed
	Nothing
	2
	0.4

	
	Little
	3
	0.6

	
	Something
	57
	10.9

	
	Quite
	324
	62.2

	
	A lot
	135
	25.9

	Ease of passing the subject
	Nothing
	13
	2.5

	
	Little
	78
	15

	
	Something
	333
	63.9

	
	Quite
	84
	16.1

	
	A lot
	13
	2.5

	Previous experience with gamification-based learning strategie
	Yes
	511
	98.1

	
	No
	10
	1.9

	Possibility of using gamification in a future professional practice
	Nothing
	-
	-

	
	Little
	8
	1.5

	
	Something
	66
	12.7

	
	Quite
	319
	61.2

	
	A lot
	128
	24.6



2.3 Instruments
An "ad hoc" questionnaire was used for data collection, focusing on the initial assessment of university students' perceptions, attitudes, level of knowledge and level of use of gamification strategies in Higher Education.
The "Questionnaire for the evaluation of gamification as a didactic strategy in Higher Education" responds to a Likert-type scale with 5 response options (1=strongly disagree and 5=strongly agree) and includes a first block of items on socio-demographic data (closed-choice, dichotomous) and opinion in relation to gamification, as well as a total of 63 items grouped according to the following areas:
· Potentialities of gamification in Higher Education, focused on the analysis of the university student's assessment of this innovative teaching strategy (37 items).
· Limitations of gamification in the university environment, referring to the study of the disadvantages of gamification in the teaching-learning process in Higher Education (10 items).
· Degree of student knowledge of the different gamification tools, classified according to: content creation and management; quiz games; memory games and digital flashcards; creation of interactive videos; adventure and escape games; simulation and role-playing games; cooperative work; classroom management (8 items).
· Level of use of the gamification tools described above in the university student's teaching-learning process (8 items)
The validation of the questionnaire was carried out using a twofold procedure. On the one hand, by means of expert judgement using the Delphi method. The panel of experts was made up of ten university lecturers with extensive experience in the area of Didactics and School Organization. After analyzing the instrument, they gave favourable feedback, as most of the items were assessed as correct and appropriate for the questionnaire's recipients. However, they have pointed out as improvements for the optimization of the tool, the elimination of one item and the reformulation of others that had not been drafted in a clear, direct and precise manner, and whose reading could lead to an erroneous response from the participants. Next, and based on a pilot test with students of the Degrees in Early Childhood and Primary Education, an exploratory factor analysis was carried out. The extraction of principal components with Varimax rotation reveals a Kaiser-Meyer-Olkin (KMO) sample adequacy index of .781, with Bartlett's test of 5591.529 (p=.000).
Finally, the reliability analysis of the instrument was calculated using Cronbach's Alpha method, obtaining a value of .92. In addition, the method of two halves has been applied, reaching a value of .94 for the first part and .88 for the second part.


2.4 Procedure
This study was carried out during the 2022-23 academic year, with different processes taking place that allowed the research to materialise. Firstly, the sample selection and the procedure for the construction and validation of a data collection instrument was carried out to gather information about the students' perceptions and attitudes, as well as their level of use and knowledge of gamification as a learning strategy supported by the use of ICT.
The research team has proposed this study based on the collaboration of the teaching staff responsible for core/basic subjects in the first year of the Degrees in Early Childhood, Primary and Social Education at the University of Jaén, these being: General Didactics in Early Childhood Education, General Didactics in Primary Education and General Didactics for Social Education. In this case, the initial evaluation of the student has been requested in order to know their perceptions, attitudes and level of knowledge and use of these tools in their initial training process. However, this research is more ambitious and, once this initial assessment has been carried out and the data analyzed, it is committed to implementing innovative didactic experiences based on the implementation of gamified learning strategies supported by the use of ICT to improve the initial training of students in the Degrees in Education at the University of Jaén. Data collection was carried out using a Google Forms form, with an estimated response time of 10 minutes. The questionnaire was completed in person in the classroom by the research team in order to speed up and ensure that the questionnaire was answered correctly. In addition, prior to the questionnaire's completion, informed consent was obtained from the participants. The students were also informed of the aim of the research, as well as of the anonymity of the answers obtained and the confidentiality of the data collected, requesting their voluntary participation. As this is a study involving the collection of data from individuals, all the planned actions follow the ethical standards of the Declaration of Helsinki.
2.5 Data analysis
Once the data had been collected, they were analyzed using the SPSS software package (version 28). Firstly, descriptive statistics were used to identify the levels of response for each of the variables under study. In addition, an analysis of difference of means (ANOVA) was performed to study the existence or not of statistically significant differences between the dimensions studied in the questionnaire and certain variables of interest such as the grade in which the student under study is enrolled, his or her degree of interest in the subject and his or her assessment of being able to use gamification as a learning strategy in his or her future professional practice as an educator. Finally, and with the intention of examining the variables that predict the degree of knowledge of the new Education student about gamification tools supported by the use of ICT, a multiple linear regression analysis was carried out, confirming the fulfilment of the assumptions necessary for its use, both at the level of predictors (revision of linearity with the endogenous variable and non-collinearity) and in the residuals (normality, homoscedasticity and independence).
3. Results
3.1 Student perceptions towards ICT-mediated gamification
The assessment of new students of the University of Jaén Degrees in Education on ICT-mediated gamification as a learning strategy, more specifically, on its possibilities and limitations for quality improvement in Higher Education, provides very relevant data. Thus, future educators reveal very favourable perceptions of the opportunities that this didactic strategy offers them in their initial training process (M=4.32; S.D.=.45), while they are less convinced about its disadvantages (M=2.96; S.D.=.77). More specifically, and taking the potential of gamification as a reference, it is worth highlighting how the students of the Degrees in Education consider that gamified teaching strategies, based on the use of ICT, can make the learning process more fun, providing a positive experience for the student and being appropriate for carrying out complementary activities. In terms of limitations, the respondents consider that ICT-supported gamification requires prior establishment of the rules of the game with the participants and implementation of a learning process based on prizes and rewards. However, they are less convinced that this didactic strategy requires a reorganization of the space-time variables in the classroom, favours student distraction from the learning process or causes conflicts between students.
	Variable
	Ítem
	M
	S.D.

	Possibilities
	4.32
	.45

	
	Make the learning process more fun
	4.71
	.58

	
	It creates a positive learning experience
	4.62
	.56

	
	It is suitable for complementary activities
	4.60
	.57

	
	Helping the student to plan successfully
	3.93
	.88

	Limitation
	2.96
	.77

	
	It requires clear rules of the game
	3.83
	.96

	
	Encourages reward and reward-based learning
	3.69
	1.02

	
	Requires reorganisation of classroom space and furniture
	3.08
	1.24

	
	Distracts the learner from acquiring knowledge
	2.58
	1.27

	
	Provokes negative reactions and conflicts between colleagues
	2.45
	1.19


Table 2. Descriptive analysis: possibilities and limitations of gamification
3.2 Knowledge and use of ICT-supported gamification strategies.
The assessment made by students of the University of Jaén's Bachelor's Degrees in Education regarding the degree of knowledge and level of use of ICT-supported gamification tools during their initial training period reveals very satisfactory data. Thus, those surveyed confirm having a higher degree of knowledge of these teaching strategies (M=3.55; S.D.=.91), while the level of use and implementation of gamification based on the use of ICT for their training process is lower (M=3.35; S.D.=1.05).
More specifically, and taking into account the classification of the different tools, among the most well-known are those that allow the practice of question and answer games using applications such as Kahoot, Socrative, Trivial, etc. (M=4.35; S.D..=.80) and tools for classroom management using Edmodo, Google Classroom, Classdojo, etc. (M=4.21; S.D.=.94). However, they show greater indifference when questioned about their level of knowledge of tools for content creation and management using Storify, Educations, Symbaloo, etc. (M=2.91; S.D.=1.40).
On the other hand, the most used tools among future educators are classroom management tools (M=4.15; D.T.=1.01) and question and answer games (M=4.08; S.D.=1.04), with content creation and management strategies (M=2.86; S.D.=1.54) and simulation and role-playing (M=2.86; S.D.=1.52) being the least used by these students.
	Gamification tools
	Knowledge
	Use

	
	M.
	S.D.
	M.
	S.D.

	Content creation and management
	2.91
	1.40
	2.86
	1.54

	Quiz games
	4.35
	.080
	4.08
	1.04

	Memory games and digital flashcards
	3.50
	1.35
	3.20
	1.45

	Creating interactive videos
	3.34
	1.34
	3.16
	1.37

	Adventure and escape games
	3.47
	1.30
	3.17
	1.44

	Simulation and role-playing
	3.11
	1.47
	2.86
	1.52

	Cooperative work
	3.46
	1.34
	3.36
	1.39

	Glassroom management
	4.21
	.94
	4.19
	1.01

	Total
	3.55
	.91
	3.35
	1.05


Table 3. Descriptive analysis: knowledge and use of gamification tools

3.3 Differences according to qualifications
The analysis of difference of means (ANOVA) carried out has identified the existence of differences in means for all the dimensions of the questionnaire and the socio-demographic variable: Grade in which the student is enrolled. This is a polytomous variable with the following response options: Degree in Early Childhood Education, Primary Education and Social Education.
The analysis reveals statistically significant differences for all the dimensions analyzed: possibilities of gamification (F(2,513)=4.297, p<.000), limitations for the teaching-learning process (F(2,500)=4.363, p<.000), degree of knowledge of these tools (F(2,511)=8.532, p<.014) and level of use of gamification tools in their training process (F(2,489)=8.744, p<.013). The Tukey test carried out a posteriori shows how these differences are found between students enrolled in the Degree in Early Childhood Education and those in Primary Education, being more favourable in the latter, as shown in the following table.



	Variables
	ANOVA
	Tukey

	
	
F
	
Sig.
	Early Childhood
Education
	Primary Education
	Social Education

	
	
	
	M. (S.D.)
	M.(S.D.)
	M. (S.D.)

	Possibilities
	8.744
	.000*
	4.26(.46)*
	4.38(.43)*
	4.14(.45)

	Limitations
	8.532
	.000*
	2.77(.68)*
	3.07(.80)*
	2.84(.67)

	Knowledge
	4.297
	.014*
	3.38(.88)*
	3.64(.89)*
	3.45(.99)

	Use
	4.373
	.013*
	3.15(1.02)*
	3.46(1.03)*
	3.27(1.13)


*Mean differences significant at the 0.05 level.
Table 4. ANOVA for the dimensions of the questionnaire according to the independent variable: student's degree.

3.4 Differences according to the student's expectations for using gamification in future professional practice
The analysis of variance reveals statistically significant differences in students' perceptions of gamification according to their expectations for using this teaching strategy in their future professional practice. Particularly, the differences are located in the dimensions related to the analysis of the possibilities that this didactic strategy has for the improvement of Higher Education (F(3,488)=20.454, p<.000) and limitations for the improvement of initial training (F(3,510)=2.601, p<.050).
The Tukey test carried out subsequently reveals how, for the dimension related to the possibilities of gamification for improving university education, the differences are located between students who believe that they will use this teaching strategy "somewhat" (M=4.03; S.D.=.47) and those who are committed to using it "a lot" in their future professional practice (M=4.46; S.D.=.39), with the perceptions and attitudes being more favourable for the latter. In the case of the limitations and/or disadvantages of gamification in the teaching-learning process, the differences are located between those who believe that they will use this learning tool "somewhat" (M=3.13; S.D.=.61) and those who will use it "quite a lot" (M=2.98; S.D.=.80) or "a lot" (M=2.82; S.D.=.76), the evaluations being more favourable for the former, as shown in the table.




	
Variables
	ANOVA
	Tukey

	
	
F
	
Sig.
	Little
	Something
	Quite 
	A lot

	
	
	
	M.(D.T.)
	M.(D.T.)
	M.(D.T.)
	M. (D.T.)

	Possibilities
	20.454
	.000*
	3.57(.46)
	4.03(.47)*
	4.34(.43)
	4.46(.39)*

	Limitation
	2.601
	.050*
	3.06(.63)
	3.13(.61)*
	2.98(.80)*
	2.82(.76)*

	Knowledge
	1.129
	.337
	3.12(.83)
	3.42(.83)
	3.58(.89)
	3.55(1.00)

	Use
	.841
	.472
	2.79(1.01)
	3.30(.94)
	3.37(1.03)
	3.36(1.16)


*Mean differences significant at the 0.05 level.
Table 5. ANOVA for the dimensions of the questionnaire according to the independent variable: student's expectation to use this strategy in their future professional practice.

3.5 Predicting student knowledge of ICT-supported gamification tools
Next, it is of interest to carry out a predictive analysis between certain dimensions included in the "Questionnaire for the evaluation of gamification as a teaching strategy in Higher Education" on the dependent variable related to the "degree of student knowledge of gamification tools supported by ICT". Specifically, the following were selected as independent variables: assessment of the possibilities of these tools, analysis of their limitations in the teaching-learning process and level of use of these tools for their initial training.
The multiple linear regression analysis yields a model with statistically significant results. The coefficient of determination obtained in the model explains 76.8% of the variance; likewise, the adjusted multiple correlation, for the effect of the sample and the independent factors, obtained through the estimation of R2, reaches a similar value at 76.6% of the variance. In addition, the Durbin-Watson statistic obtains a value of less than 2 points, which allows us to affirm the independence of the data. Figures 1 and 2 provide graphical evidence of these results from the histogram and the normal probability plot. In the first case, it is shown that the bars have a behavior similar to the normal curve, while for the second case the data are concentrated around the line, therefore, the assumption of normality is accepted.
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Figure 1.  Histogram
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Figure 2. Normal probability 
The validation of the model was carried out by means of an analysis of variance (ANOVA), obtaining a statistically significant predictive model (F=513.423, p=.000). Taking into account certain dimensions considered independent variables for the estimation of the predictive model, the most significant ones are those in which the relationships and the p-value is less than .000 and, somewhat weaker, although also significant, those in which the p-value is below .005.
The results obtained show a positive and significant influence on two of the independent variables under study (Table 6). Thus, it can be affirmed that the student's assessment of the possibilities that gamification tools have for the improvement of initial training (p=.045), as well as the student's level of use in their initial training process (.000) contribute significance to the model, the latter being the one that acquires the greatest weight.
	Model
	R
	R2
	Ajusted R2 
	ET

	
	.876
	.768
	.766
	.442

	

	Non-standardised coefficients
	Standardised coefficients
	
T
	
Sig.

	
	B
	Error est.
	B
	
	

	(Constant)
	.562
	.207
	
	2.718
	.007**

	Use
	.743
	.020
	.860
	37.044
	.000**

	Limitation
	.031
	.027
	.027
	1.179
	.239

	Possibilities
	.091
	.045
	.046
	2.008
	.045**

	ANOVA

	
	Sum of squares 
	gl
	Square Mean
	F(sig.)

	Regression
	301.723
	3
	100.574
	513.423(.000)

	Residue
	91.285
	466
	.196
	

	Total
	393.008
	469
	
	



Table 6. Multiple Linear Regression Model for the dependent variable "Student's level of knowledge towards gamification tools".

Discussion and Conclusions
This research shows the perception of university students of the Bachelor's Degrees in Education towards gamification as an innovative teaching strategy, which seeks to respond to the demands of quality education proposed by the 2030 Agenda. Taking the specific objectives set out in the design of the research as a reference, a very positive perception is shown among the Education students at the University of Jaén regarding the implementation of active methodologies; specifically, they provide an affirmative assessment of gamification supported by ICT as a learning strategy during their initial training process. Respondents consider that learning is much more fun, dynamic and, moreover, it is very appropriate for the design of complementary activities related to the subject of study, as corroborated in many previous works by Alsawaier (2018), Magadán-Díaz and Rivas-García (2022), Moreno-Fuentes (2019) or Pérez and Gertrudix (2021).
In addition, the respondents consider that gamification requires clearly establishing the rules of the game and knowing the procedure in advance and clearly in order to obtain the prizes and progress through different levels (Kapp, 2012; Zichermann & Cunningham, 2011). However, the students do not agree that this methodology leads to conflicts between classmates, that it is a distraction for them or that it is necessary to determine very specific spaces and times for its development. In this case, they disagree with the work carried out by Valencia and Orellana (2019) who point out some disadvantages of gamification, especially related to the barriers related to the teacher or the student, so much so that they consider it necessary to use it in their future professional practice as educators.
This didactic strategy is widely known by students entering Bachelor's Degrees in Education, which favours its implementation at university level. Specifically, question and answer games and classroom management games stand out as the most well-known and used ICT- supported gamification strategies among those surveyed. This result may be supported by the new demands that Higher Education has placed on university students thanks to the process of pedagogical renewal that we have witnessed in recent years. Thus, the student must be an agent committed to the group and responsible in the distribution of tasks, resolute and with the habit of listening and with a participative attitude towards conflict resolution (Fernández- Cabezas et al., 2018). Furthermore, as Pegalajar-Palomino (2020) reveals, their most common learning strategies are related to exam preparation and intellectual work on the content of the subjects of the Bachelor's Degree in Education, among others.
Other research, such as that carried out by Moya and Soler (2018) or Perera and Hervás (2019), who point to the Kahoot! or Socrative applications as the most effective and suitable ICT tools based on gamification for teaching in Higher Education, is also noteworthy. In the case of classroom management, students point out Classdojo or Google Classroom among the best-known ICT applications. Such applications are investigated in works such as the one carried out by Hussaini et al. (2020) and Syakur (2020) which aim to know the students' perceptions, where they conclude that these tools are very effective in improving access to knowledge and students' attention as they help them to be protagonists in their teaching- learning process.
The students' prior knowledge of the use and implementation of these ICT tools based on gamification during previous years may have been fostered by the pandemic situation experienced by Covid-19 in 2020. This entailed a redesign of the didactic act by the university teaching staff, using gamified learning strategies that helped to carry out distance and networked work, in addition to the positive development it entails in the student towards learning and increased motivation, as highlighted in different studies and research (Díaz et al. 2021; Kummeta et al., 2022; Magadan & Rivas, 2022; Pryke, 2020).
Furthermore, this research has shown that students of the Degree in Primary Education at the University of Jaén show a higher level of knowledge and use of ICT tools that make gamification possible, compared to students of the Degree in Early Childhood Education. On the other hand, better evaluations of the possibilities of ICT-supported gamification are shown among those respondents who plan to use this strategy in their future professional practice. With regard to the analysis of its limitations, it is worth highlighting how respondents who are not very receptive to using gamification in the future as educators are those who perceive the greatest disadvantages for their initial training process.
Thus, the expectations of the future educator towards the practice of innovative teaching methodologies, specifically gamification supported by ICT, is a variable of great interest that allows empowering the university student of the Bachelor's Degrees in Education towards the development of a fairer and more sustainable society for all. Their initial training must respond to the needs of today's society and focus their efforts on achieving improvements to achieve this objective through innovation (Jiménez-Fontana and García-González, 2019). In this sense, authors such as Albareda-Tiana et al. (2019), Danaher et al. (2021) and Yllana et al. (2021) stress the need to activate curricular sustainability processes in the initial training of educators, based on active, participatory methodologies with social impact (Iglemo & Quiroga, 2018; Mayorga et al., 2021).
Undoubtedly, gamification is defined as an active methodology for curricular sustainability that is included in the didactic-disciplinary training process of the future educator. This is a commitment to educational innovation as a key factor for improving quality in Higher Education (Tello, 2014), which responds to the needs of today's society (Christensen et al., 2015). It seeks to introduce values and principles related to the Sustainable Development Goals, so that the graduate student can contribute to the achievement of a more sustainable society (Murga-Menoyo, 2017) from a perspective of social justice (Olsson et al., 2020) and equal opportunities (Westheimer, 2020). Thus, curricular sustainability in Bachelor's Degrees in Education is a priority in terms of the basic literacy of future citizens (Álvarez-García et al., 2018; Calero et al., 2019; Cebrián et al., 2020).
Finally, it is worth noting that the best predictor of the degree of knowledge of ICT-supported gamification tools in Bachelor's Degree in Education students is determined by their level of use. Thus, it is possible to confirm that students who are more familiar with ICT gamification tools are those who use them the most, enjoying some of their potential to improve their learning process (Igelmo & Quiroga, 2018; Martínez-Valdivia et al., 2023; Mayorga et al., 2021; Pacheco & Causado, 2018; Pérez & Gertrudix, 2021).
By way of conclusion, it is worth highlighting how this research seeks to establish the starting point for the practice of innovative teaching experiences in the training process of university education students. It is necessary for university lecturers involved in the training of future educators to identify their perceptions, attitudes, level of knowledge and degree of use of the different ICT tools that enable the implementation of gamified learning strategies.
The philosophy of the European Higher Education Area, as well as the new social, economic, technological changes, etc., require the description of a new profile for university teaching staff, with different roles to those traditionally accepted (Fernandez-Cabezas et al., 2018). In this context, the University is understood as an institution focused on training people and an essential pillar for facing social challenges (Aznar et a., 2017; Cheang et al., 2017; Kioupi & Voulvoulis, 2019); it is the most appropriate environment for leading the creation of educational scenarios focused on Sustainable Development (Martínez-Lirola, 2018), providing students with knowledge and skills to address the SDGs based on academic and professional experiences aimed at implementing solutions from the perspective of sustainability.
However, and as possible limitations of the research, the impossibility of generalizing the results to other samples stands out, given that it has focused on students of the Degrees in Education at the University of Jaén. In addition, the use of the questionnaire may imply problems among respondents with social desirability and sincerity. Therefore, and as a prospective of the research, it is proposed to extend the analysis carried out, accessing students of Higher Education who are studying degrees attached to other areas of knowledge and even from other national and international universities, being able to establish comparative analyses between them. It may also be significant to know the university teaching staff's assessment of the implementation of active methodologies based on gamification and the use of ICT for the development of a quality Higher Education consistent with the provisions of the 2030 Agenda.
References
Adukaite, A., Van Zyl, I., Er, Ş., y Cantoni, L. (2017). Teacher perceptions on the use of digital gamified learning in tourism education: The case of South African secondary schools. Computers & Education, 111, 172-190. https://doi.org/10.1016/j.compedu.2017.04.008
Aguilera, A., Fúquene, C. y Ríos, W. (2014). Aprende jugando: el uso de técnicas de gamificación en entornos de aprendizaje. IM-Pertinente, 2(1), 125-143.
Albareda-Tiana, S., García-González, E., Jiménez-Fontana, R. y Solís-Espallargas, C. (2019). Implementing pedagogical approaches for ESD in initial teacher training at Spanish universities. Sustainability, 11(18), 4927. DOI: 10.3390/su11184927
Aldemir, T., Celik, B., y Kaplan, G. (2018). A qualitative investigation of student perceptions of game elements in a gamified course. Computers in Human Behavior, 78, 235-254.https://doi.org/10.1016/j.chb.2017.10.001
Alsawaier, R.S. (2018). The effect of gamification on motivation and engagement. The International Journal of Information and Learning Technology, 35(1), 56-79. doi: 10.1108/IJILT-02-2017-0009
Álvarez-García, O., Sureda-Negre, J. y Comas-Forgas, R. (2018). Assessing Environmental Competencies of primary education pre-service teachers in Spain: a comparative study between two universities. International Journal of Sustainability, 19(1), 15-31. DOI: 10.1108/IJSHE-12-2016-0227.
Aznar, P., Ull, M.A., Martínez-Agut, M.P. y Piñero, A. (2017). Evaluar para transformar: evaluación de la docencia universitaria desde el prisma de la sostenibilidad. Revista Enseñanza de las Ciencias, 35(1), 5-27.
Boni, A., y Calabuig, C. (2017). Education for global citizenship at universities: Potentialities of formal and informal learning spaces to foster cosmopolitanism. Journal of Studies in International Education, 21(1), 22-38. DOI: 10.1177/1028315315602926
Boulahrouz Lahmidi, M., Medir, R.M., y Calabuig i Serra, S. (2019). Tecnologías digitales y educación para el desarrollo sostenible: un análisis de la producción científica. Pixel-Bit, 54, 83-105. https://doi.org/10.12795/pixelbit.2019.i54.05
Calero, M., García, O.M., Ull, A. y Vilches, A. (2019). La educación para la sostenibilidad en la formación del profesorado de ciencias experimentales en Secundaria. Enseñanza de las ciencias, 37(1), 157-175. DOI: 10.5565/rev/ensciencias.2605
Cebrián, G., Junyent, M. y Mulá, I. (2020). Competencies in education for sustainable development: emerging teaching and research developments. Sustainability, 12(579), 1-9. DOI: 10.3390/su1202059.
Cheang, C., So, W., Zhan, Y. y Tsoi, K. (2017). Education for Sustainability using a campus eco-garden as a learning environment. International Journal of Sustainability in Higher Education, 18(2), 242-262. DOI: 10.1108/IJSHE-10-2015-0174
Christensen, C. M., Raynor, M. E. y McDonald, R. (2015). What is disruptive innovation. Harvard Business Review, 93(12), 44-53.
Cornellà, P., Estebanell, M. y Brusi, D. (2020). Gamificación y aprendizaje basado en juegos. Enseñanza de las Ciencias de la Tierra, 28(1), 5-19, https://raco.cat/index.php/ECT/article/view/372920.
Danaher, M., Wu, J. y Hewson, M. (2021). Sustainability: A Regional Australian Experience of Educating Secondary Geography Teachers. Education Sciences, 11, 126. DOI: 10.3390/educsci11030126
Díaz, J. P., Ruiz, A. K., y Egüez, C. (2021). Impacto de las TIC: desafíos y oportunidades de la Educación Superior frente al COVID-19. Revista Científica UISRAEL, 8(2), 113-134.
Fernández-Cabezas, M., Pascual, H.M. y Romero, M.A. (2018). Características del alumnado de los grados de Magisterio en las nuevas metodologías del EEES. En Monge, C. y Gómez, P. (eds.). Innovando la docencia desde la formación del profesorado (pp. 87-105). Madrid: Síntesis. 
Gay, A.S., y Burbridge, L. (2016). Bring your own device” for formative assessment. The Mathematics Teacher, 110(4), 310-313. doi: 10.5951/mathteacher.110.4.0310 
Hernández, R., Fernández, C. y Baptista, P. (2018). Metodología de la investigación. México: McGraw-Hill Interamericana.
Howel, D.D., Tseng, D. y Colorado, J.T. (2017). Fast assessments with digital tools using multiple-choice questions. College Teaching, 1(3), 145-147. doi: 10.1080/87567555.2017.1291489.
Hussaini, I., Ibrahim, S., Wali, B., Libata, I., y Musa, U. (2020). Effectiveness of Google classroom as a digital tool in teaching and learning: Students’ perceptions. International Journal of Research and Innovation in Social Science (IJRISS), 4(4), 51-54.
Igelmo, J. y Quiroga, P. (2018). La pedagogía ligera en tiempos hipermodernos: el homeschooling, las escuelas Waldorf y la nueva pedagogía ignaciana. Teoría de la Educación. Revista Interuniversitaria, 30(1), 758-794. doi: 10.1016/j.jenvp.2015.09.003
Igelmo, J. y Quiroga, P. (2018). La pedagogía ligera en tiempos hipermodernos: el homeschooling, las escuelas Waldorf y la nueva pedagogía ignaciana. Teoría de la Educación. Revista Interuniversitaria, 30(1), 758-794. DOI: 10.1016/j.jenvp.2015.09.003
Kioupi, V. y Voulvoulis, N. (2019). Education for Sustainable Development: A Systematic Framework for Connecting the SDGs to Educational Outcomes. Sustainability, 11(21), 1-18. DOI: 10.3390/su1121610
Kummeta, R. S., Guntuka, R. K., Boini, S., y Mukherjee, K. S. (2022). New Facets of Learning during the COVID-19 Pandemic in Higher Education in India. International Journal of Education and Development using Information and Communication Technology, 18(3), 139-146.
Magadán-Díaz, M., y Rivas-García, J. I. (2022). Gamificación del aula en la enseñanza superior online: el uso de Kahoot. Campus virtuales: revista científica iberoamericana de tecnología educativa,11(1), 137-152. https://doi.org/10.54988/cv.2022.1.978
Manzano-León, A., Camacho-Lazarraga, P., Guerrero, M. A., Guerrero-Puerta, L., Aguilar-Parra, J. M., Trigueros, R., y Alias, A. (2021). Between level up and game over: A systematic literature review of gamification in education. Sustainability, 13(4), 2247. DOI: 10.3390/su13042247
Martínez-Lirola, M. (2018). La enseñanza de la Justicia Ambiental en el Marco de la Educación para el Desarrollo Sostenible en la Universidad. Revista Internacional de Educación para la Justicia Social, 7(1), 53-69. DOI: 10.15366/riejs2018.7.1.003
Martínez-Valdivia, E., Pegalajar-Palomino, M. C. y Burgos-Garcia, A. (2023). Active methodologies and curricular sustainability in teacher training. International Journal of Sustainability in Higher Education, 24(6), 1364-1380. https://doi.org/10.1108/IJSHE-05-2022-0168
Mayorga, M.J., Madrid, D., y De La Rosa, L. (2021). La formación inicial docente desde la responsabilidad social universitaria: satisfacción del alumnado en relación a una experiencia de aprendizaje-servicio. ENSAYOS, Revista de la Facultad de Educación de Albacete, 36(1), 35-50. doi: 10.18239/ensayos.v36i1.2731
Medvedovska, D., Skarlupina, Y., y Turchyna, T. (2016). Integrating online educational applications in the classroom. European Humanities Studies: State and Society, 4, 145-156. 
Moreno Fuentes, E. (2019). El “Breakout EDU” como herramienta clave para la gamificación en la formación inicial de maestros/as. Edutec. Revista Electrónica De Tecnología Educativa, 67, 66-79. https://doi.org/10.21556/edutec.2019.67.1247
Moya, M. M. y Soler, C. (2018). La gamificación mediante herramientas virtuales de respuesta de audiencia: la experiencia de Socrative y Kahoot. En R. Roig. El compromiso académico y social a través de la investigación e innovación educativas en la Enseñanza Superior. (pp. 1154-1163). Octaedro. 
Murga-Menoyo, M.A. (2017). Universidades en transición. Hacia una transformación institucional orientada al logro de la sostenibilidad. Revista Iberoamericana de Educación, 73, 61-84. DOI: 10.35362/rie730273
Olsson, D., Gericke, N., Sass, W. y Pauw, J. B. (2020). Self-perceived action competence for sustainability: the theoretical grounding and empirical validation of a novel research instrument. Environmental Educational Research, 26, 742-760. DOI: 10.1080/13504622.2020.1736991
Organización de las Naciones Unidas (2015). Transforming our World: The 2030 Agenda for Sustainable Development. Available at: https://sdgs.un.org/2030agenda
Pacheco, M. L. y Causado, E. (2018). El aprendizaje basado en videojuegos y la gamificación como estrategias para construir y vivir la convivencia escolar. CEDOTIC Revista de Ciencias de la Educación, Docencia, Investigación y Tecnologías de la Información, 3(1), 59-80.
Pegalajar-Palomino, M.C. (2020). Estrategias de trabajo autónomo en estudiantes universitarios noveles de educación. REICE: Revista Iberoamericana sobre Calidad, Eficacia y Cambio en Educación, 18(3), 29-46. DOI: 10.15366/reice2020.18.3.002
Pegalajar-Palomino, M.C.. (2021). Implicaciones de la gamificación en Educación Superior: una revisión sistemática sobre la percepción del estudiante. Revista de Investigación Educativa, 39(1), 169–188. https://doi.org/10.6018/rie.419481
Peñalva, S., Aguaded, I., y Torres-Toukoumidis, Á. (2019). La gamificación en la universidad española. Una perspectiva educomunicativa. Mediterranea, 10(1), 245-256. https://doi.org/10.14198/MEDCOM2019.10.1.6
Perera, V. H. y Hervás, C. (2019). Percepción de estudiantes universitarios sobre el uso de Socrative en experiencias de  aprendizaje con tecnología móvil. Revista Electrónica de Investigación Educativa, 21(5), 1-10. doi:10.24320/redie.2019.21.e05.1850 
Pérez, E. y Gertrudix, F. (2021). Ventajas de la gamificación en el ámbito de la educación formal en España. Una revisión bibliográfica en el periodo de 2015-2020. Contextos educativos: revista de educación, 28, 222-226.
Pérez-López, I.J., Rivera García, E. y Trigueros Cervantes, C. (2017). La profecía de los elegidos”: un ejemplo de gamificación aplicado a la docencia universitaria. Revista Internacional de Medicina y Ciencias de la Actividad Física y el Deporte, 17(66), 243-260. DOI: https://doi.org/10.15366/rimcafd2017.66.003                             
Pryke, S. (2020). The use of Socrative in university social science teaching. Learning and Teaching, 13(1), 67-86. https://doi.org/10.3167/latiss.2020.130105
Romorosa, Q. S., Dahe, K. E., Colanggo, M. G. J., Resabal, D. M. L., Anlicao, R. B., Boquia, R. C., ... y Luzano, J. F. P. Improving Students’ Achievement of Learning Competencies in Mathematics through Micro-Lecture via ED Puzzle. International Journal of Multidisciplinary Approach and Studies 10(4), 120-133.
Syakur, A. (2020). The effectiveness of english learning media through google classroom in Higher Education. Britain International of Linguistics Arts and Education (BIoLAE) Journal, 2(1), 475-483.
Tejedor, G., Segalàs, J., Barrón, Á., Fernández-Morilla, M., Fuertes, M. T., Ruiz-Morales, J., ... y Hernández, À. (2019). Didactic strategies to promote competencies in sustainability. Sustainability, 11(7), 2086. DOI: 10.3390/su11072086
Tello, C. (2014). Los objetivos de estudio en política. Hacia una caracterización del campo teórico. Buenos Aires: Editorial Autores Argentinos.
Tomas, L., Evans, N., Doyle, T. y Skamp, K. (2019). Are first year students ready for a flipped classroom? A case for a flipped learning continuum. International Journal of Educational Technology in Higher Education, 16(5), 2-22.
Triviño, L., Chaves, E.I. y Alejo, L. (2021). The Figure of the Teacher-Prosumer for the Development of an Innovative, Sustainable, and Committed Education in Times of COVID-19. Sustainability, 13(3), 1128. DOI: 10.3390/su13031128
Valencia, L. I., y Orellana, D. (2019). Barreras en la implementación de la gamificación en educación superior: Revisión de literatura. Crescendo, 10(3), 635-650.
Valencia-Quecano, L. I., y Orellana-Viñambres, D. (2019). Barreras en la implementación de la gamificación en educación superior: Revisión de literatura. Crescendo, 10(3), 635-650. DOI: 10.21895/incres.2019.v10n4.06
Villalustre, L. y Del Moral, M-E. (2015) Gamificación: Estrategia para optimizar el proceso de aprendizaje y la adquisición de competencias en contextos universitarios. Digital Education Review, 27, 13-31. http://greav.ub.edu/der 
Werbach, K. y Hunter, D. (2014). Gamificación revoluciona tu negocio con las técnicas de los juegos. Pearson Educación.
Westheimer, J. (2020). Can Education Transform the World? Kappa Delta Pi Record, 56, 6-12. DOI: 10.1080/00228958.2020.1696085
Yllana-Prieto F., Jeong, J.S. y González-Gómez, D. (2021). An Online-Based Edu-Escape Room: A Comparison Study of a Multidimensional Domain of PSTs with Flipped Sustainability-STEM Contents. Sustainability, 13, 1032-1050. https://doi.org/10.3390/su13031032
Zichermann, G. y Cunningham, C. (2011). Gamification by design: Implementing game mechanics in Web and Mobile Apps. Sebastopol: O’Reilly Media.

Declaration of Conflicting Interests
[bookmark: _gjdgxs]The authors declared no potential conflicts of interest with respect to the research, authorship, and/or publication of this article. 
1

image1.png
Frecuencia

Histograma

Variable dependiente: V_cono

100

&0

60

a0

0 2 i 5

Regresion Residuo estandarizado

Hedia =3 25E.16
Desviacion estandar = 0,967
NZ470




image2.png
Grafico P-P normal de regresion Residuo estandarizado

Problema acumulado esperado

Variable dependiente: V_cono

y y T T
00 02 04 05 08 10

Problema acumulado observado




