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Abstract: Secondary education needs to find learning strategies that favor student engagement,
particularly in socially deprived communities. The objective of this study is to analyze the influence
of gamification on educational flow and academic performance. A quasi-experimental pre-test/post-
test study has been carried out with 207 secondary school students that compares the gamified
cooperative learning method with the directive teaching methodology. The results show statistically
significant differences in perceived class flow and academic performance in favor of the gamified
group. In addition, it has been analyzed whether these improvements vary according to sex, proving
that the gamified methodology is just as effective for girls as for boys. It is concluded that the game
systems achieved with gamification favor student engagement because they perceive the tasks as
enjoyable and immersive.

Keywords: gamification learning; high school; social deprivation; flow; learning strategies; cooperative
learning

1. Introduction

There is a widespread amotivation problem among adolescent students towards
secondary school and its formative process, mainly due to a lack of stimuli that involve
them in that process [1].

Directive teaching methodology, in which students receive knowledge, is evolving
into new ways of understanding the educational process, with each student becoming an
active agent in their education. Students perceive traditional learning as boring and even
ineffective. This phenomenon is explained by lower intrinsic motivation, a worse classroom
climate, and diffused learning goals [2].

Educational motivation is defined as the positive disposition to learn and to continue
doing so autonomously [3]. In turn, learning predisposition has a direct relationship with
classroom flow and engagement. Student commitment is part of a dynamic network in
which psychological, cognitive, affective, and social factors are connected [4]. Therefore,
participation will depend on the student’s expectations, background, and personality, as
well as the relationships that are formed in the classroom and how the curriculum content
is presented [5].

Students’ participation is positively related to academic performance, while disengage-
ment leads to low academic performance in different subjects [6]. Learning disengagement
can also be linked to a low sense of belonging to the school, disruptive behavior in the
classroom, a poor relationship with the teacher and/or classmates, truancy, and long-term
school failure, with consequent unemployment or limited job opportunities [7].
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Recent studies have postulated that gamification could be a didactic tool for motivating
students [3,8-11]. The best-known definition of gamification is using game design elements
in non-playful contexts [12]. This is complemented by other definitions such as the use of
playful techniques to engage people, motivate action, and promote learning and problem
solving [13], or gamification as a process that aims to increase extrinsic and intrinsic
motivation and to get people involved in the task [3].

Using gamification as a learning tool in education can provide an attractive and
motivating approach given its ability to teach and reinforce curricular content and compe-
tencies [9]. The introduction of gamification into the classroom has been studied by various
authors [14-20], who report a range of benefits when they are practiced: increased school
motivation, a positive willingness to learn, greater autonomy, and increased feedback
between teachers and students. When students perceive learning dynamically and find the
theme attractive because of gamification elements, motivation becomes the engine of the
process, leading to positive results in the classroom.

1.1. Classroom Flow and Its Relationship with Gamification

Classroom flow is a state of total immersion and a fusion of action and awareness
associated with positive emotional, motivational, and cognitive experiences [21].

In education, the optimal experience for taking each student to a flow state is one in
which the student enjoys the experience as an end and is immersed in it [22]. It is necessary
to generate experiences that simultaneously cause concentration, interest, and enjoyment
to achieve student engagement [23]. This is since optimal classroom flow that improves the
aspects of work (concentration) and play (fun) can be intrinsically significant and fulfil a
preventive function regarding negative learning consequences [6].

When the student has an optimal experience, his/her attention is entirely focused on
accomplishing the task [24]. It is a spontaneous almost automatic action where the student
stops being self-aware or worrying about the time elapsed. Thus, it achieves a high degree
of concentration with a particular and limited focus. Another study demonstrated that the
concentration and engagement of students who performed gamified educational activities
were higher than those students performing directive educational activities; the results
showed that students who performed gamified activities enjoyed their creativity and the
game elements used as a motivational factor [25].

Having defined objectives allows students to direct their attention and effort towards
the relevant activities and so achieve that objective and plan their learning strategies.
Designing concrete achievement objectives is an indicator of self-efficacy and mastery
experience in recreational activities [26]. In a gamified environment, participants feel more
motivated to set goals and to complete the learning tasks. Using badges helps increase
motivation for specific tasks and improves the feeling of self-efficacy. However, knowing
the progress of other classmates can be a pressure for students [27].

Experiencing the flow sensation produces a loss of time awareness and of the person
him /herself. Students are so immersed in the task that they stop being concerned about
finishing the class [28]. Those students who participated in the game had a high level of
immersion and a holistic understanding of the scientific concepts and their learning was
maintained over the long term [29].

1.2. Present Study

Although gamification has been widely studied in high school students, it is difficult
to find scientific evidence about it in socio-depressed communities. Therefore, the present
research seeks to provide scientific evidence on the relationship between the use of active
methodologies, particularly educational gamification, and academic flow through an exper-
imental longitudinal study of learning the Spanish language in high schools from socially
deprived areas. An educational gamification project has been implemented with the aim
of improving the classroom flow perceived by the students. The design of “The Legends
of Elendor” is based on the scientific literature regarding motivation, engagement, and



Educ. Sci. 2023,13, 8

30f10

gamification elements. This research presents a quasi-experimental study in which the
following research questions were addressed:

1. Is the use of educational gamification (“The Legends of Elendor”) beneficial to the
classroom flow compared with a directive teaching methodology?

2. Isthe use of educational gamification (“The Legends of Elendor”) beneficial to aca-
demic achievement compared with a directive teaching methodology?

3. Are there sex differences in the perceived classroom flow and academic achievement
when educational gamification is used?

2. Materials and Methods
2.1. Participants

The data come from a longitudinal study of students from five Spanish secondary
schools from socially deprived communities in southern Spain. In this region, as established
in Decree-Law 7/2013, April 30, on extraordinary and urgent measures to fight poverty and
social exclusion (BOJA No. 85 of 05/03/2013), the Zones of Need for Social Transformation
(ZNTS) are defined as those concrete and physically delimited urban spaces in whose
population structural situations of severe poverty and social marginalization concur. In
addition to socio-economic difficulties such as deterioration or deficit of infrastructure
and public services, high unemployment rates and hygiene-sanitary deficiencies, socio-
educational challenges related to social exclusion, and high rates of absenteeism and school
failure also stand out.

A total of 207 students participated in the study, all in their 2nd year of Compulsory
Secondary Education (52.2% males, M = 14.2). Of this sample, 135 students participated in
the experimental group: 62 males (45.9%) and 73 females (54.1%) with an average age of
14.14 (SD = 0.77), while 72 students participated in the control group: 46 males (63.9%) and
26 females (36.1%) with an average age of 14.4 (SD = 0.67).

The participants were selected through an incidental non-probabilistic sampling based
on those centers and teachers who voluntarily volunteered to participate in the study. Four
secondary schools with similar socio-cultural characteristics volunteered to participate
in the study. The second-year ESO classes were selected and randomly divided into two
groups (control group and experimental group). Once the groups were randomized, the
sample was collected based on the natural availability of each class. The experimental group
was more extensive, with the objective that more students benefited from the program.

The inclusion criteria for both the experimental group and the control group were
the following:

(a) Beenrolled in areas of social deprivation.
(b) Be between 13 and 16 years of age.
(c) Participate in at least 75% of the sessions during the investigated period.

In the experimental group, the teachers were trained and accompanied in person for
the application of the gamified proposal of The Legends of Elendor. Regarding the control
group, a directive methodology was carried out, where each teacher imparted theoretical
knowledge and reinforced the content with exercises from the textbook.

Participants’ parents received information about the project and gave written informed
consent in accordance with the Declaration of Helsinki [30]. Prior to data collection, the
students were informed about the nature of the study and were assured of their anonymity.
Ethics approval was obtained from the Research Ethics Committee of University of Almeria.

2.2. Instruments

The Spanish version of the Flow State Scale [31] was used. This instrument has 36 items
that assess the 9 factors comprising the flow state: AC (the balance between the ability
level and the challenge) « = 0.948; AA (the merging of action and awareness) « = 0.589; CG
(clear goals) & = 0.955; CF (clear direct feedback) « = 0.938; CT (concentration on the task)
o = 0.903; SC (the sense of control) « = 0.973; LS (the loss of self-awareness) o = 0.678; DT
(the distorted sense of time) & = 0.420; AE (the autotelic experience) « = 0.827. Each factor
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contains 4 items that are classified on a 10-point Likert scale, 1 being “totally disagree” and
10 “totally agree”.

The academic grades in the Spanish language were also collected in the first trimester
(before the intervention) and in the third trimester (after the intervention) for both the
control group and the experimental group.

To ensure that the participating students responded correctly to the questionnaires,
they were carried out during classes and always in the presence of at least one of the
researchers in case they had any questions that needed to be answered.

2.3. Procedure

A quasi-experimental intervention study design with pre and post measurements was
chosen to address the research questions.

At Time 1 (T1), the social science achievement and flow test was conducted (see
Section 2.4). The flow test was applied for 30 min within the class. Academic achievement
(academic scores) of the first trimester were collected by teachers.

The intervention itself comprised fifteen lessons (1 h each). The control group used a di-
rective methodology through directive class and use of the textbook, while the experimental
group carried out the gamification program.

After the intervention (T2), the flow test was administered within the class and aca-
demic scores for the third trimester were collected.

Design of the Gamification “The Legends of Elendor”

To improve the classroom flow in secondary education, an educational gamification
program “The Legends of Elendor” was designed for the Spanish language. It was imple-
mented during the second and third trimesters of the 2021,/2022 academic year over a total
of 15 sessions of 1 h.

An MDA framework based on game design theory was used [32]. The MDA frame-
work comprises mechanics, dynamics, and aesthetics. The different elements are shown in
Table 1, each designed to promote student engagement and classroom flow.

The Legends of Elendor consists of a gamification program with a magical medieval
narrative where the students work on the content of the language and social sciences sub-
jects through missions offered by the NPCs (non-playable characters) to save the kingdom
and be the heroes and heroines of Elendor [33].

Table 1. Design of The Legends of Elendor.

Flow Elements That Influence in Educational Engagement Gamified Elements in The Legends of Elendor
Balance between ability level and challenge Challenge [34], Progression [35]
Concentration on the task Quests [36]
Clear goals Achievements [26], Badges [37], Points [38]
Clear and direct feedback Rewards [39]
Sense of control Self-expression [40], Decision making [41]
Loss of self-awareness Fantasy [42]
Distorted sense of time Narrative [43]

The dynamics and mechanics of gamification sought to promote cooperation and
dialogue. The students had to create clans, working on each mission as a group. These
missions were signed and based on their performance. They could earn a series of coins
and medals. The coins were used to buy in a virtual store within the narrative world.
Within the store, you could buy virtual goods both to learn more about the narrative or to
improve your avatars or for high performance in all the missions, a slight improvement in
the subject’s final grade.

In The Legends of Elendor, students were given the virtual map (See Figure 1). In
each session, they could access different quests from the narrative related to the curricular
content studied in the classroom.
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Figure 1. Map of The Legends of Elendor.

In each quest, the group of students could earn badges or virtual goods or experience
points depending on how they undertook the mission. For example, to learn the different
elements of a constitution and state laws, each student team had to invent a constitution
for the elf town. If they carried out their challenge properly, they could win the diploma
medal and augment their character’s equipment to help them move around the map.

2.4. Data Analysis

Since the sample size was adjusted, the normality and homoscedasticity of the data
were previously verified to determine which tests to use. This confirmed the possibility
of using parametric tests. A power analysis using G*Power [44] suggested that a sample
size of N = 54 was needed to ascertain small to medium effects (f = 0.25) in a mixed
within/between-subject design («: 0.05, power (1-f3): 0.80, correlations between repeated
measures: r = 0.50).

To analyze whether there were statistically significant differences between the groups
in the pre-test measurements, the t-test for independent samples was used. To check
whether there were differences after the intervention, a MANCOVA was used with the
differential scores (post-test measures/pre-test measures) and, using the pre-test measures
as covariates, for the effect size partial eta squared was reported.

To determine the changes that occurred between the groups, paired f-tests were
performed with the pre- and post-test means of each of the groups, reporting Cohen’s d as
a statistic of the effect size. Finally, a MANOVA was performed to evaluate the influence of
the sex variable. The analyses were carried out with the statistical software SPSS 26.0.

3. Results

First, it was verified that the groups participating in the study were statistically
equivalent in the pre-test. A Student’s t-test was carried out (the results are in Table 2),
where there are no statistical differences (p > 0.05) between the groups at the beginning.

To respond to the first objective of the research, a MANCOVA was carried out with
differential scores (post-test/pre-test) and pre-test scores were used as covariates. The
results of the tests are shown in Table 3. Statistical differences (p < 0.000) were observed in
all study variables; effect sizes were also reported to consider the magnitude of the change,
which, as can be seen, is big.
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Table 2. Student’s t-test for independent samples of pre-test differences between the experimental
groups (gamification) and the control group.

Control Experimental

Mean (SD)  Mean (SD) t p
Balance between ability level and challenge (AC)  27.94 (6.76) 28.03 (6.57)  —0.088 0.930
Merging of action and awareness (AA) 25.42 (6.53) 2492 (6.61) 0518  0.605
Clear goals (CG) 31.22 (6.71) 29.6 (7.69) 1.508  0.133
Clear and direct feedback (CF) 26.94 (6.99) 26.4 (7.69) 0.488  0.626
Concentration on the task (CT) 28.39 (6.06) 27.13 (7.52) 1.227  0.221
Sense of control (SC) 27.11 (6.73) 26.98 (7.52) 0.126  0.900
Loss of self-awareness (LS) 25.31 (9.59) 26.5 (8.26) —0.939 0.349
Distorted sense of time (DT) 24 (7.43) 245 (7.13) —0.477 0.634
Autotelic experience (AE) 26.08 (7.83) 24.9 (8.09) 1.009 0.314
Academic achievement 6.01 (1.48) 5958 (1.51) 0.301 0.764

Table 3. MANCOVA with differential scores using pre-test scores as covariate (Wilks” lambda was
reported).

Control Experimental

Variables Mean (SD) Mean (SD) F p n%

Balance between ability level and 072(5.72) 243(1129) 16850 <0.001  0.079

challenge (AC)
Merging of action and awareness (AA)  0.11(6.73)  3.67 (11.33) 36.137 <0.001  0.156
Clear goals (CG) 2.19 (15.43) 243 (1241) 42.689 <0.001 0.179
Clear and direct feedback (CF) 0.11 (6.45) 3.53(11.33) 31466 <0.001 0.138
Concentration on the task (CT) —0.64 (5.49) 2.86(11.18) 31.215 <0.001 0.137
Sense of control (SC) 0.03(5.10) 2.67(11.33) 24.717 <0.001 0.112
Loss of self-awareness (LS) 1.14 (11.58) 3.08 (11.88) 142.861 <0.001 0.422
Distorted sense of time (DT) —0.14 (5.38) 3.78(11.09) 39.213 <0.001 0.167
Autotelic experience (AE) 0.06 (6.87) 6.46 (12.61) 73.499 <0.001 0.273

For a more in-depth study, a paired sample Student’s ¢ test was performed with each
of the observed groups to know the evolution that they feared at the end of the program;
the results are reported in Table 4. The control group did not undergo significant changes
(p > 0.050) and its effect sizes were small. On the other hand, the experimental group
changed significantly (p < 0.05) in all the variables studied, with respect to the size of the
effect reported, ranging from medium to large.

To respond to the second objective, an ANOVA was performed with the differential
scores (post-test/pre-test) of the control group (M = —0.1, SD = 1.11) and the experimental
group (M =1.18, SD = 1.25). The test result shows statistical differences (F = 66.456, p < 0.000)
in favor of the experimental group, with a large effect size (n}zj = 0.246).

Finally, a multivariate analysis was performed to assess the influence of sex on the
benefits of the intervention. From the MANOVA inferential analysis, we can conclude that
there were no statistically significant differences based on sex (p = 0.150, F (10,000) = 1.477,
Wilk’s lambda = 0.930; n? = 0.070); the effect size confirms this according to the eta squared.
Therefore, we can also conclude that the effect of the gamification program on class flow
was the same for all participants regardless of sex.
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Table 4. Student’s t-test means and deviations for paired samples of the post-test pre-test differences
in the study variables for the gamification and control groups.

Experimental Gamification Group Control Group
Pre Post Pre/Post Pre Post Pre/Post
6o 0 ! P ¢ ey oy P d
Bala‘;;e dbfﬁfjr?gaeb(iité’)level (2:'5%?; (igég) ~2499 0014 —0277 (2.77'2;‘) (Z%‘ZZ) ~1.072 0288 —0.107
Me;%i;‘iﬁ:f&i;‘nd (264..6900) ég:gZ) ~3787 0000 —0427 (2.55'4;5) (55282) ~0140 0889 —0015
Clear goals (CG) (279 760(; (3928%3) —2274 0.025 —0.274 (217%) (135';1227) —-1.207 0232 —0.190
Clear and direct feedback (CF) (276 947(; (299294?; —-3.616 0.000 —0.409 (269331) (57282) —0.146 0.884 —0.016
Concentration on the task (CT) (277512?; (2997999) —2972 0.004 —0.327 (28022) (27023) 0.987 0.327 0.105
Sense of control (SC) (276 '5938) (2994634) —2.733 0.007 —0.311 (277;);) (372591) —0.046 0963 —0.004
Loss of self-awareness (LS) (2862560) (2990579) —-3.013 0.003 —0.352 (5553(1)) é%gé) —0.834 0407 -0.122
Distorted sense of time (DT) (274 130) (2985278) —3.957 0.000 —0.447 éigg) (53722) 0.219 0.827 0.018
Autotelic experience (AE) (284190(; (3916326) —5.949 0.000 —0.726 (?6822) (§68}1§) —0.069 0945 —0.007
Academic achievement (?;?) (Zgg) —4.209 0.000 —0.379 (?gg) (?;l;) 1.000 0.321 0.112

4. Discussion

The present research focused on the relationship between educational gamification
and the classroom flow, as well as on determining whether the sex of the student body
influences this relationship. Our results indicate that the student group who performed
the gamified activities improved their classroom flow in all their variables, while the
students who received a traditional methodology class showed no statistically significant
improvements in any area. When investigating whether sex might have influenced the
classroom flow, it was verified that there were no differences between males and females
within the gamification methodology.

The results of previous research indicate that gamification could be a motivating
strategy for students [45]. Our results are in line with the research work that establishes
a positive link between educational gamification and classroom flow [46]. In the present
research, those students who received traditional classes ended up with worse classroom
flow than those who received gamified classes. There was also a statistically significant
change in the areas of action and awareness fusion, clear and direct feedback, feeling in
control, loss of self-awareness, a distorted sense of time, and autotelic experience.

Regarding the balance between the skill level and the challenge, clear goals, and con-
centration on the task, it is important to note that in the gamified classes these all increased,
whereas there were no significant changes in the control group. It is likely that the lack of
short-term goals and difficult progression may have influenced this. Other research [34]
has emphasized the importance of having clear, fixed, and relevant objectives for students,
whereas offering varying levels of difficulty and/or randomness can negatively influence
motivation and flow. In future research, the gamified learning experience will be designed
with short- and long-term objectives visible from the beginning for students, with the aim
of studying the impact of this change on their classroom flow.

The Legends of Elendor gamification has been beneficial in improving the flow of
high-school students. Similar student motivation results were found in research on other
gamification programs, thanks to the use of a playful narrative [47] and gamification
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elements such as medals, badges, or points [48]. It is likely that the playful and pedagogical
design of educational gamification programs directly influences the impact on students. In
contrast, poorly posed gamification programs can have very negative effects on classroom
flow, such as elevated competition between students, extrinsic-only motivation resulting
from the awards, and the loss of the formative element of the playfulness [49].

Regarding our second research question, no sex differences were found in the class-
room flow. This research was based on other studies [50,51] in which they considered that
learning preferences between boys and girls could vary, as well as their use and preferences
regarding the types of games. In contrast, the findings of this study support the idea that
teenage girls can enjoy gamification in the same way as teenage boys.

Finally, regarding the study’s limitations, there are various aspects that should be
pointed out. Firstly, there is a marked lack of research on playful strategies in socially
deprived communities with which to compare the results, specifically the use of educational
gamification in secondary education and its relationship to classroom flow, particularly
in Spanish educational centers. Secondly, although the study was carried out in different
secondary schools, it was only undertaken in the south of Spain. In future research, the
program should be applied in more schools and in other provinces to obtain a larger sample
and to increase the number of variables analyzed, adding other instruments to assess school
motivation and the classroom climate.

5. Conclusions

The main conclusion we can draw from this study is that playful strategies such
as gamification can play a role in the education system. Our study was designed to
understand its influence on classroom flow, showing that the implementation of gamified
activities can provide students with a greater autotelic experience. This result coincides
with other studies [52] that have demonstrated that educational videogames can be effective
at posing challenges that are perceived by the students as interesting and enjoyable, thus
facilitating their participation and immersion in the task. Utilizing gamification with
attainable challenges and clearly defined goals can therefore facilitate classroom flow and
school motivation. When students are motivated by gamified activities, they have a greater
sense of fluency, learn better, and are less anxious during the assessment [53]. From early
childhood, we have a general psychological predisposition to participate in games [54],
therefore using game mechanics in the classroom can be beneficial for students provided it
is conducted on a pedagogical design that is not based solely on scoring and rewards.

Author Contributions: Conceptualization, A.M.-L. and ].M.R.-E; methodology, A.M.-L. and ] M.R.-E;
software, ] M.R.-F; validation, ] M.A -P. and C.S.; investigation, A.M.-L. and ] M.R.-E;; resources, A.M.-
L. and ].M.R.-F,; data curation, A.M.-L. and ]. M.R.-F,; writing, A.M.-L. and ]. M.R.-F,; visualization,
J.M.A.-P. and C.S; funding acquisition, A.M.-L. All authors have read and agreed to the published
version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki and approved by the Institutional Review Board of University of Almeria (protocol code
UALBIO 01/2021 and 01/2021).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: Study data can be downloaded at https:/ /zenodo.org/record /6655733,
accessed on 15 December 2022.

Conflicts of Interest: The authors declare no conflict of interest.


https://zenodo.org/record/6655733

Educ. Sci. 2023,13, 8 90f 10

References

1. Fredricks, J.A.; Parr, AK.; Amemiya, ].L.; Wang, M.-T.; Brauer, S. What Matters for Urban Adolescents” Engagement and
Disengagement in School: A Mixed-Methods Study. J. Adolesc. Res. 2019, 34, 491-527. [CrossRef]

2. Gordeeva, T.O.; Sychev, A.; Pshenichnuk, D.V.; Sidneva, A.N. Academic motivation of elementary school children in two
educational approaches—innovative and traditional. Psychol. Russ. State Art 2018, 11, 19-36. [CrossRef]

3. Buckley, P; Doyle, E. Gamification and student motivation. Interact. Learn. Environ. 2016, 24, 1162-1175. [CrossRef]

4. Zepke, N. Understanding teaching, motivation and external influences in student engagement: How can complexity thinking
help? Res. Post-Compuls. Educ. 2011, 16, 1-13. [CrossRef]

5. Saleem, A.N.; Noori, N.M.; Ozdamli, F. Gamification Applications in E-learning: A Literature Review. Technol. Knowl. Learn. 2022,
27,139-159. [CrossRef]

6.  Shernoff, D.J.; Kelly, S.; Tonks, S.M.; Anderson, B.; Cavanagh, R.E; Sinha, S.; Abdi, B. Student engagement as a function of
environmental complexity in high school classrooms. Learn. Instr. 2016, 43, 52-60. [CrossRef]

7.  Duffy, G,; Elwood, ]. The perspectives of ‘disengaged’ students in the 14-19 phase on motivations and barriers to learning within
the contexts of institutions and classrooms. Lond. Rev. Educ. 2013, 11, 112-126. [CrossRef]

8.  Alsawaier Raed, S. The effect of gamification on motivation and engagement. Int. J. Inf. Learn. Technol. 2018, 35, 56-79. [CrossRef]

9.  Dicheva, D,; Dichev, C.; Agre, G.; Angelova, G. Gamification in Education: A Systematic Mapping Study. Educ. Technol. Soc. 2015,
18,75-88.

10. Manzano-Leon, A ; Rodriguez-Ferrer, ] M.; Aguilar-Parra, ]. M. Gamification in Science Education: Challenging Disengagement in
Socially Deprived Communities. J. Chem. Educ. 2022. [CrossRef]

11.  Xu, J.; Lio, A.; Dhaliwal, H.; Andrei, S.; Balakrishnan, S.; Nagani, U.; Samadder, S. Psychological interventions of virtual
gamification within academic intrinsic motivation: A systematic review. J. Affect. Disord. 2021, 293, 444-465. [CrossRef]

12.  Deterding, S.; Dixon, D.; Khaled, R.; Nacke, L. From Game Design Elements to Gamefulness: Defining Gamification. In
Proceedings of the 15th International Academic MindTrek Conference: Envisioning Future Media Environments, Tampere,
Finland, 28-30 September 2011; pp. 9-15.

13.  Kapp, K. The Gamification of Learning and Instruction: Game-Based Methods and Strategies for Training and Education; Pfeiffer: San
Francisco, CA, USA, 2012.

14. Alvarez, ].H,; Taxa, F; Castaneda, R.F,; Cotera, S.O. Educational projects of video game gamification: Development of numerical
thinking and school reasoning in vulnerable contexts. Edmetic 2020, 9, 80-103. [CrossRef]

15.  Furduy, L; Tomozei, C.; Kose, U. Pros and Cons Gamification and Gaming in Classroom. Broad Res. Artif. Intell. Neurosci. 2017, 8,
56-62.

16. Giraldez, V.A. Fortnite EF a new sports game for the Physical Education classroom. Innovation and gamification proposal based
on the Fortnite video game. Sport. -Sci. Tech. ]. Sch. Sport Phys. Educ. Psychomot. 2019, 5, 323-349. [CrossRef]

17.  Hernandez Padroén, I.M. El Ministerio de Robin Hood: Una experiencia de gamificacion. Nimeros Rev. Diddct. Mat. 2018, 98,
153-162.

18. Lu, H.-P; Ho, H.-C. Exploring the Impact of Gamification on Users’ Engagement for Sustainable Development: A Case Study in
Brand Applications. Sustainability 2020, 12, 4169. [CrossRef]

19. Quintas, A.; Bustamante, ].-C.; Pradas, F.; Castellar, C. Psychological effects of gamified didactics with exergames in Physical
Education at primary schools: Results from a natural experiment. Comput. Educ. 2020, 152, 103874. [CrossRef]

20. Krath, J.; Schiirmann, L.; von Korflesch, H.F.O. Revealing the theoretical basis of gamification: A systematic review and analysis
of theory in research on gamification, serious games and game-based learning. Comput. Hum. Behav. 2021, 125, 106963. [CrossRef]

21. Csikszentmihalyi, M. Flow: The Psychology of Optimal Experience; First Harper Perennial Modern Classics: New York, NY, USA,
2008.

22. Nakamura, J.; Csikszentmihalyi, M. The Concept of Flow. In Flow and the Foundations of Positive Psychology: The Collected Works of
Mihaly Csikszentmihalyi; Csikszentmihalyi, M., Ed.; Springer: Dordrecht, The Netherlands, 2014; pp. 239-263.

23. Maguire, R; Egan, A; Hyland, P.; Maguire, P. Engaging students emotionally: The role of emotional intelligence in predicting
cognitive and affective engagement in higher education. High. Educ. Res. Dev. 2017, 36, 343-357. [CrossRef]

24. Engeser, S.E. Advances in Flow Research; Springer: New York, NY, USA, 2012.

25. Sillaots, M. Achieving Flow through Gamification: A study on Re-designing Research Methods Courses. In Proceedings of the
8th European Conference on Games Based Learning, Berlin, Germany, 9-10 October 2014; Volume 2.

26. Yeh, C.Y.C.; Cheng, HIN.H.; Chen, Z.H,; Liao, C.C.Y.; Chan, T.W. Enhancing achievement and interest in mathematics learning
through Math-Island. Res. Pract. Technol. Enhanc. Learn. 2019, 14, 5. [CrossRef]

27. Huang, H.C,; Pham, T.T.L.; Wong, M.K.; Chiu, H.Y,; Yang, Y.H.; Teng, C.I. How to create flow experience in exergames?
Perspective of flow theory. Telemat. Inform. 2018, 35, 1288-1296. [CrossRef]

28. Hamari, J.; Koivisto, J. Measuring flow in gamification: Dispositional Flow Scale-2. Comput. Hum. Behav. 2014, 40, 133-143.
[CrossRef]

29. Cheng, M.-T,; Lin, Y.-W,; She, H.-C.; Kuo, P-C. Is immersion of any value? Whether, and to what extent, game immersion

experience during serious gaming affects science learning. Br. J. Educ. Technol. 2017, 48, 246-263. [CrossRef]


http://doi.org/10.1177/0743558419830638
http://doi.org/10.11621/pir.2018.0402
http://doi.org/10.1080/10494820.2014.964263
http://doi.org/10.1080/13596748.2011.549721
http://doi.org/10.1007/s10758-020-09487-x
http://doi.org/10.1016/j.learninstruc.2015.12.003
http://doi.org/10.1080/14748460.2013.799808
http://doi.org/10.1108/IJILT-02-2017-0009
http://doi.org/10.1021/acs.jchemed.2c00089
http://doi.org/10.1016/j.jad.2021.06.070
http://doi.org/10.21071/edmetic.v9i1.12222
http://doi.org/10.17979/sportis.2019.5.2.5257
http://doi.org/10.3390/su12104169
http://doi.org/10.1016/j.compedu.2020.103874
http://doi.org/10.1016/j.chb.2021.106963
http://doi.org/10.1080/07294360.2016.1185396
http://doi.org/10.1186/s41039-019-0100-9
http://doi.org/10.1016/j.tele.2018.03.001
http://doi.org/10.1016/j.chb.2014.07.048
http://doi.org/10.1111/bjet.12386

Educ. Sci. 2023,13, 8 10 of 10

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

(WMA), WM.A. WMA Declaration of Helsinki—Ethical Principles for Medical Research Involving Human Subjects. Available
online: https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-
human-subjects/ (accessed on 20 December 2022).

Calvo, T.G.; Castuera, R.J.; Ruano, EJ.S.-R.; Vaillo, R.R.; Gimeno, E.C. Psychometric Properties of the Spanish Version of the Flow
State Scale. Span. ]. Psychol. 2008, 11, 660—-669. [CrossRef] [PubMed]

Kusuma, G.P,; Wigati, E.K.; Utomo, Y.; Putera Suryapranata, L.K. Analysis of Gamification Models in Education Using MDA
Framework. Procedia Comput. Sci. 2018, 135, 385-392. [CrossRef]

Manzano Ledn, A.; Rodriguez Ferrer, ].M.; Aguilar Parra, ].M.; Fernandez Campoy, ] M.; Trigueros, R.; Martinez Martinez, A.M.
Play and learn: Influence of gamification and game-based learning in the reading processes of secondary school students. Rev.
Psicodiddct. 2022, 27, 38-46. [CrossRef]

Kim, ].T.; Lee, W.-H. Dynamical model for gamification of learning (DMGL). Multimed. Tools Appl. 2015, 74, 8483-8493. [CrossRef]
Nah, EE-H.; Zeng, Q.; Telaprolu, V.R.; Ayyappa, A.P.; Eschenbrenner, B. Gamification of Education: A Review of Literature. In
Proceedings of the HCI in Business; Springer: Cham, Switzerland, 2014; pp. 401—409. [CrossRef]

Gray, S.I; Robertson, J.; Manches, A.; Rajendran, G. BrainQuest: The use of motivational design theories to create a cognitive
training game supporting hot executive function. Int. J. Hum. Comput. Stud. 2019, 127, 124-149. [CrossRef]

Akour, M,; Alsghaier, H.; Aldiabat, S. Game-based learning approach to improve self-learning motivated students. Int. |. Technol.
Enhanc. Learn. 2020, 12, 146-160. [CrossRef]

Birch, H.J.S.; Woodruff, E. Technical exercise practice: Can piano students be motivated through gamification? J. Music. Technol.
Educ. 2017, 10, 31-50. [CrossRef]

Rincon-Flores, E.G.; Santos-Guevara, B.N. Gamification during COVID-19: Promoting active learning and motivation in higher
education. Australas. J. Educ. Technol. 2021, 37, 43-60. [CrossRef]

Vetushinskiy, A.; Zhukov, P. Gamification of School Education in Russia: Case Study. In Proceedings of the 3rd International
Symposium on Gamification and Games for Learning (GamiLearn’19), Barcelona, Spain, 22 October 2019.

Wardaszko, M. Building Simulation Game-Based Teaching Program for Secondary School Students. Simul. Gaming 2016, 47,
287-303. [CrossRef]

Luo, Z. Gamification for educational purposes: What are the factors contributing to varied effectiveness? Educ. Inf. Technol. 2022,
27,891-915. [CrossRef]

Barreal, ].; Jannes, G. La narrativa como herramienta docente dentro de la gamificacion de la estadistica en el Grado en Turismo.
Digit. Educ. Rev. 2019, 36, 152-170. [CrossRef]

Faul, F,; Erdfelder, E.; Lang, A.-G.; Buchner, A. G*Power 3: A flexible statistical power analysis program for the social, behavioral,
and biomedical sciences. Behav. Res. Methods 2007, 39, 175-191. [CrossRef]

Yildirim, I. The effects of gamification-based teaching practices on student achievement and students’ attitudes toward lessons.
Internet High. Educ. 2017, 33, 86-92. [CrossRef]

Manzano-Leon, A.; Ortiz-Colén, A.M.; Rodriguez-Moreno, ].; Aguilar-Parra, ].M. La relacién entre las estrategias ltudicas en el
aprendizaje y la motivacion: Un estudio de revision. Rev. Espac. 2022, 43. [CrossRef]

Whitton, N.; Langan, M. Fun and games in higher education: An analysis of UK student perspectives. Teach. High. Educ. 2019, 24,
1000-1013. [CrossRef]

Manzano-Leoén, A.; Camacho-Lazarraga, P.; Guerrero, M.A.; Guerrero-Puerta, L.; Aguilar-Parra, ].M.; Trigueros, R.; Alias, A.
Between Level Up and Game Over: A Systematic Literature Review of Gamification in Education. Sustainability 2021, 13, 2247.
[CrossRef]

Marczewski, A. Even Ninja Monkeys Like to Play: Unicorn Edition; Gamified, UK: Addlestone, UK, 2018.

Admiraal, W.; Huizenga, J.; Heemskerk, I.; Kuiper, E.; Volman, M.; ten Dam, G. Gender-inclusive game-based learning in
secondary education. Int. J. Incl. Educ. 2014, 18, 1208-1218. [CrossRef]

Homer, B.D.; Hayward, E.O.; Frye, |.; Plass, ].L. Gender and player characteristics in video game play of preadolescents. Comput.
Hum. Behav. 2012, 28, 1782-1789. [CrossRef]

Hamari, J.; Shernoff, D.].; Rowe, E.; Coller, B.; Asbell-Clarke, J.; Edwards, T. Challenging games help students learn: An empirical
study on engagement, flow and immersion in game-based learning. Comput. Hum. Behav. 2016, 54, 170-179. [CrossRef]

Arkiin Kocadere, S.; Caglar, S. The design and implementation of a gamified assessment. J. E-Learn. Knowl. Soc. 2015, 11.
[CrossRef]

Samuelsson, I.P.; Carlsson, M.A. The Playing Learning Child: Towards a pedagogy of early childhood. Scand. |. Educ. Res. 2008,
52, 623-641. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/
http://doi.org/10.1017/S1138741600004662
http://www.ncbi.nlm.nih.gov/pubmed/18988451
http://doi.org/10.1016/j.procs.2018.08.187
http://doi.org/10.1016/j.psicoe.2021.08.001
http://doi.org/10.1007/s11042-013-1612-8
http://doi.org/10.1007/978-3-319-07293-7_39
http://doi.org/10.1016/j.ijhcs.2018.08.004
http://doi.org/10.1504/IJTEL.2020.106283
http://doi.org/10.1386/jmte.10.1.31_1
http://doi.org/10.14742/ajet.7157
http://doi.org/10.1177/1046878116635467
http://doi.org/10.1007/s10639-021-10642-9
http://doi.org/10.1344/der.2019.36.152-170
http://doi.org/10.3758/BF03193146
http://doi.org/10.1016/j.iheduc.2017.02.002
http://doi.org/10.48082/espacios-a22v43n04p03
http://doi.org/10.1080/13562517.2018.1541885
http://doi.org/10.3390/su13042247
http://doi.org/10.1080/13603116.2014.885592
http://doi.org/10.1016/j.chb.2012.04.018
http://doi.org/10.1016/j.chb.2015.07.045
http://doi.org/10.20368/1971-8829/1070
http://doi.org/10.1080/00313830802497265

	Introduction 
	Classroom Flow and Its Relationship with Gamification 
	Present Study 

	Materials and Methods 
	Participants 
	Instruments 
	Procedure 
	Data Analysis 

	Results 
	Discussion 
	Conclusions 
	References

