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Abstract

In the framework of continuous improvement of university education, the
corresponding bodies are attentive to the good practices detached by the agents that
comprise them. In this study, gamification in the mathematics learning process is
described from the perspective of 286 students identified by non-probabilistic
intentional sampling. Under these arguments, the methodology of the study is
non-experimental, descriptive ex-post-facto level; the data for the analysis were
collected in two stages: first moment in an instantaneous way to be able to perceive
directly the gamification in the learning of mathematics through the Mentimenter tool;
in second moment, the questionnaire was applied with 33 items composed of three
dimensions: dynamics, mechanics and component from the contributions of Kevin
Werbach. The results attributed to the study show that gamification, from the
student's perspective, is a dynamic tool for the learning of previous concepts of Basic
Mathematics and Mathematical Complements in the first academic semesters; in
addition, the teacher plays the role of facilitator and the student responsibly manages

his space and learning environment.
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Introduction

The governing body of the National
Superintendence of University Higher Education
(Sunedu) implemented eight Basic Quality
Conditions (CBC), in this way, demonstrate
minimum standards for the operation and
provide educational services in the Universities
of Peru (Sunedu, 2018); in this regard,
responding to condition IV of component V.2

referring to research processes and educational
services for the improvement of student learning,
teachers, from the classroom, promote new
educational practices within the current
scenarios of social isolation; teachers play a
primary role in attracting the attention of students
during virtual classes, even more so when it
comes to the teaching of mathematics (Sanchez,
2020). Today we are called upon to review the
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ways of teaching, session planning, curricular
plans, career plans. Likewise, teaching
strategies, learning styles, the assertiveness and
precariousness of the different educational
institutions have highlighted the worldwide
pandemic. The University, concerned about
learning and teaching in these scenarios, has
been planning and developing the insertion of
gamification actions within the sequence of class
sessions in order to pay and activate the
attention of the mathematical content in this
context of ubiquitous learning (Novoa et al,
2020); ubiquitous learning allows
teaching-learning in a personalized way in any
space and time to the extent that one can have a
computing device such as a computer, tablet,
laptop or a mobile device associated with the
Internet.

For Vanegas and Giménez (2021), the
practice of mathematics allows negotiating the
meaning of its concepts under the standard of
describing and interpreting interactive processes
during the resolution of cognitive conflicts. The
positions described above respond to the
emerging educational model of connectivism
(Siemens et al.,, 2005) from the bases of
psycho-pedagogy; active networked learning is
proper and exclusive to those who learn in a
critical way for their integration in a collective,
making use of social networks for the
construction of knowledge individuals allowing

the insertion to social groups and interact
according to their needs and participatory
interests. For Sanchez et al. (2019) and

Salvatierra et al.,, (2021), within educational
scenarios, the use of technology becomes
important throughout the educational process for
its usefulness, versatility of use for each stage of
learning and teaching at various educational
levels from educational games in networks,
construction of prototypes, simulators, use of
models for simulations, search for information of
high scientificity in different databases.

The learning of mathematics, in isolation
contexts, is manifested as the change from an
approach focused on content to one focused on
the development of academic skills assisted by
computers, allowing the student to adapt to
challenging challenges such as the use of data
search strategies, systematization of literary
content, the use of digital calculators, graphic
simulators among other tools of Web 2. 0 tools,
becoming a mediator of their learning according
to their own pace, which translates into a
constructivist approach based on
experimentation and reflection to activate the
student's attention and awakens the student's
interest, the insertion of educational games
energizes the student's interaction with the
thematic content becoming a vital process of
learning translated into gamification.

For Flores and Uribe (2021), gamification is
manifested as the achievement of objectives
through the game; this activity is reflected in the
classroom as a technique in the digital society,
allowing the student to obtain results through the
achievement of challenges, acquired rewards
and personal growth through visibility among the
participants of the group. Gamification is
understood as a creative technique with
substantial advantages in student learning,
evidencing the acquisition of skills such as the
use of netiquette, interaction with the computer,
behavioral regulation, spontaneous participation,
self-acceptance, visibility of their achievements,
among others. Gamification within learning
allows the link between the student and the
better understanding of knowledge or the
development of skills to wunderstand the
complexity of the tasks (Flores and Uribe, 2021).

According to Ortiz et al. (2018), in the
educational context, gamification are playful and
interactive processes for learning in different
subjects that allow promoting attitudes and
behaviors among students in a collaborative
manner and autonomous study; in this regard,
Parra et al. (2020) refer that the game is part of
life in a natural context; it is also used, in
education, as a spontaneous and natural tool in
educational environments to promote learning.
The obtaining and awarding of points, levels or
avatars, the time of dedication of the students, is
increased to the level of involvement in the
execution of activities. The gamified activity
increases the psychological predisposition in the
student to remain in an active state, thanks to
the use of information and communication
technologies allows this activity within the
teaching and learning process.

For Aguilar and Ramos (2016), student
motivation is caused by gamification for reading
and writing in five stages: analysis, gamification,
formalization, mediation and packaging of the
university student. Villalustre and Del Moral
(2015) adopted, in their pedagogical practice,
simulated games from collaborative digital tools,
manifesting the use and game mechanics, which
allow motivational learning and satisfaction that
enhances the acquisition and development of
competencies. Marin (2015) annexes
connectivity and student engagement through
educational gamification in order to improve the
learning process based on the use of the game;
video games in teaching-learning facilitates
cohesion, integration, motivation by the
dynamizing content allowing the creativity of
individuals.

Educational gamification links the concepts
of the curriculum in the sequentializing process
of learning (Borrego et al., 2017); gamification
enables the learning of university engineering
students during interaction and academic
activities. For Lopez et al. (2019), it is advisable
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to create effective educational escape rooms
during session schedules (Cerda et al., 2017);
mathematics, as a curricular experience at the
university level, is developed at different levels;
the curriculum considers relevant the learning of
this discipline; in such academic process,
multiple factors intervene such as the academic
training of the teacher, level of security on the
subject, the didactics of the teacher, the level of
autonomy of teaching work, cultural level of the
parents, school climate, access to
communication, use of technological tools, level
of intrinsic and extrinsic motivation, among
others.

The perpetuity of teaching and learning
strategies in some university institutions
associated with bad practices that affect the
purposes in the achievement of mathematics
leads to the loss of meaning for students and the
decontextualization of topics far from their reality.
A great number of students consider that
learning mathematics is limited to memorization
based on linear processes, to the schematization
of the book, reducing it to a memorized and
passive learning of calculation. Under this
traditionalist concept, biased and removed from
contemporary scenarios, students have migrated
towards environments and the use of
computational tools facilitating feedback,
interaction and self-evaluation for cooperative
work as a strategy for knowledge construction.

Mathematics and games inserted into
learning, according to Eguia et al. (2015), allow
the development of skills in the student,
encouraging collaborative and participatory
learning; in this regard, Holguin et al. (2020)
point out that, after the systematic review,
gamification can affect academic performance
provided that the applications are designed
under cognitive parameters accompanied by the
teacher. From this perspective, there are tools
that are frequently used by the teacher to create
short questions such as Quizizz, Flipquiz and
Kahoot, where the student answers from a
computer or mobile device. The Padlet to create
walls as if it were a collaborative whiteboard with
simultaneous participation on a questioning
given by the teacher or the one who directs.

Gamification, as part of the learning of
mathematics within the context of pedagogically
mediated games, implements a scoring system,
badges, rankings, levels, among others,
according to achievements; this generates a
dynamic of competition, exploration, collection,
among others, awakening a high level of
motivation, intellectual curiosity, recognition by
whoever directs with cognitive stimulation of
achievements of resolution of exercises by
levels.

Ruiz (2019) comments that, in 2015, the
quizizz was implemented as a game within
academic activities; this quiz game allows us to

customize and create our own quizzes or exams
in a fun, playful and interactive way (Rodriguez
et al.,, 2019). In recent years, the use of online
resources to formulate multiple-choice questions,
related to educational gamification, has
increased. The quizizz is a gamification tool with
free and open access, which encourages
teachers to interact with virtual resources; in this
way, collaborative learning and student
motivation during the learning process are
allowed. For the organization of the questions,
the teacher decides the time and order of each
question; each student controls his/her time and
performs the activities in a calm, reflective and
individual way. At the end of the contest, the
student can detect the successes and failures,
identify the time spent for each of the questions,
level position against the other competitors, and
receive virtual stimuli. Game-based or gamified
learning in higher education contributes to the
development of mathematical competencies and
skills as basic and fundamental aspects, which
will allow promoting and consolidating the initial
concepts.

In reference to the manifestation in previous
lines, the practice of quizizz represents a tool for
gamification; from the teacher's practice, it
represents an innovative view of interaction with
technology in favor of the learning of the
thematic contents of the curricular experience
implemented as innovative teaching practices. In
this regard, Naffah et al. (2016) present an open
perspective on the development of educational
games, which prioritize the challenge related to
their development and effective potential in the
classroom as open educational resources for the
student. Herndndez et al. (2016) refer to the
existence of different gamification elements that
can be applied to academic work.

The learning of mathematics associated
with gamification releases attitudes, emotions
and interest towards learning (Romero and
Lépez, 2021; Cadavid and Gomez, 2015); it is
clear the lack of mathematics knowledge in
higher level students when dealing with
precalculus which are preliminary concepts to
higher mathematics; the use of virtual gamified
tools is a good alternative to improve academic
performance and reduce student dropout in
academic semesters (Zabala et al., 2020);
game-based learning in the teaching of higher

mathematics has generated remarkable
changes, allowing to capture the student's
attention and promote cognitive learning

strategies, in addition to reinforcing emotionally,
soft and behavioral skills.

Material and Method

The study was developed in university
students of public and private modalities enrolled
in the subject of Basic Mathematics or
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Mathematics Complements; the selection of
students responds to the criteria of sufficiency
and representativeness who issued their
perceptions about gamification in the learning of
mathematics. From the scope of the
methodology, the study is non-experimental,
since the variables are not manipulated, with an
ex-post-facto descriptive model (Rodriguez et
al.,, 2017); the information was collected in the
natural context where the student makes use of
gamification tools spontaneously. The idea
shared in the research has focused on the
consideration concerning gamification in the
scenario of learning mathematics, allowing us
the insertion during the teaching learning
process favoring the interaction between
students, in addition the academic objectives
and the improvement of student-teacher
relationships were achieved. In this sense, the
objective of the study was to describe and
analyze the perceptions of gamification in
mathematics learning from the university
student's perspective.

In order to identify the perception of
gamification, a survey was made through the
mentimenter tool to the question "What is your
opinion of gamification?", the answers obtained
allowed to identify the role of interactive actions
planned by teachers during learning sessions;
then the perceptions were collected from the
technique of a questionnaire previously validated
by judges with recognized experience in
educational technology, obtaining the content
validity verified by the Aiken technique. The
instrument developed and validated was called
Questionnaire of perception of gamification in the
learning of Mathematics, with 33 items
distributed in three components from the
contributions of Kevin Werbach taken from
Tobon et al. (2020), who attribute the production
of educational materials based on the logic of
video games with a focus on gamification of
learning that implies a learning model based on

interactivity. In this regard, Ortiz et al. (2018) and
Area Moreira and Gonzalez (2015) attributed the
three components and indicators on which the
study was launched.

Dynamics made up of 8 items that detect
the restrictions or rules for the game, the
emotions that flow during the interactivity, the
stories during the participation, the progression
of levels detecting the successes and failures in
the act of playing the game. Mechanics
conformed by 12 items committed to the
student's challenges during the participation, the
competitions among group mates with the
intention of winning or reaching the best levels,
associated to rewards with visibility for the
participants who managed to place themselves
among the first places, becoming creators of
crowns, avatars, among others, awakening
personal egos and personal egos, among others,
Components made up of 9 items that allow to
show the levels of achievement, in addition the
participant selects the character for identification
during the game, assuming the levels of
achievement in situations of complexity facing
exercises and problems from lower to higher
grade while getting it right and positioned in a
new record.

Results

The perception of gamification, the quizizz
by the students, the results are shown
simultaneously in real time to the question
attached through the mentimeter tool (Martinez,
2019); the answers obtained are shown in the
word cloud detected by its simple and
participatory form in real time with each
participant answers (it was limited to 1 words as
an answer for each student); while the answers
are recorded and the frequencies of words
detected, assume various sizes and colors
depending on the answers issued.

situations  with greater human-machine
What is your opinion on gamification?
monday
provides knowledge
a useful tool
v - helps us to learn helps us to learn
g~ A understandable p
£° Inte restmg critical thinking
“ s
is son':??\:ncghr;:w = fu n =
e I — o (0 super fun
game to learn o isefu c yellow
S practice S. Verv oos
© © g
1didactic interactive and competitive § g
competitiveness
Figure 1.
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Frequencies of perception of gamification

The results is the report of the mentimenter
on the perception of the questioning visible in the
figure that allowed standardizing the answers
given by the students (n=286), this tool is based
on the Delphi method that allows the standard
construction in consensus with those who
interact (Muse et al., 2020).

The simplicity of using the tool allowed for a
very impactful report in an instantaneous manner
that fixes attention on size, location and colors.
The results with more frequency and size are
positioned in the center differentiating colors. In
reference to the image, they state that
gamification is fun for learning; it is due to the
fact that the student participates spontaneously
with the games inserted in the contents treated
in class; this activity allows paying attention
during the explanation of the subject in a virtual
way, this is associated to the acquisition of
information allowing him to interact while
learning. The fun is translated to the
predisposition to understand, to understand the
meaning of the concept for a meaningful
learning, associating to the dynamic component
in the generation of emotions during the
interaction.

You advance quickly in the gamified class (a 8)

You show demotivation in the gamified class (a7)

You have difficulties to make progress in the gamified class (a 6)
You show willingness to participate in classes (3 5)

The pace of the gamified class is not difficult (a 4)

You learn more in the gamified class (3 3)

You feel comfortable with the gamified class (3 2)

The dynamics of the game motivates you to leam (a 1)

Figure 2.

The other frequent term detected is
practicality; it is based on its ease of
manipulation and access to the game for
interaction in the resolution of questions with
alternative answers associated with sounds,
competition, prizes, visibility of achievements by
the members during the interaction inserted to
the competitiveness to obtain avatars, crowns,
cards, among others, allowing to strengthen the
ego and strengthening learning. The learning of
mathematics is made interesting by the insertion
of interactive tools inserted sounds, the interface
of the presentation board during the competition.
The student discovers the practical usefulness of
mathematics, who is the source of motivation
that will soon constitute the basis for the
performance of subjects for their professional
training. Under the described positions to the
instantaneous answers detected by the
described tool, the perceptions are associated to
the questions of the questionnaire composed of
three components. With respect to the Dynamics
composed of eight items, the active detachment
of the student in front of the gamification is
evidenced, obeying the rules of the gamification
associated to the assertiveness, in the figure.

23.8%
17.0%
15.6%

0.0% 5.0%

10.0%

15.0% 20.0% 25.0%

Percentage frequency of the dynamic component of gamification

The results indicate the restrictions inherent
to the rules of the game, as in the case of the
item "you advance quickly in the branched class.
The 10.9% of the students surveyed, predispose
that the interactive activities are indicated for a
certain moment; but it does not allow exploring
other questions since it is biased for the end of
some moment of the class; however, a low
percentage of 2% of students are unmotivated,;
upon inquiry, they stated that these games are
not adapted to the university level and it is
limited for learning and they were inhibited in

participating, we could assume that they do not
know the benefits of the tool. On the other hand,
in the indicator of emotions, 23.8% of the
participants present good disposition for the
study so they learn more during the gamification
sessions,  demonstrating  proactivity  and
managing to connect their previous learning,
associating to the item referring to the pleasure
of interacting, 17% show joy generating a good
predisposition to access the questions and face
challenges at different levels of difficulty,
appreciated in the result of 14.3%.
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The dynamics of learning mathematics in
gamified classes is relevant, since the student
accesses previous concepts associated with
different levels; in this regard, 12.9% of
respondents stated that learning mathematics
does not show difficulty in answering questions,
moreover it is advantageous because it awakens
interest and the euro to face new situations;
therefore, to new fun experiences, generating
intrinsic motivation to answer and access visible

Lower scores make you feel satisfied (b 11)

Leveling up does not make you crave rewards (b 10)

You prefer not to compete in classes (b 9)

Getting higher scores makes you feel happier (b 8)

You think the rewards were enough (b 7)

Group work generates a higher degree of competitiveness (b 6)
Show boredom in the gamified class (b 5)

Teamwork involves the class (b 4)

Rewards motivate you to complete challenges (b 3)

You feel comfortable competing with your peers (b 2)

answers, this description was expressed by
15.6% of students. Finally, regarding the
progression indicator, 3.4% of the respondents
perceive that, thanks to the gamification inserted

into the mathematical concepts, students
advance and progress at different levels,
acquiring rewards such as cards, avatar,

positions on the board, and Vvisibility of
achievements by the other competitors.

20.41%

Gamified class motivates you to learn more (b 1)
0.0%

Figure 3.

8.0% 16.0% 24.0%

Percentage frequency of the mechanical component of gamification

However, 5.44% of the gamification
participants do not feel satisfied or do not show
interest in taking on a learning challenge, in
addition to this, 2.04% do not prefer to compete
and show their achievements in the learning

You showed difficulty in answering each question (C7)

You prefer the questions to be shown with letters (C6)

You manage to understand the class with gamification (C5)
Having the highest score motivates you to learn more (C4)
You surpassed your level in gamified class with ease (C3)
The graphics illustrate the content of the question (C2)

You achieve expected learning with gamified class (C1)

sessions, which would allow 2.04% of the
participants to generate boredom the act of
competing, playing, showing their achievements
and blunders spontaneously during the learning
process.

2041%
18.37%

0.0%

Figure 4.

50%

10.0% 15.0% 20.0% 25.0%

Percentage frequency of the gamification component

The results of the table allow us to evidence
the percentage frequencies of the items of the
progression indicator issued by the students
during the interaction in the learning of
mathematics; in this regard, 20.41% of the
students show predisposition to learn more than
expected since the exercises are of short and
closed answers; the interaction and the

characteristics of the games motivate the
development of competences and skills, of them,
13. 61% of the respondents present
predisposition to compete among their peers
feeling confident to take on challenges and
challenges; these arguments corroborate the
17.01% of the students who are motivated during
the interaction with the questions related to the
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topics of the subject interacting, frequently
observing their achievements and order location
in the interface.

11.56% of the students present
predisposition to compete in gamification, this is
due to the interaction that by nature show these
tools associated with sounds, score assignment,
positioning in simultaneous comparison with their
peers acquiring rewards such as 8. 84% of the
students show representativeness to this act for
being part of the learning process, representing
the main indicator of the rewards; in addition,
students show interest in being named by the
teacher as winners in each event, showing the
ego of being mentioned and visible by the other
participants by being creditors of honorable
mentions in a visible way and manifested by the
teacher. In this process of recognition, the
student acquires a strong motivation and,
consequently, feels committed for their next
participations leading to attention, promoting
autonomous learning, viewing slides and other
learning materials hosted on the platform and
others as in the case of the Khan Academy
(Salvatierra Melgar et al., 2021).

Finally, in the gamification component
dimension, the winner's status indicator shows a
considerable percentage since 20.41% of the
student’s state that, by obtaining high scores in
gamification, they feel motivated to learn and be
more competent in their next contests, allowing

the ease of learning the branched class as
shown by 18.37% of the students. In addition,
17.01% of those observed consolidate their
learning through gamification and expect to
reach the expected level. Possibly, they are
those students who achieved a good interaction
with gamification, achieving adequate levels in
the acquisition of mathematical contents to solve
their questions and doubts regarding the
thematic contents.

The perception of the way of presenting the
questions associated with figures shows a good
acceptance of fixation during problem solving,
since it generates attention and adequate
visibility; in this regard, 8.84% of the students
show representativeness to the questions
through icons; however, 10.20% of the students
show interest in the questions with literal
statements. Finally, regarding the achievement
levels indicator, in the tool interface, the scores
are shown spontaneously to the success or
failure of the questioning associated to the time
spent for each question and, at the end of the
game, the participants are able to show the
general location, showing in descending order
the names of each participant; the first places
are made to creator of cards, avatar, virtual
rewards with visibility for all members of the

group.

Table 1.
Goodness of fit to the items of the dynamic component of gamification

al a2 a3 a4 a5 a6 ar a8
Dinamic 28.79 34.01 66.7 19.65 |24 1.36 | 049 | 139

¥ =409 X?l—D.DS_:T_‘n = 14.07

bl b2 b3 b4 b5 b6 b7 b8 b9 b10 | bl1l
Mechanic 54.55 24.2 37.88 | 13.6 | 0.55 | 17.52 | 10.2 491 | 055 |0.97 | 3.88

X2 = 6156 X7,_j 4510 = 18.307

cl c2 c3 c4 c5 c6 c7 c8 c9
Component | 38.27 104 44,63 | 55.1 10.35 | 13.78 | 4.96 |8.82 | 0.55

X2 =3181 X5 = 15.507

The goodness-of-fit test (Mahdizadeh and
Zamanzade, 2019) shows that the questionnaire
items are associated with and dependent on the

dynamic, mechanical and component
dimensions, as detected by the Chi-square
statistic; in this regard, in the dynamic

dimension, the comparison of X_c"2>X ((1-0.

05;7))"2 (41.9>14.07), likewise, for the
mechanical dimension X_c"2>X_ ((1-0.05;10))"2
(61.56>18. 307) and in the component

dimension al del X_c"2>X_((1-0.05;8))"2
(31.81>15.507); these results allow us to affirm
that the arguments described above obey each
of the components in reference and the
differentiated existence of the results between
the items, in addition the actions of gamification
during the process of learning mathematics by
the student respond to the items of each
dimension.
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Discussion

The emergent educational model of
connectivism (Siemens et al., 2005) is the basis
of the psychopedagogy of those who learn in a
personalized way physically; but massified within
the virtual environment; the study is based on
this principle, since the student from his physical
location participates in a personal way in front of
a group of his peers visible virtually; in this
circumstance of social isolation, interactivity has
shown great importance in the learning process
from different scenarios (AlKhaza'leh and
Obeidat, 2021). Gamification translated into the
insertion of games for learning mathematics. For
their part, Flores and Uribe (2021) state that the
achievement of learning through the game
allows the student to interact with the
questioning of mathematics topics exposed by
the teacher (Ortiz-Coldn et al., 2018; Relaiza, et
al., 2021). Gamification is an interactive tool that
supports learning adaptable to various topics
and applicable at all educational levels; in
addition, it has been possible to observe
volitional aspects such as empathy, thus, the
manifesto of the winners enunciate that..... the
next one, you will win the contest, now it is my
turn...., these reactions are very frequent,
demonstrating to be part during the contests and
their visibility in the levels achieved.

The game is part of life (Parra et al., 2020),
in a natural context, such as learning in
educational environments associated with virtual
scenarios generating expectations and
motivation (Aguilar and Ramos, 2016) in a range
of open and unlimited information (Villalustre and
Del Moral, 2015); social simulations games allow
collaborative learning and promotes the
development of skills such as interactivity, how
to respond in front of the ordered when
addressing listeners, respect in front of their
peers, accepting the rules of the game, among
others (Marin, 2015). Connectivity and
educational gamification potentiate the learning
process based on the game, facilitating
cohesion, integration, linking concepts and
qguestioning in the learning of mathematics; in
this regard, Borrego et al. (2017) indicate that
gamification allows learning in conjunction with
academic activities, (Lopez et al., 2019);
students promote their academic achievements
in an ascending way, evidencing the levels and
positioning during interactivity.

For Cerda et al. (2017), academic
achievement, in the mathematics curricular
experience, is influenced by multiple factors,
gamification inserted in the mathematical content
allows to contribute one of the many factors for
learning in an interactive way (Gonzéalez, 2000);
calculations are addressed in a concrete and
immediate way to access the answers
associated with images, sounds, displacement of

silhouettes in the interface and the distractors
inserted in the competition; in this regard, Eguia
et al. (2015) state that gamification allows the
development of interactive skills. For Holguin et
al. (2020), they contribute to the detachment of
cognitive processes in the company of the
teacher (Ruiz, 2019). The quiz game allows
personalization in order to identify levels of
achievement in the various problems and
exercises applied during the sequence of the
learning session. By its nature, this action
awakens interest by engaging participation. The
arguments of Rodriguez et al. (2019), on the use
of technology in educational institutions, have
allowed adapting to the processes of evaluation
and resolution of exercises and problems to be
treated virtually by the students, making use of
platforms. During gamification actions, one of the
tools of open access and interactive, attractive
and easy to use is the quizizz, which shows a set
of short questions with closed answers, by its
form of interaction and colorful interface
associated with distractors arouses motivation to
face the questions; for Naffah et al. (2016), it is
an open perspective to the games associated
with learning virtually.

Learning mathematics associated with
gamification allows motivating and awakening
interest (Romero and Lo6pez, 2021), since they
relate conceptual aspects and game interaction
strategies; for Cadavid and Gomez (2015),
learning precalculus in a virtual gamified
environment leads to improved academic
performance; according to Zabala et al. (2020),
game-based learning generates notable changes
in  cognitive, emotional and soft skills
development as evidenced by the indicators
during the study.

Universities, permanently, seek and
encourage new educational practices within the
current scenarios of social isolation; under these
circumstances (Figallo et al., 2020), 56% of the
licensed universities started online teaching,
after a few months of the beginning of the
pandemic, incurring to the use of tools with
specialized platforms and many of them with free
access platforms, facing these academic
practices they are discovering and promoting the
use of different tools, without having previously
discovered their usefulness, functionality of use
that possibly many of these activities will last
during the academic activities when returning to
face-to-face (Vértiz, et al., 2020).

Conclusion

Gamification, from the student's
perspective, is a dynamic tool for the learning of
the previous concepts of the contents of Basic
Mathematics and Mathematical Complements in
university students in the first academic
semesters. In these virtual scenarios, the
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teacher plays the role of facilitator in terms of
access to information and monitoring during the
actions of gamification within the virtual tools;
however, the student acquires and learns in a
ubiquitous way when he/she shows attention,
concentration and motivation within the use of
information technology linked to mathematical
contents, demonstrating skills and abilities to
responsibly manage his/her learning space and
environment.
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