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Abstract

The objective of this article is to design an evaluation proposal implementing gamification tools that
promote motivation and meaningful learning of Mathematics in students. For many of the students,
Mathematics is synonymous with frustration, discouragement and apathy, since they consider it a
difficult, boring, abstract subject with little practical application. In this context, the use of digital
evaluation applications such as Kahoot and Quizizz is proposed, which present a mechanic that allows to
casily use elements of gamification as a game, participants compete with each other and receive
immediate feedback on Its performance. Furthermore, it allows motivation to be inserted as a transversal
axis throughout the educational process. The methodology is based on three phases: the first is the
research design where the mixed approach was established; The second phase consisted of collecting
information for both the diagnosis and the development of the proposal. Among the techniques used were
the surveys aimed at teachers and students, observation cards, micro-curricular planning and note
recording. The results obtained were to consider evaluation as a comprehensive, systematic and systemic
process and that through gamification has contributed considerably to the significant learning of

mathematics in students.
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1. Introduction

1.1. A Subsection Sample

Assessment is an essential innovation tool, so that a change is generated in favor of more
meaningful learning for students, the teacher must establish a more creative way and return to it, investing
more pedagogical and technological resources in order not only to innovate but to reach a satisfactory
evaluation in favor of learning content. The Ministry of Education mentions that, within the evaluation of
student performance, teachers must apply various instruments to measure student attitudes and skills in
response to the educational process and its application in daily life.

The educational system regarding the evaluation process is constantly changing, author as (Coll,
2008). He mentions that “ICT is presented as a powerful instrument to promote learning, both from a
quantitative and qualitative point of view” (p. 2).

Technology focused on education has a set of resources, processes and information and
communication tools applied to the structure and activities of the educational system (Gonzalez, 2015).
Sosa Diaz et al. (2010) show that educational practices aligned to ICT, when properly integrated,
potentiate the teaching-learning process; hence its importance in education, because it has some
advantages such as: applying new learning methodologies, using digital tools for planning and teaching,
saving time preparing educational material, students interact, play and learn from various platforms; in
today's society one of the methodologies to achieve meaningful learning,

According to Valverde (2012), he mentions that play is part of the emotional and cognitive
development of the human being, it motivates the dimensions of being, knowing and doing, consequently
its use as a learning tool has a promising approach both for teaching and reinforcing knowledge. As for
the development of skills, problem solving, collaboration or communication, Vargas (2015) asserts that
by incorporating the game into the learning process, the transmission of content is participatory,
interactive and focused on the interests of the students.

Currently, gamification arises, a technique that refers to the use of game design elements in non-
game contexts (Deterding, 2011). Gaitan (2013) mentions that “Gamification consists of transferring the
dynamics of games in the educational field” (p. 15). That is, it is a learning technique that transfers the
mechanics of games to the educational-professional field in order to achieve better results, either to better
absorb certain knowledge, improve some skill, or reward specific actions.

Parente (2017) mentions that the impact of gamification also reaches the educational world, since
the same techniques are applied to the training process and, in this case, its implementation should go
even faster, since the pedagogical system has been evaluating video games for some time as active
elements of training, replacing many study materials with video games, which are quick, light and fun to
transmit knowledge.

There are several free applications that could be used for formative assessment, Socrative (exams,
surveys, gamification, indicators); Kahoot (gamification questionnaires, surveys); Quizizz (quizzes and
words, cultural games, etc.); among others; (Artal, 2017) In his article he mentions the advantages of free

software, its implementation in the classroom is simple and does not entail any added cost. It should also
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be noted that these new tools allow Gamification to be used as an integrated teaching methodology within
the “Flipped Classroom” educational strategy.

Therefore, its implementation in the classroom is relatively comfortable and encourages student
participation and motivation, allowing them to be actively involved. Thus its proper use produces a
stimulus in the student, improving the perception of their academic tasks

On the other hand, Macias (2017) affirm that "in the educational field, learning mathematics is
very complex for most students", which causes its high failure rate. This premise is correlated with the
results of the PISA report of the (Ministerio de Educacion del Ecuador, 2018), which indicates that 70.9%
of students do not reach level 2, categorized as the level of basic performance in this subject. This
motivates teachers to look for proposals that break the lines of the static and conventional, and that allow
the development of skills, for this reason Gamification has become an attractive alternative since it
responds to the interests of students in the game and it offers the possibility of learning by playing
(Werbach & Hunter, 2012).

For the reasons stated above, this article aims to implement gamification in assessment using free
digital applications that allow teachers to use them as a pedagogical tool to positively influence students
to achieve the specific objectives of meaningful learning of mathematics and motivating through a game
dynamic, the evaluation process.

The design of a gamification proposal will allow to start methodologies where the participants
generate real situations of play in relation to the achievement of school contents and objectives during the
development of the gamified activities, that is to say that it is a still novel methodology concept due to the
fact that it has been applying for a few years in our educational system; the functionality of two digital
educational applications (Kahoot and Quizizz) implemented in the educational field within the
assessment, will change the process of teaching-learning of Mathematics in students and inserting

motivation throughout the educational process. (Velasco et al., 2020)

2. Problem Statement

= The evaluation is a process that allows evaluating the level of performance in the student's
training; In both students and teachers, the evaluation process becomes a synonym for tension,
nervousness, repression and even discrimination, by not responding to the demands for each
content.

= According to Navarro et al. (2017), evaluation as a component of the teaching-learning process
focuses the attention of managers, teachers, students and parents, given its relevance in
publicizing the results achieved in student training, the quality of teacher and the effectiveness

of the educational process.

3. Research Questions

Does the implementation of gamification in the assessment process using digital applications allow
teachers to use them as pedagogical tools to positively influence students in order to meet the objectives

of meaningful learning in mathematics?
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4. Purpose of the Study

Implement gamification in the evaluation process using free digital applications that allow teachers

to use them as a pedagogical tool to positively influence students by achieving specific objectives of

meaningful learning in mathematics.

5. Research Methods

This research has a mixed (qualitative-quantitative) approach, an experiential introspective

approach with a documentary, exploratory, descriptive, explanatory, quasi-experimental and comparative

methodology; relating technology and the evaluation process of the 10-year-old students of the “Vicente

Fierro Educational Unit of the city of Tulcan, Carchi Province”. For this purpose, three phases were

established: research design, information gathering and proposal.

5.1.

5.2.

5.3.

Phase 1: Design Research

In this study it was determined as a population: six teachers from the area of mathematics, 156
students from the tenth years of Higher Basic General Education of the “Vicente Fierro”
Educational Unit, of which 78 students will be the control group and 78 practical group, the
They were directly involved in the implementation of an assessment tool based on digital

applications such as Kahoot and Quizizz to achieve meaningful learning in mathematics.

Phase Information Research

The information collection was carried out since September 2019. The documentary review
was carried out in Google Scholar and in the indexed databases Ebsco, Scopus, SCimago and
Scielo, it was accessed through the virtual access of the UTN library. References related to the
study topic and its key words such as gamification, digital tools, evaluation, motivation,
learning were obtained. Using the worksheets, the most interactive digital assessment tools
were selected in order to identify the acceptance of implementing gamification in the
assessment processes. Surveys aimed at both teachers and students, class observation cards.

The study was carried out with students from the tenth years of higher basic education, a
control group with strategies and traditional assessment instruments, and the practical group
participated directly in the implementation of an assessment tool based on free digital
applications such as Kahoot and Quizizz. This allowed knowing the degree of acceptance and
motivation for learning mathematics, the analysis was performed with the report of the first

quarter grades of the 2019-2020 school year. Gamification

Gamification Proposal Design

With the data obtained in phase 1 and 2, a proposal was designed to integrate gamification into

assessment strategies and instruments for teachers in the area of mathematics to use. Free software was

used with digital gamification applications such as Kahoot and Quizizz because they are free and easy to
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learn; this type of assessment instrument facilitates teaching-learning for mathematics teachers and for
students the development of mathematical logical reasoning skills and high motivation (Vergara
Rodriguez et al., 2019).

According to the author, in his study he mentions (Artal, 2017) that these new tools allow
gamification to be used as an integrated teaching methodology within the educational strategy "Flipped
Classroom". This new pedagogical approach consists of scheduling less active tasks for students to carry
out outside the classroom and reserving class time for the series of activities that require greater
participation and interaction.

In the comparative analysis carried out among the most used tools, it was observed that Kahoot is
a well-known application and offers the possibility of turning the evaluation into a game element that
allows the student's motivation to carry out this process, and can also interact during of a class with
students around skills. In it, the student can interact with the teacher, who at the same time is in charge of
designing the possible questions and answers; It has a quite attractive appearance, since it can arouse the
interest of the students through animations, background music, etc. The Figure 1 and 2 show the interface

that students see on the main screen and on their mobile devices.
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Figure 1. A figure caption is interface the Kahoot

The Quizizz application allows students to provide a continuous and gradual review of the subject
consolidating meaningful learning class to class with a review of previous consolidating their knowledge,
this shows us the questions and answers on the projected group main screen, but each player receives
questions and responses regardless of their peers. in a different order each participant. This ensures that
the student does not copy these questionnaires, to focus on their own questions, responding to the rhythm

you want to display Quizizz from the mobile device of the student.

Quizizz

Figure 2. A figure caption is interface the Quizizz
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6. Findings

Based on the documentary analysis, the references related to the study topic were able to clarify
and describe the two variables: 1) gamification as an evaluation tool and 2) meaningful learning. The
observation and comparison analysis between the Kahoot and Quizizz applications, after having been put
into practice, determined criteria that must demonstrate legitimacy and be in accordance with the function
and the object. The characteristics of these two evaluation applications showed that there were differences
in the presentation of questions, feedback, speed of progression and method of the questions, technical

requirements, etc. As observed in table 1.

Table 1. Table captions should be placed above the tables

Comparison Criteria Kahoot Quizizz

Participants can view response  Participants can observe the questions

Submit options. Questions are asked to the and answer choices on the computer
questionnaires entire group using a projector or screen in a different order
computer screen. individually
. t t
The answers to the questions PIesents messages
. positively based on the
presented in ;
Feedback . . correct or incorrect answer
statistics responses to a particular ) .
. of immediately after the
question
answer.
Each participant can
. . answer the followin
Each question has a set time to wer wing
question after he /
answer after
. she meets the above
Progress all participants can observe the )
. question on your
podium and )
screen or the time
score
allowed to answer
that question is over.
The application requires a large A device connected
screen to the Internet, as a
where all participants can read the smartphone, tablet,
questions, a projection device, laptop or computer
Requirements smart board, where the instructor

could start the
questionnaire and participants were
able to answer
questions.
You can use the

Internet-connected device such as
a smartphone, tablet, laptop or
computer so that participants could
use and answer questions

Development of
questions and
options

Gamification in the
application

Multiple choice questions, replies
with
different colors, Visual elements
may be
included in the questions, True
false
questions

It is an extraordinary way to
gamificar
learning, we can ask questions and
contests
with students can play and learn.

number of multiple
choice answers, Both
questions and
response options
could include images.
The preview is
available to develop
questions.

Is a quiz game like
multiplayer, It allows
you to modify and
customize the
questions to create
your own quizzes or
exams in a fun and
playful way
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6.1. Teaching parameters

In the research that was carried out on the six teachers in the area of |mathematics, both in the
classroom observation cards and in relation to the applied survey, it was possible to observe the repetitive

and traditional evaluation strategies used by the teachers, as shown in figure 3.

Assessment Strategies

60
50
40
30
20
10 - 4 “—y A

0 Written Written and Oral lessons Digital Exhibitions
Questionnaires digital questionnaires
questionnaires
= Series] 57 15 2 4 0

Figure 3. Assessment strategies applied for students

The importance of using this type of assessment tools was observed that at present it has expanded
in the educational sector, given that they are easily accessible programs and free software, on the other
hand, the use of these teaching tools allowed to increase the factor of Motivation of the student since by
means of the fun games and the revision of a questionnaire or a debate during the game they can make
these activities exciting and attractive for the students, also the teacher got good feedback with the degree
of assimilation of the subject of mathematics and thus achieve meaningful learning.

In the experience that was applied to the use of this type of assessment tools that are observed
today has expanded in the education sector, since they are easily accessible and free software programs,
on the other hand, the use of these teaching tools allowed to increase the motivating factor for the student
as through fun games and review of a questionnaire or discussion during the game may cause these
activities are exciting and attractive to students, and the teacher got a good feedback to the degree of
assimilation of matter of mathematics and thus achieve meaningful learning. The Figure 4 shows the
results regarding interest in the study of mathematics, where the little interest on the part of the students

can be observed.
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Interests in learning Mathematics

Nothing interesting
Uninteresting
Something interesting

Interesting

Very interesting

Figure 4. Are you interested in learning mathematics?

The instrument consisted of a questionnaire. Ten questions were asked to the students regarding
the use of the two evaluation tools proposed, in order to analyze their opinion on the use of these, from
the degree of motivation they arouse to the perception of their usefulness for content evaluation, in
addition to the positive / negative effects of the tools used in gamification activities with respect to
meaningful learning of mathematics, peer interaction, student-teacher interaction and the problems
encountered during implementation and the solutions to these problems and comments provided. The next
most relevant questions in this research are:

In your opinion, have you found positive results when using the Kahoot and Quizizz applications

in the math subject?

Kahoot and quizizz utility

40

30
m -
-
1 2 3 4 5

B 1. Lower utility

Figure 5. The use of Kahoot and Quizizz and their usefulness in the educational system

The students answered positively the use of digital tools, thanks to this, these results can be used to

try to adapt the methodologies as best as possible to their interests and needs, as shown in figure 5.
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6.2. Comparative Analysis Motivation-Learning

The proposal to implement gamification tools in the classroom is relatively comfortable and
encourages student participation and motivation, allowing them to be actively involved. Thus its proper
use produces a stimulus in the student, improving the perception of her academic tasks. The student's role
changes from a passive behavior (master class) to an active attitude (Flipped Class). In this way, the
classroom time is destined so that the student can assimilate the contents, carry out academic tasks, work
in groups, solve doubts and thus achieve meaningful learning. Motivation as a transversal axis in the

educational process can be observed in figure 6.

Motivation and acceptability

60
40
20 ' ' Practical group
- Control group
0
Very motivated Motivated Somewhat Little motivated
motivated

= Control group ™ Practical group

Figure 6. Motivation as a transversal axis in the educational process

To ensure that students participate in a playful and interactive way, since a traditional survey
printed on paper can be boring, it is necessary for the protagonists to adapt the practices that actively
involve the student, making gamification a primary technique for thus motivate and achieve meaningful

learning. Acceptance of digital assessment tools is observed in figure 7.

Digital Assessment Tools

Exhibitions

Oral lessons h
Kahoot y Quizziz [

Traditional questionnaires

0 10 20 30 40 50 60 70

H Practical group  ® Control group

Figure 7. Acceptance of digital assessment tools
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7. Conclusion

= The effectiveness of Kahoot and Quizizz as an evaluation tool and its implementation with the
practical group of research suggests that the two applications show satisfactory operation and
fulfill their purpose.

=  Gamification as an assessment tool through Kahoot and Quizizz allows students to learn
mathematics significantly in a dynamic way.

= Through gamification the erroneous concept of evaluation has been eliminated, which was to
measure, discriminate and generate apathy in students; giving way to a more comprehensive
and formative concept; Due to acceptance, the student presents a positive and participative
attitude in the math subject with this type of tool and almost all the students enjoy playing and
learning simultaneously. The students comment that these tools help them to consolidate the
contents that are taught in the classroom through a more pleasant methodology and that departs
from the traditional expository classes, in which they tend to lose interest.

= The application of gamification as an assessment tool has allowed a considerable increase in
behavior and academic performance in the practical group; These applications constitute a
highly efficient assessment instrument, in the sense that they automatically, instantaneously
and systematically provide a large volume of data that enables the immediate detection of
problems for prompt resolution by the teacher.

® Meaningful learning can come through gamification as an evaluation tool since it is a learning
technique that is based on applying the elements of a game to achieve the objectives of the
curriculum and to evaluate processually.

= Although in this study it was not proposed to closely monitor the evolution of each student
throughout the course, the potential of these tools for this type of individualized assessment has
been perceived, both in the face-to-face sessions and in the tasks assigned for the autonomous

work outside the classroom.
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