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Abstract

In recent years, there has been an increasing interest in applying Gamification in Education, which can
be defined as the application of game design elements to learning activities. Its purpose is to motivate
students by creating an engaging learning experience that can keep students focused on the learning
task and its application in the classroom, is still in its emergent stages. Gamification is a great
challenge for education, particularly in Higher Education Institutions (HEI) in such a traditional context,
as is the case with courses like Management and Administration Business, Finance and Accounting,
Marketing and Market Research, Chemistry, Accounting and Administration and Business
Communication.

This paper presents a study, applied in the 2016/2017 and 2017/2018 academic years, in which the
teaching method focuses on a blended learning approach, through the implementation of a flipped
classroom model and also through the introduction of online gamification activities such Kahoot!
application. Kahoot is a game-based learning platform, used as educational technology that can easily
be used for initial, formative and summative assessment of students’ knowledge using individual or
collaborative team work mode, adding vitality, student engagement, and also meta-cognitive supports
to higher education classrooms with limited instructor or student training required. The participants, in
the study, were about 3 000 students of 17 different subjects from the aforementioned courses, of the
Malaga University and Polytechnic of Porto.

The results of this study suggest that this model improves student learning and are of relevance to
researchers, educators and game-based learning designers.

Keywords: Engagement, Flipped Learning, Higher Education, Gamification in Education, Kahoot,
Active Learning.

1 INTRODUCTION

In recent times, the “Flipped Classroom” has obtained much attention and acceptance in Higher
Education Institutions (HEI). This new model for organizing the educational process is a pedagogical
inversion of the traditional teaching paradigm: the main elements of the usual classroom teaching and
learning process are now prepared by students before they come to class, so that they can engage
with that content at a deeper level in the classroom ([1], [2])-

The flipped classroom model is based on a set of theories, including constructivism, active learning,
and peer-assisted learning [3]. This pedagogical approach may incorporate a large array of out-of-
class activities, and in-class activities may include a wide range of approaches, such as role-play,
debates, quizzes, and group presentations, amongst many others [4]. In the flipped classroom, the
instructor becomes a kind of guide and facilitator, indicating the way to go while taking care not to lead
the way, motivating students in their own knowledge construction, letting them lead the way, following
and supporting, and constantly and carefully monitoring their learning outcomes [5]. The instructor
should try to use multiple approaches as opposed to a single model; these may include group
discussion, mini-lectures for review, and gamification [6].

Gamification is a relatively new concept and refers to the "use of elements of game design in contexts
not related to games" ([7], [8]). It can be applied in very different areas, such as education and
business. “Gamification is using game-based mechanics, aesthetics and game thinking to engage
people, motivate action, promote learning, and solve problems" [9]. The crucial aim of gamification
applied to education is to increase the motivation of the student to achieve a certain goal through the



addition to the learning system of components related to the mechanics of games. Gamification should
also lead to a change in student behaviour [10].

Gamification in education has in fact been shown to increase students' motivation for learning [11].
The concept is of particular interest because younger students have been surrounded by
entertainment technology for all their lives [12].

Nevertheless, the use of gamification in education should go beyond the issue of motivation, because
it has the capacity to overcome student inactivity, as well as lack of understanding or difficulty, through
greater student involvement. Zichermann and Cunningham [13] identified the important elements of
games (points, levels, progression, etc.) to apply in gamification. Manipulation of these elements
increases players’ dedication to the game and time spent on it. In an educational context, the same
elements could lead to greater student engagement. Several other authors have similarly produced
instructions and recommendations for gamification, and we applied these in our educational project,
described below. Merquis [14] indicates that gamification in higher education can increase students’
compromise, flexibility, competition and cooperation. Gonzalez and Mora [15] show the positive
reception of gamification by students, and report an increase in class attendance. Sanchez-Martin et
al [16] show that providing information to students about the evaluation process stimulated their
greater effort in “active seminars”. Herbert [17] notes that, in gamification, "it is necessary to have a
structure composed of dynamics focused on challenges, rewards, achievements, etc., which helps the
teacher to transform training classes into [a series of] attractive learning moments, where students
improve their academic results and participate actively in class".

Among the many and varied resources that can be used, Socrative — a commercial web-based
platform — achieves many of the aims of gamification in education. Narbon-Perpifia and Peiro-
Palomino [18], Mork [19], Frias et al. [20] and Balta and Glvercin [21] highlight the positive effects of
the use of Socrative within classrooms.

Studies carried out at the University of Malaga [22], University of Valencia [23], European University of
Madrid [24] and University of Alicante [25] conclude that Kahoot is also an excellent tool for learning
activities and innovative teaching. It helps to achieve active student participation, as students
generally view Kahoot as a game, rather than an assessment tool [26]. The use of Kahoot
encourages good relations within the classroom and increases class attendance [27]. A study of the
application carried out by Alf Inge Wang (a co-inventor of Kahoot) at the Norwegian University of
Science and Technology (NTNU) found that students who used Kahoot learned more than students
who used different game dynamics.

Valenzuela and Pérez [28] concluded that “A modern and friendly virtual platform is not a guarantee of
effectiveness and quality in the teaching-learning process, because virtual environments have not
been able to replace the teacher's work. However, it can be a good tool when the teacher decides to
use it, because it can help to generate didactic activities that enhance face-to-face training. And in
some cases it encourages more autonomous student work".

According Palomares et al. [29], the use of gamification and other active methodologies is beneficial
for students, as it increases student motivation and attention, and leads to higher marks.

The main aim of this work is to evaluate the use of active methodologies, which place the students at
the center of the learning process and make them the protagonists of discovery, rather than just
passive information receivers, in conjunction with gamification and the "flipped classroom" teaching
method. The remainder of the paper is divided into the following sections: section 2 describes the
methodology used, section 3 discusses the results achieved, and section 4 presents the conclusions.

2 METHODOLOGY

In the 2015-2016 academic year, the Educational Innovation Project (PIE15 / 174) was launched,
funded by the University of Malaga (UMA). The project consisted of the application of the "flipped
classroom" pedagogical model to a selection of academic subject areas and courses at UMA, taking
into account the objectives and the nature of each. The intention was to help students take
responsibility for their own learning. University students are expected to be perfectly capable of being
masters of their own time and effort, but the project involved "giving voice to students and allowing



them to be the main actors in the class, which is gradually configured according to the same
development that they require and propose" [30]. The integration of the flipped classroom into the
educational process led to an increase in students’ motivation and interest. It had a positive impact on
their determination and autonomy, because students took responsibility for their own learning in the
flipped classroom model [5].

In a university like UMA, with many students per classroom, it is difficult to control the progress of
each student and their degree of assimilation of new subject content, so the flipped classroom can be
seen as "a framework that ensures that students receive a personalized education adapted to their
individual needs" [1].

As a result of the enthusiasm for and success of that initial project, more professors and subjects have
been integrated into the initiative, which has materialized in a new Educational Innovation Project
(PIE17 / 116), a continuation of the previous one. At present, the Faculty of Economics and Business
Studies, the Faculty of Commerce and Management, and the Faculty of Sciences of the UMA and the
Institute of Accounting and Administration of Porto (ISCAP) of the Polytechnic of Porto are involved in
this project. It has been applied in the subjects of Accounting, Mathematics, and Crystallography and
Mineralogy.

To achieve our goals we have applied ICT educational techniques such as the use of Socrative,
Kahoot and other active methodologies through the Moodle platform. Socrative is an application that
allows the creation of questionnaires, which can be the basis of student competition. It includes
multiple choice, true/false or short answer questions. For use in the classroom, only an internet
connection and a mobile phone, computer or tablet are required. There are two versions of Socrative:
one is free and the other has to be paid for, but has more features than the free version. It allows
student participation to be measured, and feedback can be given to students in real time. It also
supports continuous evaluation, since the results of the questionnaires can be downloaded. Socrative
is more flexible than other applications such as Kahoot, because there is no limitation on the number
of characters in the formulation of questions. It should be noted, though, that the free version is limited
to use by 50 students.

In our project, Socrative is used for two kinds of activities. Firstly, it is used as a platform in real time,
where students can raise questions before and during the class, through the short answers. The
teacher will then respond to any questions in the most appropriate manner. Secondly, Socrative is
used to present competitive quizzes in the classroom (similar to the Trivial game). Typically, teams
race to answer several questions in the classroom, by typing the answer through the tool. In this way,
the teacher has a real-time assessment of student progress.

The other principal application, Kahoot!, is also available as a free version, either as an app or as a
web-based resource, that allows the creation of test questionnaires for classroom assessments. It
provides an immediate feedback, in the form, for example, of individual test results and student
rankings', which in itself stimulates motivation and interest. This tool permits questionnaires to be
changed after feedback (for example by the addition of a time limit with a countdown, the listing of
multiple-choice answers, or the inclusion of photographs or video). Therefore, gamification in the
classroom has positive motivational effects [31].

In our flipped classroom project, we are using Kahoot to present activities to do in class. There are
different modes of use, however. It can be used to ascertain the degree of assimilation of concepts
that the student has studied autonomously, through material provided by the teacher, as well as to
evaluate the level of knowledge once a lesson is finished. In the first case, the student must work
through a lesson that has been made available in the Moodle platform of the Virtual Campus. Then, at
the beginning the next class, the teacher might present a questionnaire through the Kahoot app to
determine the degree of learning achieved by the students and to detect possible difficulties or
questions that the teacher can then clarify. The results in the test (number of right/wrong answers,

1 Students take part with a nickname or ID, to facilitate the treatment of data in Excel and to allow
answers to remain anonymous.



score) will contribute to the student’s continuous assessment, so it is not only a learning technique but
also an evaluation of student progress. In the second case, the teacher presents a Kahoot
questionnaire when the lesson has finished, to check on students’ knowledge acquisition, which again
can contribute to continuous evaluation.

Moodle has been used in the project as an active learning tool as it is the online platform available in
our academic institutions. It is based on free software that favours "combined learning" (b-learning,
combined learning), a model that is defined as the teaching system that combines face-to-face
teaching with virtual teaching. It is an idea that is actively being developed in higher education. The
teacher takes on a double role, as a trainer and as a tutor, according to the particular learning
environment [32]. Although there are many platforms available to institutions of higher education, the
Prendes study [32], conducted in 2009, indicates that 85.1% have Moodle. This virtual platform offers
the teacher and the student a wide range of tools, from individual activities such as assignments and
questionnaires to collaborative ones such as chats, forums, workshops, databases, glossaries, wikis
and group tasks. It allows lessons and materials to be packaged and presented in standard SCORM
or IMS formats.

In our project we have used, up to now, the "task" module in Moodle, which allows, in a simple but
flexible way, student work to be collected in different formats, such as exercises or solutions to
practical problems. This has allowed us to evaluate work online and provide comments online, which
facilitates the work of the teacher and improves communication with the student.

We have also used the Moodle "knowledge tests" as one of the key pieces in the functioning of our
"flipped classroom" methodology. These tests are constructed from a question bank, previously
created by a group of teachers. Two types of tests have been carried out: self-assessment tests and
formal exams. The former is made available to students after each lesson, and they can do them
voluntarily, working their way from basic through to advanced concepts. This allows students to
assess their assimilation of the concepts of the lesson, and to review any concepts that have not been
fully assimilated. The formal exams, on the other hand, contain questions on all the lessons to be
evaluated and contribute to the student’s final qualification.

In the project, at the end of the teaching of each subject, we distributed surveys to students to collect
their opinions and record their degree of satisfaction with the model, as well as the suitability of the
resources used. We also analysed the grades obtained in the different subject areas involved in the
project. All these data were analysed to allow us to draw conclusions regarding the effects of the
project.

3. RESULTS

Here, we report students’ opinions on the use of Kahoot and the impact that the Moodle
questionnaires have had on students’ marks.

Kahoot questionnaires were used with eight teaching groups in the academic year 2017-2018. As
indicated above, at the end of each course, the students were asked to evaluate the methodology
through a survey. One of the questions in this survey was as follows:

What is your opinion about the use of the Kahoot application?

The response was on a Likert scale, with values between 1 and 5, on which 1 was "Very negative" and
5 was "Very positive". The results of these surveys are shown in Table 1 and Figure 1.
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Figure 1. Students' opinion on the use of Kahoot questionnaires in
the classroom (2017/2018).

Figure 1 shows the distribution of values given in the surveys. The total number of surveys is 1,195.
The number of students who gave a ‘Very negative’ or ‘Negative’ assessment is very low (15). The
most recorded opinion is ‘Very positive’ (655 students), followed by ‘Positive’ and ‘Neutral’.

Table 1. Descriptive analysis of students’ opinions about the use of Kahoot questionnaires in the
classroom (2017/2018).

Number of students | %

Very negative 3 0,10%
Negative 12 0,83%
Neutral 189 6,53%
Positive 336 23,21%
Very positive 665 69,43%
Median 4

Mode 5




Table 1 shows the numbers and percentages of students marking each point on the Likert scale, as
well as the statistical median and mode values, in academic year 2017/2018. We can see that nearly
70% of the students rated the use of Kahoot as ‘Very positive’, and more than 90% rated it at least
‘Positive’, which means that the general assessment of the students was good or very good, with an
extremely low level of data dispersion. The value of the median (central position) is 4. It is also worth
highlighting that the value of the statistic modal value (value most often recorded) is 5.

These results allow us to affirm that this tool is highly valued by the students and helps in the learning
process, in a significant way.
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Figure 2. Success rates, academic year 2016-2017.

Moodle knowledge tests began to be used in some teaching groups in the 2016-2017 academic year
and their use became widespread in 2017-2018. A student self-assessment test was made available
at the end of each lesson whereby students could verify, voluntarily, their grasp of the lesson content,
and evaluate their level of learning. In the 2016-2017 academic year, online self-assessment tests
were offered to students taking five different subjects. Figure 2 shows the percentages of students
who passed each of the five subjects both overall and among those who completed the Moodle self-
assessment tests at the end of each lesson.

In the 2017-2018 academic year, self-assessment tests for all lessons were offered in nine subjects.
Figure 3 shows the percentages of students who passed each of the nine subjects, both overall and
among those who completed the self-assessment tests.
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Figure 3: Success rates, academic year 2017-2018

As can be seen from Figures 2 and 3, there is a big difference in the percentage success rates: those
who completed the continuous assessment tests had much higher pass rates. Furthermore, the
overall success rate improved considerably in the 2017-2018 academic year, which may be due to the
application of all the project techniques in the subjects analysed, although it is true that the groups of
students are not the same and, therefore, this comparison may be partially biased.

We believe that improvements in student learning were obtained by the methodological change
carried out in the subjects, which made the students an active element of the teaching-learning
process from the first day of teaching, and not only when taking the final evaluation tests.

4 CONCLUSIONS

Nowadays, education at its different levels should not be limited to transmitting the established content
of any particular subject area but should integrate in the teaching-learning techniques the use of
innovative digital resources. In this context, the use of gamification — the application of the attractive
components of games and video games in different environments — should go beyond attempts to
increase student motivation, but rather should be used to solve problems such as inactivity or
dispersion, through greater student involvement.

However, the success or failure of a gamified activity is not going to relate exclusively to the tools
used, but will also depend on how the gamified task is designed to increase the motivation of the
student. In this sense, when students are given an opportunity to participate actively in the learning
process, their interest in the subject increases, and they are more motivated to achieve the best
possible results.

The results of the surveys at the end of the courses show that the students prefer this methodology to
traditional classes. Also, they perceive that they learn more and better with this class dynamic.
Motivation is a key factor in achieving meaningful learning and this model creates interest in active
learning and generates greater student autonomy.

In terms of academic performance, we have observed throughout the courses in which we have
applied this methodology an important trend towards improvement, with the caveat that comparisons
have been made between different cohorts of students.

With regard to gamification, the use of Kahoot in class is highly valued by students and helps in the
learning process, in a significant way. Nearly 70% of the students rated the use of this tool as ‘Very
positive’, and more than 90% as ‘Positive’ or ‘Very positive’.



In the project model, Moodle is used as an active learning tool, for example in presenting students with
voluntary self-assessment tests. The students are now more motivated and we can verify that the
percentage of students passing the subjects, has increased.

We believe that the improvement in academic results may be due to the application of all the project
techniques in the subjects analysed, although it is true that different cohorts of students are being
compared, which may bias the comparison. In any case, we consider that the improvements are due
to the methodological change carried out in the subjects, which make the student an active element of
the teaching-learning process from the first day of teaching, and not only when taking the final
evaluation tests.
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