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Abstract 
Traditional education is acquiring a new multimedia context and environment, especially in university 
classrooms. Advances in information and communication technology, the proliferation of social 
networking, as well as the extended use of smartphones and tablets are considered technology 
enablers that have propitiated the necessary conditions that have made possible the implementation 
of this technique in learning environments. University professors face the challenge of motivating 
native digital students and at the same time must design student-centered activities for skills 
development. Gamification is the application of playful games and techniques to engage and motivate 
students to achieve academic goals in a more playful environment. The present work aims at the 
design of gamification techniques for the development of an educational application and the 
implementation in the university classroom. We intend to identify which game attributes and learning 
activities we can incorporate into the app. In this context, we believe that learning strategies based on 
an entertaining environment through an app can contribute to the development of competences, while 
at the same time increasing students' motivation for learning. Therefore, in this paper, a 
methodological proposal is presented based on the introduction of an app that includes gamification 
techniques and game mechanics, which aim to improve the teaching-learning process of 
undergraduate and postgraduate students. 
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1 INTRODUCTION 
Since its inception, the use of mobile applications (apps) as a way of communication between 
companies and users is increasingly widespread. Over the years, apps have undergone major 
changes, especially in terms of functionality, usability and visual and aesthetic improvements. In its 
short existence, there have been many studies on applications in terms of content, design and uses in 
different environments, such as education, among other topics. Recently, the efforts of the developers 
of these new technologies have been focused on creating increasingly attractive apps for users that 
are capable of producing certain motivations and needs that can be repeated, increasing the 
possibilities of learning. According to Fanego [1], the gamification trend is to apply mechanics and 
narratives of games in environments that are foreign to them. These mechanics are used for the 
behaviors of the users, in different contexts and with different objectives. 

When dealing with the University teaching in the classroom it is important to take into account the 
reality and the circumstances surrounding the students. On this topic we have some data to assess 
the current situation. For example, Glee [2] shows us the large number of hours that students spend 
playing video games. From a playful point of view, according to Scolari [3], gamification helps to make 
a task more fun or turn boring contents into an exciting adventure of discovery, but the main purpose 
is to get people involved in the contents supplied. However, there is currently some debate around 
gamification. On the one hand, some authors report that gamification only supply a playful 
environment and on the other, some others report that gamification helps to improve the motivation. 
Any gamification project should include certain key elements in the design of the games. The ludic 
environment connects with the user through a story that endows the application of meaning, achieve 
something through a structured flow of nested goals in the short, medium and long term, inviting the 
user to use the app again. 
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The convergence of information and communication technology, telematics and mass media has led 
to important changes in the transmission of information and creation of knowledge. With the 
digitization and convergence of multimedia technologies it increases access to information, its 
processing speed and distribution. The university education can not remain unrelated to such 
significant changes in the creation, management, distribution and reception of information. These 
changes require new technical and interpretative skills for the creation and access to knowledge, 
require the knowledge of new symbolic systems. The integration of text, sound and image in 
multimedia documents, together with interactivity, make this language something specific that forces 
us to consider multimedia literacy, digital or media as a necessity today and something essential in the 
university environment [4]. 

2 AIMS 
The project proposes to design an application (app) to improve the learning of students in the Degrees 
of Pharmacy, Human Nutrition and Dietetics and Food Science and Technology. The framework that 
aims to develop the project is the subject Human and Cell Physiology. The design of the app will be 
translated into a paper prototype, which together with the interaction of several students with this 
prototype, will serve as a test model to evaluate the app and if it conforms to the proposed 
parameters: 

In addition to the main objective, we also aim to get these specific objectives: 

• Analyze the difficulties of students in the Degrees of Pharmacy, Human Nutrition and Dietetics 
and Food Science and Technology when raising learning processes for our app. 

• Design and develop an app that will provide students study the different systems studied in the 
subject and its teaching and learning. 

• Testing the app and study improvements in the learning process. 

• Feedback: Performance derived from time, and achievements achieved in each activity, added 
as a final total that, within a scale, will unlock a series of rewards that will translated in the final 
qualification of the student. 

3 METHODOLOGY 
This app is based on the pedagogical principles of constructivism, seeking to be used as an added 
tool to the learning process, never a substitute for it. The constructivist conception of learning is based 
on the idea that the purpose of the education given in the institutions is to promote the processes of 
personal growth of the student within the framework of the culture of the group to which he belongs. 
This learning will not be produced satisfactorily unless a specific aid is provided through the student's 
participation in intentional, planned and systematic activities that succeed in fostering a constructivist 
mental activity. Through the realization of meaningful learning the student constructs meanings that 
enrich his knowledge of the physical and social world, thus enhancing his personal growth. In this way, 
the three key aspects that should favor the process of gamification will be the achievement of 
meaningful learning, the comprehensive memorization of the subject studied and the functionality of 
what is learned [5]. 

The app proposed pretends to be an autonomous educational element, not complementary or 
substitute, of other educational tools in the teaching work. However, like any means we use to teach, 
this app follows a specific methodological model, based on the educational proposal of cognitive 
constructivism. For this reason, the information regarding the educational concepts that are intended 
to be transmitted will be exposed in a clear and simple way, anticipating the proposed activities or, 
failing that, included within them as a structuring element to complete the meaning of each one of 
them. In turn, in order to generate interest in the student, they will use a vocabulary and an attractive 
graphic style to generate continuity in the player, making him feel comfortable while using the 
application to assimilate knowledge. What is ultimately intended with this app is to generate a 
completely autonomous acquisition of knowledge by the student, so this project has a gradual 
construction of knowledge. However, given the possible differences in the speed and learning of each 
student, as well as the data provided by the Pappas [6] report on motivation and gamification 
strategies, this application will follow a system of resumption, that instead of penalizing the less 
advantaged student, what it does is reward those students who carry out the activities in the shortest 
possible time or with the best score. In this way, the application, besides motivating the student, 
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presenting the information in a pleasant and close to him, will generate a competitiveness, generating 
in turn greater interest in itself on the part of the students. 

To make the app, we will develop a spiral model [7]. The spiral model is an evolutionary model of the 
software process that is coupled with the iterative nature of prototyping with controlled and systemic 
aspects of the cascade model. This model has two essential characteristics: 

• Cyclical approach: Incremental growth of a system and its implementation reducing the degree 
of risk. 

• Points of reference: It ensures the commitment of the participant through feasible and 
satisfactory solutions for both. In the use of this model, the software is developed in a series of 
evolutive deliveries. During the first iterations a product, prototype, and / or model is delivered; 
So that in the following iterations more complete versions will be produced. The software 
provides activities in a circuit with task regions [8]. 

Some of the advantages of this model are: 

• The interface can be adapted and applied throughout the life of the software. 

• The developer and the user understand and react better to risks at each of the evolutionary 
levels. 

• It allows applying a prototype construction approach in any stage of the product evolution. 

• We can assess the risks in the project stages. 

• We can reduce risks before they become problematic. 

This spiral model will help us build the app using gamification techniques for the study of Physiology. 
To do this we will carry out the following tasks: 

• Requirements Analysis: 

According to the information collected, the analysis of the requirements for the software is 
performed: it consists in investigating, for this stage, the activities that are developed and that 
benefit the user, as well as the appropriate gamification techniques and the techniques to be 
used. 

• Planning and Design: 

In this stage, the techniques to be used in the application are planned, as well as the design 
that these techniques will have, both visually (graphical interface), and diagrams of classes, 
items to be used. 

• Development: 
Development of the application based on the requirements, the planning and design is carried 
out 

• Tests: 
They will be made to see if it fulfills the expectations and the modifications to perform. 

4 RESULTS AND DISCUSSION 
Feedback is one of the mechanisms to which we are most accustomed, and most influence personal 
development and academic performance. As far as possible, users always have to receive some type 
of feedback, either a positive reinforcement or a notification, which will allow them to know that they 
have performed a task successfully. While notifications in the apps have developed a lot, the issue of 
positive reinforcements is still not adequately implemented. On many occasions, we find users 
browsing websites or using apps, sharing and commenting information, but we do not offer any 
feedback to their actions, which can lead them to feel alone or even feel like they are wasting time. 
Providing positive feedback to our users helps them learn how to use an application or system, 
accelerates their development, makes them feel more at ease and enjoy more of what they do, even if 
they are more boring or everyday tasks. 

Gamification is a resource that is already being successfully applied in some areas as diverse as 
marketing, human resources, customer relationship management, or even the training of senior 
managers, however the inclusion of game mechanics in University teaching is starting to become 
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more and more common. Some of the experiences of gamification in education can be found in the 
contributions of Smith [9] and Lee [10]. It is clear that there is a growing interest of the scientific 
community in the application of gamification to many areas of knowledge, so that many of the existing 
experiences may try to be exported to the teaching domain. Taking into account that the profile of the 
university student has a great intersection with the average profile of the users of smartphones, it is 
expected that the application of gamification techniques to university teaching is even more productive 
than its application to other fields. Our students dedicate much of their free time to video games, or 
other similar recreational activities, so that being able to bring their training closer to the dynamics 
behind the recreational applications, can motivate them in their studies, promote healthy 
competitiveness between them, or even guide them in the learning processes. Among the advantages 
of gamification applied to university teaching, we emphasize: it promotes interest, self-learning and 
effort, provides a clear measure of the effort of each student, proposes ways to improve his grade in 
the subject, makes it easier to reward students with more dedication, allows an automatic control of 
the status of the students. 

One of the most important components to evaluate in the use of gamification is its usefulness or 
contribution to the learning process of the students. Without focusing on the explicit evaluation of (the 
quantity and quality) of the learning objectives, concepts and skills, achieved by the students within 
the activity, the influence of the activity in the learning process itself is analyzed, delegating the other 
type of evaluation to results in the different exams of the subject. Student motivation and frequency of 
use of the app are also important components to be evaluated. 

5 CONCLUSIONS  
Most of the apps do not take advantage of all the possibilities offered by the gamification components. 
Some of them are too simple, perhaps due to a lack of resources to be able to develop more complete 
ones, perhaps due to lack of knowledge of the most appropriate gamification techniques in each case 
by its creators. Despite the usefulness, interest and originality of some of the applications available, 
most lack sufficient appeal to produce user engagement. Tin the current project, there are certain 
components that can motivate the students to make them feel the need to use the app again. The use 
of gamification influences the improvement of the performance of university students, mainly in the 
participation in activities. We also found that students' satisfaction and attitude to the apps using 
gamification resources are good. These results suggest that although gamification seems to be 
effective, it is necessary to exploit even more the potential that it has to achieve greater benefits not 
only in participation but also in the increase of the qualifications. We believe that one way to achieve 
this is to use it as a complement to other teaching strategies and not as a substitute. 
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