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Abstract  
Gamification consists of the use of mechanics, elements and game design techniques in contexts that 
are not games to involve users and solve problems. The incorporation of elements of the games in 
contexts that are not games -gamification- like the teaching-learning processes, is a promising area in 
the field of education due to the possibilities of interaction and motivation that it can generate in 
students. Learning to program is considered basic for students who are studying a career in the areas 
of computer science and computing. The learning of the programming subjects is one of the most 
difficult and complex. Students have always shown difficulty in assimilating abstract notions, and 
therefore high rates of failure and dropout are shown in the courses. This research paper presents 
some preliminary results and conclusions about the experience of using a didactic tool designed and 
developed to implement gamification techniques in introductory courses in the teaching of higher level 
programming. Through the tool it is possible to design algorithms in pseudocode and check their 
operation, facilitating the study of logic for solving problems. The experiences were applied to an 
introductory course in the teaching of programming in Software Development Engineering (IDS, by its 
initials in Spanish) at the Autonomous University of Baja California Sur (UABCS, by its initials in 
Spanish). Some theoretical references that support the proposal are exposed and a description of the 
application context is made. Finally, the results of the use and conclusions obtained are presented. 
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1 INTRODUCTION  
Learning to program is considered basic for students who are studying a career in the areas of 
computer science and computing. The learning of the programming subjects is one of the most difficult 
and complex [1] [2]. Students have always shown difficulty in understanding abstract notions, and 
therefore high rates of failure and dropout are shown in the courses [3] [4] [5]. The resolution of 
problems usually involves an intellectual effort and the design of a set of steps that allow reaching the 
solution of the problem [6]. In [7] the four-step approach to solving problems is proposed as a strategy: 
understanding a problem, designing a plan, executing a plan and looking back. 

Many researchers, in their interest to improve the teaching of programming have developed and 
experimented with different educational resources. In more recent years, a technique used 
increasingly is gamification, which is used as a method to motivate students to perform certain 
activities or tasks that would not generally do. Gamification consists of the use of mechanics, elements 
and game design techniques in contexts that are not games to involve users and solve problems [8] 
[9]. 

The incorporation of elements of games in contexts that are not games, such as teaching-learning 
processes, is a promising area in the field of education due to the possibilities of interaction and 
motivation that can generate in students. In [10] it is affirmed that the integration of elements of 
gamification in education helps to achieve positive results. The main argument is that the very 
dynamics of the games can increase the attention of the students during the teaching-learning process 
also improving their satisfaction with said process [11]. In [12] a research is reported that makes use 
of gamification as an effective tool to improve the performance of students in different types of 
courses. 

According to [13] any process that fulfills the following premises can be transformed into a gamified 
game or being: (a) the activity can be learned; (b) the actions of the user can be measured and (c) the 
feedback can be delivered in a timely manner to the user. Therefore, it is feasible that the training 
activities for the design of algorithms can be gamified. 
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This paper presents the experience in the use of a tool designed and developed to support the design 
of algorithms during the teaching-learning process [14]. The tool provides a gamified environment, 
which can be used by students to study the design of algorithms; and by the teacher for the planning 
of activities. 

2 METHODOLOGY 
The developed tool was used during the semester from August to December 2018 in an introductory 
course to the programming to obtain initial information about the acceptance of the tool and the 
influence of it on the learning process of the students. The course recorded the participation of 38 
students of the morning shift. The subject is taught in the first semester of the Software Development 
Engineering of the Autonomous University of Baja California Sur, with a total of 96 hours. The syllabus 
of the subject consists of five teaching units, each of them contemplating practical work, which was 
developed through the use of the tool. 

The tool considers strategies specific to game mechanics that allow creating playful-didactic 
experiences that can improve learning outcomes in solving problems. Through the tool the teacher 
makes the approach of activities, as well as the proposed solution in pseudocode of each activity. The 
tool automatically generates cards for each of the instructions in pseudocode. The amount of 
exercises for each level is defined by the teacher. 

In figure 1 on the left side, the interface that allows solving the activities is shown. On the right side are 
the cards with the pseudocode instructions that are part of the solution without a correct order. The 
student must drag each of the necessary cards to the central panel to build the algorithm. On the right 
side, at the bottom is the button that allows validating the solution proposed by the student, once the 
activity has been completed. 

In the figure 1 of the right side, an example of successes and errors committed by the student when 
trying to build the solution is shown. With green color the cards that are well located and in red are 
shown badly located cards. The tool allows the student to try as many times as necessary to reach the 
solution. When the student concludes the exercise satisfactorily, the corresponding points are 
assigned.   

 
Figure 1. User interface for the construction of solutions and the evaluation of activities. 

3 RESULTS 
At the end of the sessions a questionnaire was applied to the students, which had to be answered with 
the Likert scale (1-4, completely disagree / nothing, completely agree / very much). The main objective 
of this initiative was to obtain an assessment, on the part of the student, regarding the possible benefit 
and usefulness of the tool used, as well as to detect faults or potential inappropriate uses. The 
questionnaire includes 11 questions, of which only 7 have been used, since they are considered to be 
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the most appropriate for this investigation. It is important to clarify that the remaining 4 questions were 
linked to technical and operational aspects of the tool.  

From the processing of the data, and taking into account the results of the first question, it could be 
affirmed that the students surveyed apparently considered the tool as adequate (63.2%) to measure 
the knowledge level of the subject (See Figure 2). 

 
Figure 2. Knowledge level of subject. Source: Authors.  

Regarding the possible contribution of the tool for a better preparation of the students according to the 
exams, the survey revealed that 73.7% of the respondents consider that the tool prepares them better 
for the presentation of exams (See Figure 3). 

 
Figure 3. Contribution Level in the preparation of exams. Source: Authors. 

Regarding one of the perhaps more important aspects, since it involves assessing to what extent the 
use of the tool may be appropriate in the university area, the majority of students 86.9% consider the 
tool used in training at this level to be appropriate (See Figure 4). 
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Figure 4. Appropriate tool for at university level. Source: Authors. 

Figure 5 presents the results of the students' self-assessment regarding their ability to solve problems 
in each of the didactic units. While in the first unit only 13.2% of the students were able to solve all the 
problems, at the end of the course it increased to 57.9%. On the other hand, at the beginning of the 
semester, 26.3% of the students indicated that they could not solve any problem, but at the end of the 
semester this percentage was reduced to 5.3% of the students. Therefore, we could observe an 
increase of students with respect to their ability to solve problems during the progress of the course.   

 
Figure 5. Self-assessment of ability to solve problems. Source: authors. 

4 CONCLUSIONS 
The realization of the practices with the use of the tool allowed the obtaining of favorable results. It 
was observed that the students improved the ability to solve problems by analyzing the logical 
sequence in which they had to present the cards for the solution of the problem; proof of this is that at 
the end of the course the students who could have increased by 44.7% solve all the problems. 

The preliminary results obtained with the use of the tool, in relation to the decrease in the rate of 
failure, show that designing a playful didactic that allows students to be more active, can be a very 
powerful tool, which is between a combination of serious learning and fun as stated in [15]. 

In a study carried out in [16] it is affirmed that applying gamification techniques in subjects of difficult 
comprehension can be considered a strategy of great value. This study has identified game elements 
that could be used in a learning material, which have already been validated by experts and students. 
Among them, to improve the learning skills are considered: Results, Levels, and Percentages of 
Competences, which are incorporated in the developed tool. 
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Gamification is a new and promising area. Undoubtedly, gamification will be widely used over the next 
years in a wide variety of fields, such as education, marketing and collaborative work. Integrating it 
successfully depends entirely on a good understanding of how the elements of the game work to 
address specific human behavior. This means carefully analyzing the target audience and their needs. 
Through gamification it is possible to change daily experiences in better and more pleasant. 
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