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Abstract 
In the era of newfangled teaching approaches based primarily on new information and communication 
technologies, student motivation remains a crucial factor in simplifying knowledge transfer. Therefore, 
several new teaching styles that affect the learner's motivation factor have emerged, making teaching 
and learning more enjoyable. Serious games are an example of this kind of approaches.  

Competitions have become a new way of skills evaluation and valorization. IT students participate in 
competitions autonomously to prove their skills and to be qualified to the employments of their field. The 
competitions are organized by educational institutions or companies in order to discover talented 
students to recruit them. Sometimes the competitions are taking place by third-party organizations that 
associate the recruiters with best ranked programmers. 

In our teaching program, to attend the known changes in teaching and to evaluate this new approach, 
we have proceeded on two axis: (1) The involvement of students in internal and external competitions 
and (2) the integration of competitions in the curriculums. This work presents the experience of the 
integration of competitions as a learning approach to software programming in the Private University of 
Fez. The aim is to evaluate the impact of this new approach on learning and if traditional approaches 
can be replaced by this approach. 
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1 INTRODUCTION 
In higher education, computer science teaching is mainly achieved using a problem-based [1] [2] or 
Project-based approach [3] [4]. The first one is relatively efficient in basic modules such as algorithmic, 
programming basics or basic web development (HTML, CSS, basic JavaScript ...). The second one is 
essential for advanced modules such as web frameworks or software engineering … 

Student motivation is a crucial to succeed the teaching operation [5] [6]. Several experiments based 
mainly on Game-based learning approach have proven the significance of the learner motivation [7] [8] 
[9]. The mainstream of studies has used serious game approaches in different disciplines. 

Competitions are becoming increasingly as a modern activity approach for education. Students 
participate in real or virtual competitions due to multiple reasons and objectives. The impact of 
competitions on student is occasionally perceived in a very clear way particularly in soft skills. The aim 
of this work is to examine the possibility of replacing the traditional practical work (Problem-based 
approach) partially or completely with a competition-based approach and to evaluate the impact of the 
latter on the students according to several measures. We aim mainly to answer the following questions: 

• Regarding skills development: 
Does the competition approach have a positive impact on students' skills development? 
Does the competition approach have a negative impact on students' skills development? 

• Regarding motivation: 
Do students become more motivated?  
What is the reason for their motivation? 
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Does the competition approach enable the development of sportsmanship and tolerance in 
students? 
Do negative students in problem-based approach become more active in the competition 
approach? 

• Regarding the impact of the ranking on the opinion of the students: 
Do students who rank first have the same opinion? 
Do students who rank last have the same opinion? 
Is the opinion of well-ranked students contradictory to poorly graded students? 

The research we are conducting is divided to two steps, the first one aimed testing the ability of students 
to accept competitions. The second is to integrate the competitions into training programs. This paper 
presents the first phase where we evaluate the results of the students' involvement in competitions in 
order to see if they are ready to accept the competitions as an alternative to the practical work of the 
class. 

2 METHOD 

2.1 Participants 
We started for this study by encouraging students to participate in national and international 
competitions. On the one hand, committed students participated in the Moroccan Collegiate 
Programming Contest and Girls Code which are organized for preparation or qualification to the 
International Collegiate Programming Contest ICPC [10]. They have also participated in several other 
competitions. The academic level of the students who participated is between the 3rd and the 4th year. 
On the other hand, we organized “UPF Coding Challenge”, the latter has become an annual event that 
brings together talented programmers in the region of fez-Meknes in Morocco. At the moment there are 
three editions that have been organized between 2017 and 2019. The academic level of the participants 
is from the 1st year to the 5th year after. Figure.1 shows the percentage of each level of study according 
to the two types of experiments.  

 
Figure 1. Students’ level  

Students participating in external competitions receive a form to fill in at the end of each year. Students 
who participate in “UPF Coding Challenge” (whether students from our university or other institutions) 
receive a form at the end of each competition. The questions are the same in both cases which we 
present in the next part. 
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2.2 Instruments 
To answer the questions that were established in the beginning of this work, we have built a 
questionnaire using a qualitative approach. The aim is to analyze in a deep way the development of 
students' skills, their motivation to participate in competitions and the impact of student rankings on their 
opinion. The following table includes the questions, the nature of the answers and the purpose of each 
question. 

Table 1. Survey Questions 

Type Question 
Nature 

of 
answer 

Purpose 

Skills 
development 

What skills do you develop through the 
competitions: 
• reflection 
• Memorization 
• Strategy 
•Collaboration 

Multiple Identifying the skills developed by 
students through competitions. 

Among the following choices, which are the 
reasons to succeed in the competition: 
•Understanding correctly the problem 
• Algorithmic analysis of the problem 
•Time management 
•Preparing to the competition 
•Team spirit 

Multiple Evaluate added values in terms of 
skills through competitions 

Do you think that competitions can help 
you find a job? 
•Yes 
• No 

One 
choice 

Evaluate students' belief in 
competitions as a gateway to 
recruitment 

Motivation  Compared to practical work in your 
programming studies what do you prefer: 
•Competitions 
•Practical work 

One 
choice 

Evaluate the student's preference 
between traditional practical’s and 
competitions 

Are you for or against the replacement of 
Practical Work by competitions: 
•For 
•Against 

One 
choice 

Evaluate if the student can agree to 
replace extremely practical work by 
competitions 

Do you plan to participate in other 
competitions? 
•Yes 
•No 

One 
choice 

Evaluate the impact of participation 
on motivation. It will also allow us to 
find if there is a correlation between 
the choice and student results in the 
competition. 

What is your motivation to participate in 
competition? 
•The price 
• Challenge spirit 
•Finding a job 
•Preparing to other competitions 

Multiple Find motivation sources for 
students participation in 
competitions 

Raking impact 
on student 
point of view 

What is your ranking? 
• Among the first 
• In the middle of the ranking 
• Among the last 

One 
choice 

studying if the ranking in the 
competition influences the opinion 
of the student 
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The questions have been created as a surveys and the answers are generated in Excel spreadsheets. 
We present in the next part the obtained results. 

3 RESULTS & DISCUSSION 
The surveys that were used for all competitions contain the same questions. We aim to perform 
analyzing the results of all participants. Therefore, we have grouped all the answers into a single file 
and started analyzing the results. 

According to the students who participated in this survey, the skills they find they have developed 
through competitions are primarily speed, creativity and concentration. After that, 13% of students found 
that flexibility is a skill they developed. Memorization is last meanwhile programming is not primarily 
based on memorization, this is why students did not select this skill.  

 
Figure 2. Brain skills Development  

Students believe that the reasons for success in the competition are mainly algorithmic reasoning and 
understanding well the problems (Figure 3). After that, the preparation to the competition is an important 
reason according to them. A significant percentage of students find that time management and team 
building can lead to success in competitions. The following figure shows the results more precisely. 

 
Figure 3. Success reasons 

The majority of students believe that competitions can help them find a job, they are aware that they 
helps them to develop and that even job offers use competitions as a way to recruitment. (figure.4).  
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Figure 4. Job by competition in students’ point of view 

More than half of the students do not prefer competitions against practical work (Figure 5). We explain 
this by the students’ habit to acquire knowledge through traditional approaches. Nevertheless, a very 
interesting part (41%) prefers competitions. This demonstrate that competitions can be considered as a 
real alternative to problem-based teaching according to students’ point of view.  

 
Figure 5. Students’ preference between Practical works and competitions 

A large proportion of students (47%) prefer replacing practical work by competitions in computer 
courses. The rest prefers to keep the practical work. This confirms the results of the previous question 
and still encourages testing the competitions inside the classroom.  

 
Figure 6. Students’ preference about replacing Practical works by competitions 
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As shown in Figure.7, about two-thirds of students are still willing to participate in other competitions, 
indicating that participation still encourages students to continue in these kind of experiences.  

 
Figure 7. Students’ intention to participate in other competitions 

The result of the last three questions can be more meaningful if it can be connected to students ranking 
in competitions. To do so, we searched the ranking of students grouped by their opinions. The results 
we found were that 82% of the students ranked first preferred the competitions compared to the practical 
work. On the other hand, 100% of the students ranked among the last preferred traditional practical 
work. Students ranked in the middle have a tendency towards practical work with 64% while 36% of 
them prefer competitions.  

Concerning the replacement of practical work by competitions, 88% of students ranked first agree. 96% 
of students who are ranked last do not agree. Almost half of the students in the middle of the rankings 
agree to replacement with 47% as a percentage.  

All students ranked first are ready to participate in other competitions as well as 76% of students ranked 
in the middle. Finally, 34% of students ranked last are ready to participate in upcoming competitions. 

While a large part of the students has shown their motivation to competitions, we tried to identify the 
values that motivate them to participate. The motivation source that was ranked first is the spirit of 
challenge with a percentage of 37%. The prize was ranked second with 30%, then job opportunities with 
21% and finally the preparation for other competitions with a percentage of 12%.  

 
Figure 8. Students’ reasons to participate  
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The results seem to be very interesting and they allowed us to answer the questions that challenged us 
at the beginning of this work. 

4 CONCLUSION 
We realized this work in order to see if the competitions can build a new pedagogical approach to apply 
practices of programming or software engineering. The aim is to answer mainly the questions that were 
mentioned at the beginning of this paper which mainly concern motivation and skills development. 

Students believe that through competitions they can develop several skills and that they can have good 
results if they respect the values of success that must be developed. They also believe with great 
certainty that competitions can help them find a job. All of this indicates that students understand very 
well that competitions can give them added values in their academic career.  

Students do not necessarily prefer competitions against traditional practical work and a large part of 
them do not agree to the replacement of practical work by competitions. On the other hand there are 
students who are ready to try the experience of competitions instead of Practical Work. These 
encourage us to test competitions in the classroom carefully. 

By relating the results with students’ rankings, we established that the ranking has a very clear impact 
on the students' view about competitions. Well-ranked students are more willing to participate in other 
competitions and they are motivated to replace practical work with competitions. On the other hand, 
students who are not well ranked do not accept the competitions and do not find that it gives them added 
value. 

As a perspective of this work, we will move on to the next phase which consists of conducting 
competitions instead of practical work in the curriculums. This way we will see if the students will have 
the same opinions or it will be different after the experience. 
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