
 

 

IMPACT OF GAME-BASED LEARNING ON STUDENTS IN HIGHER 
EDUCATION 

M. Stefanie Vásquez1, Myriam Peñafiel1, Andrés Cevallos1, Juan Zaldumbide1, 
Diego Vásquez2 

1 Escuela Politécnica Nacional (ECUADOR)  
2 ESPE-UGT (ECUADOR) 

Abstract  
New generations have been born, surrounded by technology. Most young people more closely identify 
with technological resources than with the theoretical approaches explored in the classroom. 
Therefore, traditional education is considered as being dull, as learning no longer means 
memorization, and students are not being engaged and motivated with such an approach.  

Game-based Learning (GBL) has led to a complete change in education. Thought processes, working 
under pressure, and other management work skills can be developed through the use of entertaining 
experiences, making the learning process more effective in terms of working towards a goal [1]. 

In this paper, we present a case study of the experience associated with using GBL, focusing on 
working with students in the Escuela Politécnica Nacional. This is a public university, and one of the 
best in Ecuador. Most of the students come from low-income families, and its graduates are well 
known in both the public and private sector for their technical knowledge.  However, we have detected 
that one of their major problems is their low level of management skills due to their low self-esteem 
and their lack of interaction with others. Consequently, we present the results of the use of a GBL-
orientated approach aimed at increasing the level of social skills on the part of low socioeconomic 
status students. 
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1 INTRODUCTION 
In current educational contexts where new ways of learning and teaching are involved, it is necessary 
to consider the use of new learning tools and methods that can be used to motivate the student, 
encouraging him to participate in the construction of his own knowledge. In this way, game-based 
learning (GBL) emerges as a means of generating the necessary motivation to link students to 
classroom learning, using games that motivate and encourage their active participation [1]. 

In accordance with [2], GBL has led to a complete change in education.  Thought processes, working 
under pressure, and other management work skills can be developed through the use of entertaining 
experiences, making the learning process more effective in terms of working towards a goal. 

Digital games have been widely criticized because of their negative effects, but today one can take 
advantage of their attraction for young people to reverse their effect and encourage learning in the 
classroom [3]. 

In this research, the application of GBL will be considered in terms of two case studies related to the 
Escuela Politécnica Nacional (EPN). EPN is a public university, one of the best in Ecuador. Most of 
the university students come from low-income families, and those that graduate are well known in both 
the public and private sector for their technical knowledge. However, we have detected that one of 
their major problems is their low level of management skills due to their low self-esteem and lack of 
interaction with others. Consequently, the main objective of this research is to examine the use of 
GBL-orientated approaches in terms of increasing the level of social skills on the part of students.  

2 THEORIES 

2.1 Game-based learning concept 
A number of concepts can be mentioned with regard to GBL with GBL being seen as a specific way by 
which people interact with a game with defined learning outcomes [4]. A game can be described as an 
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activity which usually takes the form of a contest that has a set of rules and a specific objective [5]. 
GBL is an educational method employed in the learning process [6].  

Related terms include gamification which is the use of motivating elements (e.g. markers) that 
encourage competition among users, and game-based learning which refers to the cognitive area of 
the product, its appearance and its visual appeal. On the other hand, GBL and simulation are serious 
games, with all these educational experiences being part of this group of GBL tools [2]. 

2.2 Game-based learning arguments 
According to Kristian Kiili, games are designed to engage the players and facilitate a “flow” 
experience. “Flow” is described as a state of optimal experience, where the person is in a maximum 
state of concentration with regard to an activity, which is a desirable state for learning [7]. 

Arguments that support GBL as an effective learning environment are [4]. 

Motivation: Games have motivational features that keep players engaged. These features include 
points, levels, and trophies. Motivation is used as a way to engage learners and to encourage them to 
stay focused for longer periods of time. Motivation is the main element within this teaching-learning 
strategy. 

Player Engagement: An argument for GBL as an effective learning environment is that games can 
engage the learner in different ways. They could provide affective engagement through characters, 
behavioural engagement by the use of gestures and movements that have to be mimicked by others, 
and social features that could develop social engagement.  

Adaptivity: Games have the capability to adapt and be customized by the player. It engages each 
learner in a specific situation, taking into account his level of knowledge or skill. 

Graceful Failure: Games provide an environment where the consequences of failure are lowered. This 
encourages the player to try new things, take risks and explore. Failure is a step in learning, which 
offers the student an opportunity to receive feedback and correct weaknesses.  

2.2.1 GBL and pedagogical learning theories 
GBL can hardly be defined on one of the four major learning theories of behaviourism, cognitivism, 
humanism and constructivism [4]. The investigation performed by Wu, Hsiao & Huang in [8] showed 
that studies to establish a theoretical foundation of learning to support GBL have focused on 
constructivism and humanism rather than behaviourism and cognitivism [8]. A review of existing 
games shows that game designers uses behaviourist, cognitivist, and constructivist elements and a 
combination of them. The review also argues that games can be designed using any model of learning 
[4]. 

GBL as a cognitive perspective 

As is described in [4], there are a number of ways that games can facilitate cognitive processing:  

Situatedness: Games can put the information to be learned in place when it´s needed, creating a 
meaningful context for learning to take place. Also, they can mirror real live scenarios which contribute 
to the application of the knowledge acquired (Learning Transfer). 

Transfer of Learning: Games facilitate the transfer of learning by creating different but correlated 
situations when it’s needed to practice skills and apply knowledge. This facilitates the abstraction 
needed to apply any knowledge to novel situations. 

Scaffolding and Relevant Feedback: Games provide information for scaffolding new players.  In 
addition, they provide feedback in areas where the player could be experiencing difficulties. 
Sometimes games use tutorials to scaffold the learning associated with the gameplay. 

Dynamic Assessment: Games usually work in a way that adapts the task that the learner will be 
undertaking based on his current level. Solving a current task will determine what the player is going 
to next or change the topic. 

The activities that the learner is performing usually provides information with regard to the learner’s 
current knowledge and skill. 
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Representation of Information: Games work a great deal with visual design and representations of 
information. The information could be represented in many ways which the player has to identify and 
integrate. “Learning can be facilitated when information is available in more than one format”[4]. 

Learning Mechanics: The mechanics that are present in a game should be aligned with the learning 
objectives. The learning mechanics could determine the speed of learning and the engagement and 
enjoyment of the learner. 

Gestures and Movement: The embodiment of learning, mapping a gesture or movement with the 
learning content is considered to be a cognitive effect. Games could use virtual environments that 
provides gesture inputs, so are suited to provide this embodiment. 

Important experience has been developed in this field, such as the Game-Based Learning for Older 
Adults (GAMBALOA) project presented at the European Conference on Game-Based Learning in 
2012 [1], which relates to how to use games effectively with older students. It aims to create a 
thematic network and share good practices in the field. Other experiences focus on developing skills 
such as teamwork [9], motivation, and others [10]. 

3 METHOD 

3.1 Game 1 

3.1.1 Materials 
The game was used with students on the Fundamental Algorithms course. The course is taught in the 
third term of Systems Analysis programme at the School of Technology of EPN. 

3.1.2 Game Applied 
Recursion. 

3.1.3 Intended learning outcomes 
Since the students have been introduced to the topic of recursion on previous courses, the game was 
applied so that the students can remember the behaviour of a recursive function and its 
characteristics. 

3.1.4 Description of Game 
Recursion is a platform game developed on the Game Maker Studio in order to introduce the students 
the topic of the complexity analysis of a recursive function. The game was developed specifically for 
this research.  

In the game the student controls a small square. The first room can be seen on Fig. 1. The player has 
the ability to jump and move forward and backwards. When the square controlled by the player, he 
touches the gate (represented by another square) and continues to the next level. An animation effect 
is created to simulate that the level is located on the gate that the player has entered. 

 
Figure 1.Initial room of the game. 

The game continues and whenever the player is in contact with the gate, another level opens, as if it 
was the call of a recursive function. Some element are added to increase the level of difficulty, such as 
stairs and spikes as can be seen in Fig. 2.     
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Figure 2. Continuously increasing levels of difficulty. 

Eventually the player will reach a level which has a key, as it can be seen in Fig. 3. The key is used to 
represent the exit condition of the recursion. When the players touches the key the game resumes to 
the previous level. At this point the player has to go to previous levels by returning to the starting point 
thereby simulating the end of the recursive function. 

 
Figure 3. Exit condition represented as a key. 

3.1.5 Application 
The game was applied in the relevant classes. The teacher gave only simple instructions with regard 
to the game such as how to move and jump, and stated that the goal was to reach the end of the 
game. After the students had completed the game they were invited to compare the game with the 
recursive functions so they can remember its characteristics. 

3.1.6 Results 
In order to evaluate the results of the application of this game in the classroom, after this learning 
experience, an online survey was conducted involving the students of the Fundamental Algorithms 
course.  25 students participated, of whom 22 answered the survey. This survey allowed us to 
evaluate the impact of the game on learning. The most relevant questions in terms of the survey were 
the following, with their respective results as can be seen in Table 1. 

Table 1.  Game 1 Survey Results.  

Question 

To
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lly
 

A
gr

ee
d 

  

To
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lly
 

D
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ed
 

1. To what extent do you consider that the game presented has helped you 
to achieve the learning results proposed for this subject? 

23% 45% 27% 5% 

2. Do you consider that the proposed game stimulates autonomy and 
active learning? 

45% 32% 23%  

3. Do you consider that the game facilitates collaboration between peers? 27% 46% 27%  

4. Do you think that the game encourages teamwork among peers? 36% 36% 23% 5% 

5. Do you consider that, compared to traditional learning, games facilitate a 
better way of learning? 

55% 25% 20%  

6. Do you consider that the initiative of including play in learning is positive 
and you feel motivated by it? 

55% 30% 15%  
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The results obtained allow us to make some assertions: 

It is important to select a game that applies to different learning topics. Therefore, for more specific 
and more technical topics, it will be more difficult to find a game and, if such a game exists, it will be 
difficult to choose one. In our case we created the game that was used in this case study.  

For this particular case study we had a specific learning theme - recursion.  However, there are no 
games available specifically on this topic. So the game was created by the researchers.  However, it 
does not have interactivity and high quality design as is the case with other games that are much 
flashier. 

However in such a timely topic, it was very illustrative that the game used obtained satisfactory results, 
with 68% totally in agreement or in agreement in terms of achieving the learning results planned for 
this topic. This indicates a high level of acceptance.  

In terms of being able to motivate students, encourage active learning, teamwork and collaborative 
work, the results show us that 72% were in agreement. 

3.2 Game 2 

3.2.1 Materials 

Marketing students from the fifth term of the Business Engineering programme of EPN participated in 
the game. 

3.2.2 Game Applied 
MixPro - Stratx Simulations 

3.2.3 Intended learning outcomes 
The purpose of the game is to introduce the students to the knowledge of marketing mix as part of the 
introduction to the subject of marketing, encouraging teamwork, decision making, leadership, and 
cooperative and collaborative work. 

3.2.4 Description of Game 
MixPro is a platform game published by Stratx Simulation, a company that provides marketing games 
for learning [11]. 

We chose MixPro because it is a game developed to apply decision making processes in order to 
introduce to the students to the concepts of product, price, promotion and place. 

In terms of the game, the students formed teams to develop two brands (Mojo and Moon) through a 5 
year simulation, based on the assumption that the team was hired as the Marketing Manager. 
Students had to take decisions in terms of product development, setting prices, the management of 
distribution and sales budgeting, and forecasting demand for each of the 5 years.  

The MixPro world takes the form of a country with a population of more than 80 million people.  The 
product is entitled Sonite – a piece of electronic equipment. Its attributes are price, compactness and 
efficiency. The market is divided into 3 types of consumers: savers, intelligent and accommodated. An 
image of MixPro can be seen in Fig. 4. 
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Figure 4. MixPro world. 

The objective of the game is to maximize the overall performance index (IGR-OPI) within the next 5 
years in the case of both brands. Their mission as marketing managers is to implement the strategy of 
modifying the Mojo and Moon brands in terms of marketing mix decisions in such a way as to satisfy 
consumers’ needs without neglecting the actions of competitors. 

3.2.5 Application: 
The game was applied within a classroom setting. The teacher presented the methodology, the 
objective and the instructions with regard to the platform. After the students had finalized decisions for 
each year, the results of the two teams were presented and analysed.   

3.2.6 Results discussion: 
In order to evaluate the results of the application of this game in the classroom, after this learning 
experience an online survey was conducted for the Marketing course students. 28 students 
participated, of whom 21 answered the survey. This survey allowed us to evaluate the impact of the 
game on learning. The most relevant questions contained in the survey were the following, with the 
respective results as shown in Table 2. 

Table 2.  Game 2 Survey Results. 

 

Question 

To
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2. To what extent do you consider that the game presented has helped 
you to achieve the learning outcomes proposed for this topic? 

38% 57% 5 %  

7. Do you consider that the proposed game stimulates autonomy and 
active learning? 

62% 38%   

8. Do you consider that the game facilitates collaboration between 
peers? 

67% 33%   

9. Do you think that the game encourages teamwork among peers? 71% 39%   

10. Do you consider that, compared to traditional learning, games 
facilitate a better way of learning? 

62% 33% 5%  

11. Do you consider that the initiative of including play in learning is 
positive and you feel motivated by it? 

62% 33% 5%  
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As can be seen in the results, the students who participated in this learning experience mostly 
consider that the game acts as a contribution to achieving better learning results because it 
encourages active learning, teamwork and collaboration. 

In addition, it is important to emphasize that, in comparison with traditional methods of learning, 
students support this initiative of learning based on games, as a more motivating teaching-learning 
technique. 

The selection of the game was very effective, because this game simulates the reality in a very 
accurate way.  This allowed us to obtain better results, as reflected by the students in the survey. 

4 CONCLUSIONS 
In general, from these two experiences of GBL, it can be concluded that: 

Students are always open to participating in new learning experiences, especially when using games 
as a teaching-learning technique. 

Given the current situation in which students are digital natives who were born with technology, games 
are a form of constant learning on the part of this generation. 

The use of these learning techniques in play are experiences that must be supported by educational 
institutions.  This must be done through institutional policies that facilitate these experiences through 
the provision of adequate resources. 

One of the objectives of this research was to promote skills that enable students to improve their 
collaborative and teamwork skills. By virtue of the results which indicate that more than 95%  of the 
participants totally agree or agree with GBL, the students involved consider that these experiences 
have allowed the development of collaborative and teamwork skills.  Consequently, it is confirmed that 
the use of GBL should be more widespread among teachers of higher education. 

Trying to view the fact that young people are inclined to the use of video games as a strength and not 
as a weakness, the application of digital games as discussed in this research has motivated students 
in terms of concrete learning experiences in the classroom. 

Clearly it has been seen in the cases studied that the characteristics of the games such as ease of 
interaction, striking design, and contextualized problems influences motivation, acceptance and results 
when GBL is applied in the teaching-learning process in the classroom. 
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