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Abstract
The eruption of ICTs in our society posed the question of how to integrate technology into
education. According to Waks (1987) in Science, Technology and Society Education, we need
to find a way to integrate educational approaches that embrace and intertwine education and
technology. Then, through the use of pedagogical approaches such as Game-based Learning
and gamification, Minecraft presents itself as the perfect tool to develop computational thinking, foster creativity, nurture collaboration and increase motivation. The aim of my research is
to demonstrate how motivation and collaboration can be fostered through the use of Minecraft
in one activity called “Being an architect on Minecraft”. In order to do that, I use a quasiexperimental research. The participants were 18 in total, divided in 2 groups one experimental
and one control. In the experimental group I use the implementation of Game-based Learning
and gamification and in the other group, I use the traditional way of teaching. The results
clearly stablish a positive effect in collaboration and a high level of motivation during the
entire process. However, there are some aspects of the research we could improve for future
investigations.
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1 Introduction
Beginning with the thesis, we should not forget the origin of Information and Communication
Technology, also known as ICT, which appeared at the beginning of the 90s with the eruption
of internet in our lives. However, it was in 1989 when the term “www” appeared at the CERN
where scientists published the first documents on the internet (Poleo, 2000).
According to Vergara Ramírez (2011,p. 7), the development of different teaching tools
in the last 25 to 30 years have created a new global process that has modified our way of living and comprehending the world. In fact, since the early years of education the way of understanding or acquiring knowledge is completely different than 20 years ago. Hence, the
great challenge of education is the integration of ICTs tools in the teaching and learning processes because we are extensively immersed in the technological culture. It is our job as
teachers, educators, parents and so on, to understand how the new technologies of information
and communication can help to enhance and improve the educational framework of education
which has been strongly marked by the introduction of the internet in the 90s, a phenomenon
that has led to an enculturation and emergence of a technological culture through the rapid
development of ICT that applies to our daily life: social, political, economic and cultural life
(Graells, 2002).
According to Adell et al. (2006), new technologies provide teachers with rich and various resources that no other educational resources can contribute. Our main role as future
teachers is to understand and comprehend how ICTs affect education in the whole process of
immersion into the educational system. This encourages teachers to develop deeper
knowledge of ICTs in order make it an effective learning tool for students. This is the reason
why teachers must make their best effort to improve the educational learning. Besides, teachers of the 21st century should educate students to live and interact in a technological society.

Some people call it the information society while others call it the knowledge society, and
CISCO (2010) calls it the learning society. Moreover, according to the Partnership for 21st
Century Skills1 we must create and align 21st century public education system that prepares
students, workers, and citizens to excel in global skills within the next 10 years and build the
4Cs (creativity, collaboration, critical thinking and communication) into the heart of education. Besides, we live in a world where the economy is headed by innovation and creative
knowledge, with dangers and opportunities. In conclusion, this has led to extraordinary developments and inclusion of new technologies in the field of education in recent years.

Figure 1 – Framework for 21st Century Skills by Partnership
for 21st Century Skills (2008)
Going one step further and trying to understand the learning society. My point of departure with this research is that in the past several decades, ICTs (Information, communication and technologies) have played a crucial role in our society. Therefore, our culture is immersed and fulfilled with information (CISCO, 2010).
Moreover, if we look around ourselves, it is almost impossible not to be in touch with
at least one technological gadget. Besides, we utilised them to gain access to the information
and knowledge that can help solve any problem or find solutions. In definitive, we live in a

1

http://www.p21.org
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world full of easily accessible sources of information. Hence, citizens live submerged in information everyday where “our lack of understanding about the new technology and it is implications threatens the quality of our lives, our natural environment, our future generations,
and even our democratic situations” (Waks, 1991).
This thesis considers the triad of Science, Technology and Society education (STS) as
the main subject of its study. According to Waks (1987), STS occurs as an educational tool
created to promote responsibility in the relation of human being and technology. Additionally,
CISCO (2010) illustrates that ICTs increase the possibilities of lifelong learning—some technologies allows to create communities of remote learning—where we could appreciate the
emerging learning processes with cutting edge educational practices using edutainment,
game-based learning (GBL), gamification, and software’s with open codes in order to reach
the learning society.
Thus, the problem is that, currently, technology is not well integrated with education.
According to Wicklein (2004), the critical problems for technology education are: insufficient
quantities of teachers who are competent in technology education, inadequate understanding
of counsellors regarding technology education, insufficient understanding of the citizens concerning technology education, insufficient financial support for technology education programs, and increased high school graduation requirements related to technology education
programs.
Therefore, the solution is to build a society with qualified teachers with every human
resource technology education has – elementary teachers, middle school teachers, high school
teachers, university teachers, and supervisors with a high level of understanding of the implementation and integration of ICTs in the class empowering them with the competence of
integrating games in classrooms (Foster & Shah, 2015).
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Hence, teachers need to be aware of the different educational implementations that we
should learn in order to apply technology in our classes. Consequently, schools in general
need to develop new ways of learning and teaching. The traditional way of learning and
teaching is quite obsolete nowadays, and we should acquire different techniques and elements
that are intrinsically connected with pedagogical approaches, such as GBL (Liu & Chen,
2013;Al Azawi et al., 2016), gamification (Sailer et al., 2017), TPACK (Mishra & Khoeler,
2009), and PCaRD (Foster & Shah, 2015; Foster, Shah & Duval, 2015). These techniques
have the potential to solve contemporary problems of intertwined technology and education.
Besides, they also positively increase motivation and creativity.
Furthermore, during my experience as a teacher, I could appreciate the fact that students nowadays have other ways of learning and grasping knowledge. In other words, if the
teacher investigates and gains comprehension of the different new theories, he can facilitate a
better method of teaching and learning for the students. To illuminate this uncharted area, we
examined the aforementioned techniques and even employed two of them with Minecraft and
MinecraftEdu. The aim here is to investigate how gamification and game-based learning affects the motivation and collaboration while using Minecraft for learning. Besides, it would
be of special interest to teachers because it will reduce the fear of many teachers when it
comes the implementation of technology integrated with education in the classroom.
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2 Theoretical framework
2.1 Minecraft to teach computational thinking using gamification and GBL to foster
collaboration, motivation, and creativity
Studies about Minecraft as an educational tool to measure collaboration, motivation, and creativity is quite limited. My first step was to investigate Minecraft in this aspect and learn more
about how to use educational games to teach computational thinking skills, understand how it
can affect gamification, GBL, or even other disciplines.
According to Roscoe et al. (2014):
“One of the exciting aspects of Minecraft as an educational tool, is that it brings with a
culture of collaborative learning and knowledge sharing. Mojang, the creators of Minecraft, have never published instructions to their complex multiplayer game. Instead.
Children over the world are using chat, YouTube tutorials, and wikis to teach themselves, and each other… Minecraft encourages creativity, Printcraft’s 3D printing option provides a means for teaching fundamental computational, science, technology and
engineering concepts”.
For this study, it was also of interest to investigate the relation between Minecraft and
motivation. According to Callaghan (2016), if we use Minecraft as a pedagogical tool, we can
foster the circumstances to have a positive learning, particularly for collaboration, creativity,
and engagement. Moreover, the use of Minecraft increases motivation through the use of creativity.
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2.1.1 Computational thinking related with Minecraft
According to Wing (2006), we can understand the concept of computational thinking as follows:
“Computational methods and models give us the courage to solve problems and design
systems that no one of us would be capable of tackling alone… Computational thinking
is a way where humans solve problems; it is not trying to get humans to think like computers. Computers are dull and boring; humans are clever and imaginative”.
In other words, the idea of computational thinking is about understanding efficient
ways of thinking which involve the idea of operational and logical thinking. Furthermore,
Minecraft is a 3D sandbox where students can have the experience of further learning about
the computational thinking while also solving problems and developing their critical thinking
skills (Karsenti, Bugmann & Gros, 2017). According to Fullan (2013), we can understand
critical thinking as “the ability to design and manage projects, solve problems, and make effective decisions using a variety of tools and resources” (p. 9).
Another definition related with this is used by Papert (1980) who mentioned that this
type of knowledge and thought process can open intellectual doors. Furthermore, Minecraft is
a fantastic tool that helps to develop critical and computational thinking since the early years
of education.
The fact is that video games such as Minecraft offer an enthusing opportunity for
learners to engage in computational thinking in formal, non-formal, and informal contexts.
The overall goal of this thesis is to illustrate how students, through the use of videogames, using gamification and GBL could develop computational thinking, at the same
time increasing motivation, creativity, and collaboration.
According to Karsenti, Bugmann, and Gros (2017), students, in general, acquire ICT
skills as well as computer programming and computational logic skills while they are playing
10

Minecraft. In addition, this thesis has made several significant contributions to the field of
computational thinking acquisition. The benefit of using Minecraft as a learning tool is related
with the engagement of the students, when highly engaged players experience the flow
(Lehtiharju, 2015) state and the conditions are positive for the learning experience. This
shows that the player is more open to learning.

2.1.2 Gamification in relation with Minecraft
During my research, I employed gamification (Deterding et al., 2011; Sailer et al., 2017), a
pedagogical approach that is used to introduce and design activities with games in education.
Moreover, I chose this pedagogical approach because of its particular advantages over other
educational approaches.
According to Cózar-Gutiérrez and Sáez-López (2016), we need to prepare our students
for learning a new virtual culture and it is a challenge for educationalists to rethink new goals
for education. Additionally, as time goes by, we generate new learning designs and find new
technological methods that are useful in the integration of the technology into the classroom.
We can understand gamification according to Kapp (2012) as a system abstracted
from reality that guides students by using certain rules (for example: gain some experience
points), interactivity (they have a leader board, they are architects, etc.) and feedback (the
gratification of being motivated and finishing the tasks on time to get experience points).
Moreover, all the lessons must represent a challenge for the students and awaken their curiosity. This is intended to keep them motivated during my entire research process. In addition,
this intrinsic motivation is supported by the extrinsic motivation of being the best in the leader
board of the class. In this case: Who is the best architect of the class? Furthermore, measuring
the achievements of completing a lesson and moving forward is also quite important. Fur-
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thermore, the presence of progressive levels drives student enjoyment and motivation
(Karsenti, Bugmann, & Gros, 2017).

2.1.3 GBL in relation with Minecraft
One of the main reasons for choosing this approach is that a podcast of a teacher who really
knew how to use Minecraft and game-based learning2 in the classroom inspired me to attempt
to do the same. Furthermore, there are several authors who support the idea of GBL in the
classroom such as Liu and Chen, (2013), Al Azawi et al. (2016), Foster and Sha (2015), Jaipal
and Figg (2009), and Silseth (2012). As teachers, one of the most important reasons to understand this concept and integrate it into our teaching experience is that it will encourage us to
utilise new pedagogical methodologies to integrate games in class. All of the aforementioned
authors believe and support the idea of using GBL in the classroom because it will help students to learn by making. The attitude observed throughout the learning process is one that is
full of motivation but, at the same time, extremely fun.

2.1.4 Collaboration, motivation, and creativity in Minecraft
Collaboration
According to Cipollone, Schifter and Moffat (2014), a multiplayer environment encourages
collaboration. However, it is mostly the open nature of the game which allows the players to
experiment with various ideas of the game that are not limited to physical materials. The students can use their imagination to create anything that their imagination allows them. In relation with the perseverance that comes easily in Minecraft, the students are also empowered in
the outcome.

2

https://educatorinnovator.org/webinars/minecraft-as-a-game-based-learning-environment/
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Student collaboration and mutual support was a constant factor during my research.
According to Karsenti, Bugmann, and Gros (2017) in their study, student collaboration and
mutual support was always present during the session, all of the students reported to have
helped someone and 90% of them played in teams. Thus, this demonstrates the development
of effective co-operation between the students which allows the creation of a positive learning
environment and the development of social skills. Definitely, Minecraft nurtures qualities
such as teamwork and collaboration.
Motivation
According to Canossa, Martinez, and Togelius (2013), motivation is defined as behaving in a
particular way as a result of the desire to do or achieve something. Moreover, there are two
types of motivation: intrinsic (internal) and extrinsic (external). In their study, they analysed
an average Minecraft player and discovered the relationship between motivational traits and
the satisfaction received through game mechanics. Moreover, in another study that employed
Minecraft as a pedagogical tool, during their tasks, they could appreciate that students develop several learning skills, including motivation, computer programming, basic informatics
skills, and team work. Moreover, the high engagement avoided distractions and loss of motivation.
Creativity
In terms of creativity, Minecraft boosts motivation through creativity while also learning
computational thinking and acquiring problem-solving skills. According to Cipollone, Schifter, and Moffat (2014) in their study, they demonstrate that Minecraft offers a unique opportunity for students to display their creativity. Moreover, during the whole research process,
they just played in the creative mode of Minecraft and used it as a creative tool. If their creativity was limited, they needed to design the house and complete the levels. Moreover, this
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point is associated with collaboration (if they have problems with some level, there is always
another student who will help others) and motivation (they wanted to create the most beautiful
house and show to the others). According to Karsenti, Bugmann, and Gros (2017), Minecraft
encourages creativity while helping students design the building structures. During my research, I was astonished by how much it helped to develop their creativity at the end of each
level. Furthermore, Minecraft is also beneficial for the teachers because it allows them to design creative projects for students.

2.1.5 The relation of Minecraft with different disciplines in Education
In the next section, I will show you some examples of a good application of Minecraft as a
pedagogical tool in the classrooms. The first research that I analysed was carried out by
Bebbington & Vellino, (2015). In their case study, they analysed a massive multiplayer online
(MMO) videogame (Minecraft) where they encouraged players to seek information literacy
skills with the final purpose of examining the potential of Minecraft in affinity spaces such as
YouTube. An affinity space can be defined as an online and informal learning space that permits persons to create and share knowledge or seek information in relation with a mutual topic; in this case, with Minecraft (Gee, 2004). Moreover, another study proves Minecraft as an
educational game and scientific learning tool. Ekaputra, Lim, and Eng (2013), in this study,
reviewed how MinecraftEdu can be used as an educational tool.
Minecraft and maths
There is another study in relation with Minecraft and maths which states that Minecraft can
foster mathematical ideas (Bos, Wilder, Cook, & O’Donnell, 2014). For example, in Grade 1,
students can add and subtract numbers from 1–20, and they can also measure the length of the
buildings that they are constructing. In grade 2, students can build a base of two and create
bases using mathematical constructions, for example creating a base of two (2x5) and gaining
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the foundations of multiplication. In grade 3, they can create numbers and options with a base
of ten (3x10).
Minecraft and the flow experience
Another study describes the relation between MinecraftEdu and the flow experience of the
players. Flow can be considered as the optimal form of enjoyment that is characterised by the
merging action, increased focus, effortless involvement, and lack of sense of time while the
child is learning (Lehtiharju, 2015). On the one hand, it is important to know who is one of
the creators of the flow concept (Csikszentmihalyi, 1990) who have been stablished the flow
state through the flow channel model, where flow is experienced when the skills and abilities
required to solve problems are in balance. On the other hand, boredom and anxiety are the
feelings that might materialise if the skills and challenges are not in balance (Csikszentmihalyi, 1990).
In her research, Lehtiharju (2015) tries to measure if there is any difference in the user
experience of children when they play digital games (MinecraftEdu) during school hours and
when they play the same game in their free time. The context of the study showed that it did
not have any particular effect on the user experience. Although it is not clear whether the differences in the context affect the flow experience, the same children attained the same results
on flow experience while playing during school hours or in their spare time. Therefore, the
kid can develop meta-cognition while playing in these two different contexts.
Minecraft and English
Uusi-mäkelä (2015) conducted an interesting study where he measured the acquisition of the
English language while playing Minecraft. The author of the research is a learning designer at
TeacherGaming LLC, the company that created MinecraftEdu. In his research, he established
a connection between GBL, Minecraft and learning sciences. He constructed different angles
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of game-based learning theory by establishing a connection with problem-based learning
(PBL). Minecraft is a 3D sandbox which fits perfectly into this theory because is a simulation
of the real world that represents real problems.

Figure 2- Game-based learning and Minecraft by Uusi-mäkelä (2015)

In his research, Uusi-mäkelä (2015) presented a similar problem that I came across
when it came to game studies, which is a recent phenomenon. However, there is a growing
interest in Minecraft. For instance, at a Minecraft research conference in Montreal in February
2015 (Immerse 2015), a project in relation with Minecraft and the Hunger Games was presented. It is important to highlight that most of the research on Minecraft is based on STEAM
education (science, technology, engineering, art, and mathematics). Uusi-mäkelä (2015) concluded that the research provided good perceptions about what kind of learning occurs when
games are used as a method of acquisition of a foreign language.
Minecraft, chemistry and science
According to Short (2012), the game play is adjusted by the use of creativity and building,
with players constructing (crafting) buildings in a 3D world. The game is appropriated for
children between eight years and seventeen because they can create high level of circuits using command blocks. Furthermore, we can work with some scientific concepts such as Biology, Ecology, Physics, Geology and Geography.
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- Biology: Using Minecraft maps of the human body, including the vascular system, nerve
cells and an animal cell are currently in advance. The students can be immersed inside of a
body using a 3D environment.
- Ecology: In Minecraft, we can find some biomes that are climatically and geographically
determined. The Minecraft biomes are created by the map generator (using seeds) which can
detect different temperatures, humidity or the presence of water or desert. For instance, we
can find: Forest, Taiga, Desert, Tundra, and so on (see Appendix).
- Physics: Gravity influences most non-block objects in the game play. Besides, water exists
in solid and liquid state during the game play and also flows downhill, for example, if we collocate one block in a cliff. Another way to realise that gravity exists is when we are using a
mod called Galacticraft3. With this mod, we can travel to the moon and realise what gravity is
like over there. Furthermore, if we play in survival mode, we cannot stay for long without
oxygen.
- Chemistry: We can smelt iron or gold using furnaces and create pure metal, especially when
crafting swords, axes, and so on. Moreover, cakes can be made using eggs, milk and sugar.
TNT can also be manufactured.

3

https://micdoodle8.com/
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3 Aims and research questions
There is no overall goal apart from demonstrating how students can develop computational
thinking while increasing motivation, creativity and collaboration through videogames
by using gamification and GBL. Consequently, I will establish my research questions as
follows:
- RQ1: Is the use of Minecraft in classrooms affecting collaboration through the use of GBL
and gamification?
- RQ2: Is the use of Minecraft in classrooms affecting motivation through the use of GBL and
gamification?
It is important to mention that I did not measure the influence of Minecraft on creativity or establish a research question based on the same. However, this aspect was evident
throughout the entire research. Hence, I will further elaborate on this point in the conclusion.
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4 Methods
For my research, I am going to use the quasi-experimental research methodology. According
to Cash, Stanković and Štorga (2016), the quasi-experimental method is a systematic and scientific approach in which the researcher manipulates one or more variables, and controls and
measures any change in other variables. Thus, the researcher manipulates one variable, and
control the other variable. Consequently, in my research, I used GBL and gamification with
one experimental group, showing them the levels but without any instructions. In another control group, I did not use GBL and gamification and they were given clear instructions of what
they have to do. In addition, the subjects were randomly assigned. Some of the advantages of
this quasi-experimental design are related to individual case studies, which will reinforce the
finding in a case study approach. Another advantage is that without a vast study of randomisation, the researcher saves time and resources in the process of experimentation. A disadvantage is that without proper randomisation, the findings could be worthless. In addition, it is
almost impossible to control other factors that might affect the result.
Nonetheless, this methodology was chosen despite the disadvantages as I had learned
how to use it during my internship as an assistant teacher at IDEO School in 2015. There,
every student kept a diary of their work on Minecraft and we created a control group and an
experimental group. Nonetheless, I could not gather any data because the teacher placed several difficulties in my path. Later, while working as a technology teacher at Santa Maria La
Blanca School in 2016–2017, I was able to use this quasi-experimental approach for my research. This was my first experience of gamifying a classroom and collecting related data. In
conclusion, for my research, I created two groups, one control and one experimental, with the
objective of “Being an architect on Minecraft”.
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4.1 Context and participants
The setting of the learning environment was Santa María La Blanca School4, located in Madrid. This is school is quite famous for its use of modern pedagogical approaches. My role in
the school was that of teacher of technology, where I had two groups during the whole year.
1st group: Monday and Wednesday from 12pm to 14pm. The first group had eight
students. This was the control group.
2nd group: Tuesday and Thursdays from 12pm to 14pm. The second group had ten
students. This was the experimental group.
At the end of the activity of “Being an architect on Minecraft”, all of them received
the same questionnaire through the platform of Google forms. It is important to highlight that
there were only two girls in the entire experiment, one in each group. In total, they were sixteen boys and two girls.
In order to proceed with the questionnaire and because they are underage, I had to
form a letter of consent for each student. At the end of the research, these letters were handed
over to the head of the school. Additionally, the questions and results of my questionnaires
had to be shown as well. The age of the students was between eight to ten years. All of the
students were quite excited with the activity, even the students of the control group who did
not have the storytelling session. The reason for this is that, at the end, Minecraft is a tool that
kids associate with joy.

4.2 Tools
Minecraft
As an introduction, we need to understand the game, Minecraft. Minecraft is a 3D sandbox
construction game created by Mojang. The gameplay requires players to interact with the

4

https://colegiosantamarialablanca.es/
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game world by placing and breaking different types of blocks in a virtual environment. In this
environment, players can create their houses or play in survival mode depending on the game
mode that has been decided to create the world. We can find six types of game playing: Survival, creative, hardcore, adventure and spectator. According to Uusi-mäkelä (2015), Minecraft is a special type of sandbox game that places the player as a resident of a virtual world
and gives them free goals in the gameplay.
- Survival: In this game mode, players must collect resources, build their own house, battle
mobs, manage hunger, and explore the world through crafting. All the while, they must try to
survive by killing the final enemy: The Ender Dragon.
- Creative: This is the best game mode to foster creativity. In this mode, the player can fly
and easily create infrastructures or mechanisms and destroy them. One characteristic of this
game is that they can use command blocks to learn a bit about programming.
- Hardcore: This mode is similar to the survival mode. However, the one difference is that
the enemies are stronger and the players only have one life.
- Adventure: This mode is created with the intention to limit the gameplay in Minecraft. The
player cannot destroy any block with a tool. They are only allowed to craft items.
- Spectator: This game mode is created to fly around and observe the world. The problem is
that the player cannot break away to interact in any way.
Creative mode in Minecraft
Most of the research is spent in the creative mode. Therefore, it is important to properly understand this mode. The creative mode in Minecraft has no end. Here, players can have an
unlimited number of blocks to create their own buildings. They do not need to cover the costs
of bare necessities. Furthermore, the creative mode allows players to destroy all the blocks
instantly, including the normally unbreakable blocks such as bedrock. In addition, this mode
21

gives the ability to fly across the sky. To activate this, you just double tap the space key on
the keyboard. To disable this mode, you need to double tap the space bar again.
Additionally, in this mode, the players cannot receive any damage but they can fall into the void space. In creative mode, you can still spawn some mobs using commands or even
summon the Ender Dragon. You can change the mode of the game if you are administrator of
the server (creative, survival, spectator, adventure).
For my thesis, all my students are going to be in creative mode. For that reason, they
do not have the need of have a previous knowledge about crafting, smelting or brewing because all these skills are provided in this mode. It is also important to highlight that we are
going to use the 1.7.10 Minecraft version because of the stability of the server.
Google forms
I created Google forms for the questionaries’ for each student.
Class Dojo
I used this webpage to share the reports with the parents of the children. Besides I could track
the students’ behaviour, create specific items to get points, give badges and deduct points if
they did not behave correctly.
Server.pro
It was used to create a Minecraft hosting server were you can place all the players together in
the same world. One fantastic aspect of Server.pro is that you can freeze the students, kick
them from the servers, mute if they use bad words, close the server whenever you consider
necessary and, most importantly, allows you to install mods.
In conclusion, I used specific tools with each group:
Control Group: With this group, I only used Minecraft and Google forms.
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Experimental Group: With this group, I used Minecraft and Google forms, story-telling that
was supported by some YouTube videos5, ClassDojo6 (For the creation of a leaderboard),
Server.pro7 (For the creation of the server and install the architecture mod8).

5

https://www.youtube.com/watch?v=hOlKeJCAUK4
https://www.classdojo.com/
7
https://server.pro/
8
https://www.minecraft-france.fr/mod-architecturecraft-1-81-7-10/
6
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4.3 Task design

Differences
There were clear differences
between the two groups

1. The experimental group had
storytelling, the control
group did not.
2. The experimental group had
the architecture mod installed, the control did not.
3. The experimental group got
points, the control did not.

Experimental Group
For this task, we created six levels
and two extras if they finish the
previous quickly.

For this task, we created six
lessons.

Class 1 – Create a room/living
room with chimney (decorated) 2
Experience points (EXP)

Class 1 – Create a room/living
room with chimney (decorated).
Class 2 – kitchen and bathroom

Class 2 – Kitchen and bathroom
(2EXP)
Class 3 – Barn (taming a
horse)/swimming pool (2EXP)
Class 4 – Terrace (in the second
floor) and orchard (2EXP)
Class 5 – Small house for guests
next to own house (2EXP)

Class 3 – Barn (taming a horse)
and create a swimming pool
Class 4 – Terrace (in the second
floor) and orchard
Class 5 - Small house for guests
next to own house
Class 6 – Redstone construction

4. The experimental group got
badges, the control did not.

Class 6 – Redstone construction
(3EXP)

5. The experimental group had
great creations of redstone.

Class 7 – Add command blocks to
the entrance of the house to modify: day/night/weather (3EXP)

6. The experimental group
learned how to use the command blocks due to the motivation in the activities

Control Group

Class 8 – Using Tinkercad, add a
construction to their server (3EXP)
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Task design
- Control group – Eight students of 3rd and 4th grades. They received the lessons using traditional education without using any pedagogical approaches such as GBL or gamification.
The final purpose of the task was to create their own houses using Minecraft. The theoretical
approach was based on more guided explanations – giving all the details and going step by
step, providing instructions while the teacher was doing the activity with them. They also
must work in pairs. The main difference with the experimental group is the non-creation of
the server. The reason for the creation of this control group is so that the group is separated
from the other experiment where the independent variable being tested cannot influence the
results. This isolates the independent variable’s effects on the experiment of “Being an architect” and help to rule out alternative explanations in comparison with the other results. Furthermore, once they complete a level, they do not receive any rewards or EXP points.
- Experimental group – Eleven students of 3rd and 4th grades. They received the lesson using GBL/gamification/TPACK approaches. The final purpose of the task was to create their
own houses using different tools in six classes. This could lead to the possibility of continuing
for more advanced levels depending on the results of the tests on motivation and collaboration. The theoretical approach was giving them short explanations of the activity and more
freedom to experiment – learning by doing and discovery. The role of the teacher is to foster
their creativity using gamification tools, such as storytelling (Imagine we are architects and
we need to win a prize because our mom is sick and with this prize we can buy the medicine),
gamification tools (ClassDojo), the creation of a leader board, receiving a budget when they
complete all the levels, and so on. In addition, in this level, we allow the students to surf internet to watch some tutorials. Furthermore, for each level they finish, they will receive some
points using ClassDojo. They work in pairs in the same server created using a web-tool called
Server.pro. This experimental group is where the experimental procedure is performed while
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accommodating the theoretical approach that was explained in the theoretical framework.
This group was exposed to the independent variable being tested and the changes were observed and recorded.
In addition, to reinforce the credibility of my research, I interviewed a Minecraft expert, Álvaro Pérez,. This interview will be uploaded onto YouTube. The interview was made
in 2015 while I was taking a course on Minecraft. Furthermore, it is important to highlight
that the interviews where I started to grasp the knowledge for my research were conducted
when I was working in garAJE. However, these are not included. Here, I started to create the
plan for my future research with the activity of “Being an architect on Minecraft”. Nonetheless, I conducted several interviews that I am not going to use because I did not have an experimental group to compare with. I just want to emphasise that this previous research added
to my study and were crucial for the conclusion of my research on Minecraft as a pedagogical
tool.
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4.4 Data collection
My role as a researcher was to observe and record the behaviour of the individuals. As previously mentioned, I had to contact all the families before starting the data collection process. I
contacted the parents of each child and asked for a letter of consent for this research (Appendix). Once this was taken care of, I created two tests (Appendix): The first with questions
about previous knowledge and background on Minecraft and the second one with questions
about motivation and collaboration. Since I was employing the quasi-experimental method
(Cash, Stanković & Štorga, 2016), the question was if there is any evidence of cause and effect according to the motivation and collaboration in both groups. The purpose was to demonstrate and obtain the evidence of a cause and effect relationship between the two groups with
respect to motivation and collaboration. In the conclusion, I will include the section on creativity that was gathered through my observations during the four years as a technology teacher.
Nonetheless, this quasi-experimental research cannot unambiguously establish a causal relationship due to the lack of previous preparation of a proper randomisation of the subjects. The hardest part for the data collection was preparing the lessons while simultaneously
observing and paying attention to whether all the students are responding to the questionaries’
at the end of each class. In conclusion, this quasi-experimental design compares intervention
and non-intervention groups without worthy preparation of a random assignment, which
makes the results more valuable.

4.5 Data analysis
This part describes how I went about the data analysis. As previously mentioned, I employed
a quasi-experimental study with two-group test, where my main objective was to measure
general information, age, motivation and collaboration during activities in the classroom.
Both groups have similar activities. However, the only difference is that in the experimental
group I used GBL and gamification and in the control group, even though they used computers, I did not use any elements of gamification, such as points, leader boards, badges, storytelling, and so on.
From a critical point of view, the way that I collected the data can be considered as
quite weak because the consistency of my study is not as strong and has a few limitations.
Nonetheless, there is one research question that I did not include which is on creativity. However, I do measure this using the observations.
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5 Results
Our experiment got the following results: 18 responses from those who took all the tests. Responses about the general background correspond to both boys and girls. In this case, there
were only two girls which clearly signify the lack of association of girls and technology. Even
though this is a small research, we can appreciate the gender gap, clearly.

Gender

Girls

Boys

Figure 3 – Gender during the research of Minecraft
Another interesting aspect of the research is the age of my students; fifteen of eighteen were
between the age of eight and ten.

Age

8 years

9 years

10 years

Almost 9

Figure 4 – Age during the research on Minecraft
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The data appears to show that there was a significant effect of motivation and collaboration in the experimental and the control groups. Eleven of the eighteen students gave 10
points to the experience portion of using Minecraft. Only one student gave six points to the
motivation aspect. There are three who gave eight points and correlatively another three who
gave nine points to the aspect of motivation.

Measurement of motivation grade using Minecraft
12

10

8

6

4

2

0
0

2

4

6

Figure 5 – Motivation while playing Minecraft
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Moreover, the data collected appears to show that there was a significant effect in collaboration aim the experimental group. Fifteen of eighteen gave eight points or more to the
collaboration aspect. Three students gave seven points to the collaboration among students.

Measurement of collaboration grade using Minecraft
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Figure 6 – Measuring the collaboration among students during the Minecraft project.
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5.1 Does Minecraft affect motivation through the use of GBL and gamification?
In fact, Minecraft has a positive effect on motivation in general. The game is full of joy and
fiction (Al Azawi et al., 2016). During the entire research process, I could appreciate how the
kids enjoyed every session and they did not want to end it or go to the next lesson. Furthermore, creativity was always linked to the motivation process of the students.
It is also important to understand that the methodology of gamification and GBL really increases the interaction of the students (Sailer et al., 2017). One method that was employed to increase their motivation was the use of points, which were given to them an instant
feedback once they accomplish a goal. Another method was the creation of the leader boards
to keep them motivated. Additionally, the use of virtual badges in Classdojo was also quite
exciting for them. However, the element that motivated them the most was the idea of being
an architect.
In conclusion, the answer to this question is yes, Minecraft is an educational tool
which, through the use of GBL or gamification, keeps the students motivated during the
whole process of an activity.
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5.2 Does Minecraft affect collaboration through the use of GBL and gamification?
Poiroux (2016) establishes a similar question in his research:
“How can Minecraft be used to enhance collaboration as a 21st century skill in primary schools,
by playing and building in the game?”

In fact, we have similar answers to the same question. Minecraft has a really big benefit of promoting creativity, motivation and collaboration. However, what is more important,
according to this author, is that the collaboration is linked with communication, and in Minecraft the students are communicating with each other constantly. For that reason, during my
research, I observed how the children helped each other constantly. Some of the better ones
would help their classmates after completing all the levels.
Once the students received basic knowledge about Minecraft, they started to help each
other, especially with the redstone construction. It was clear that Minecraft is a collaborative
tool where students can express freely and help other when they ask for help. This helps to
increase the motivation of being the best of the class and help when others when they have
difficulties, specifically when they need to use redstone or command blocks.
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6 Discussion
During my research on Minecraft, I could appreciate a high motivation during the entire process. Despite it being an extra-curricular activity, all the students were extremely enthusiastic
and motivated. Moreover, according to Bauer, Butler and Popovic (2015), one of the main
reasons that they have used ¨Dragon Architect¨ for their study it is because the popularity and
broad appeal of Minecraft was a great point of motivation for their students during the whole
research.
Moreover, from my point of view, the biggest difference between the experimental
group and the control group was the increase in the motivation, collaboration, creativity, the
time that they spend in the details of each of their houses, the team work, learning by doing
and the usage of creating levels to grow the motivation of the students.
In conclusion, I can say that Minecraft as method of GBL and gamification is a good
pedagogical tool to increase motivation, collaboration and creativity. According to Sáez
López & Domínguez Garrido (2014), they analyse the application of Minecraft Edu and it is
important to highlight the fact that the majority considered that MinecraftEdu increases creativity, it encourages discovery, it is fun and in general improves the learning outcomes. In
addition, they measure the aspect of motivation of the students. In their study, they found that
there are not many educational improvements in relation with academic results while using
Minecraft Edu. Nonetheless, they found that 91.4% considered Minecraft as a creative tool
and 98.1% considered it to be a fun activity. Moreover, more than the 75% of the students
discovered and learned new things. 47% of the students considered that they were taking advantage of their time by using MinecraftEdu as a pedagogical tool under the application of a
GBL pedagogical approach. These results are similar to my results, wherein all of my students
received good grades in the motivation or collaboration aspects during the learning process.
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7 Conclusions
This last chapter gathers all the conclusions and findings during my research and even the
ones that are not represented in the results. During my research, I could experience how
Minecraft became an engaging activity for the students because they would spend hours and
hours investigating and developing new skills when they were given particular tasks to do.
Some of them considered this as entertainment. However, I think that once they reach this
state of mind with the flow experience, they can easily develop computational thinking skills
and, at the same time, increase motivation, collaboration and make the most of their creativity. Minecraft and MinecraftEdu in the class can foster creativity and discovery, it is entertaining and contributes to interactive advantages such as using English, Maths, Physics among
other disciplines while creating command blocks. Furthermore, Short (2012) stated that introducing MinecraftEdu in the classes will help a novice introduction of basic computational
thinking.
In my research, I tried to narrow down on Minecraft with the final idea of getting a
deep understanding of the same to show that using the game as a creative and pedagogical
tool can increase motivation and collaboration in our students in a visible way. However, it is
also important to be aware of the social challenges behind these phenomena, such as the difficulty of the integration of ICT into the classroom, the traditional way of teaching and the concept of using videogames just for entertainment during the class. I think this research is important because it shows the contrary.
Therefore, I also would like to state that I truly believe that the use of educational
games that particularly teach computational thinking skills deserves to be the focus of more
empirical work. Nonetheless, one difficulty was to evaluate the learning outcomes and other
effects of similar approaches. Furthermore, future improvement of the research could focus on
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reducing the gender gap between girls and boys who play Minecraft because there are only
two girls in both groups. A prospective question might be, is Minecraft a game for boys rather
than girls? Can we consider this as a gender gap in education? That could be another interesting approach to tackle in the future.
Furthermore, I would like to state that I have been focused on motivation and collaboration during the entire research process and it was quite clear that these were affected positively. However, it is really important to highlight the marvellous dedication of my students
and the explosion of their creativity and curiosity. Unfortunately, I could not measure the creativity because it would be difficult to measure the creativity of individual students? How can
you measure the quality of two poems to determine which one is more creative than the other?
Nevertheless, I did not gather or measure the creativity and that was a failure. However, being an architect on Minecraft was only the beginning, and I have also been conducting
other experiments with my students:
1. Minecraft and Fortnite
2. Minecraft and Clash Royale
3. Minecraft and Star Wars
Creativity: The time that the kids spend in the small details
According to Blanco-Herrera (2017), “Participants in the Undirected Minecraft condition
showed short-term increases in creative production compared to a non-creative video game, a
television show, and the same game (Minecraft) when directed to play creatively. Participants’ self-ratings of Imaginative Capability showed an association between video game playing habits and trait creativity”. In fact, during my research, I could appreciate how the students positively evolve towards the usage of creativity. I will include some examples of the
houses that they constructed (See Appendix).
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Curiosity: Learning by doing and discovering by themselves
In relation with the curiosity component of Minecraft, it is worthwhile to look at numerous
facts that were mentioned in the literature review. According to Siraj-Blatchford (2005,16),
De Pablos Pons (2006, 32) and Iglesias Forneiro (2005, 119), ICT used properly can foster the
learning and educational process within the following aspects:
- Foster the process of creativity, imagination, curiosity, and the art of asking questions as
well as the spirit of researching through the learning of search strategies, selection and organisation of information.
In fact, video games already offer a diversity of sensory curiosity elements that the
students may find interesting and appealing.
To conclude, I have realised that I am quite worried about the purpose this research
with regard to whether we are heading in a good direction with this obsession about the use of
technology in classrooms, as I could see that there are many kids who are excessively immersed in the use of technology. When I was teaching coding with Minecraft during summer
school, we spent about five hours every day in front of the screen and some of the students
did not want to take a break (When I was a child I wished that the break never finishes).
Moreover, some of they would continue playing after getting to their homes. Therefore, is this
obsession for technology good? I do not think so. Hence, I think there must be some kind of
regulations that must be placed when introducing technology into the classroom. As an Edtech specialist, I would like to end this thesis with this quote by Einstein:
“I fear the day when the technology overlaps with our humanity. The world will only
have a generation of idiots”.
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Future expectations
After four years of digging into Minecraft, I have lived all this fantastic experiences with
children while learning to implement different educational methods and technologies as a
teacher of robotics and programming during the two years for CampTecnológico, Forma Roboti-k and Arganbot. I can really be grateful of coming to Finland and grasping the necessary
knowledge to keep believing that education can change, and it is all about us, as kids, teachers
and parents.
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9 Appendixes
Letter of consent for the interview
Appendix A: Letter of Consent for the interview

Letter of Consent for the Interview
My name is Henry D. Cueva and I am second year student at University of Oulu, enrolled in a
Master of Learning, Education and Technology (LET). My research project is focused on the
use of Minecraft and MinecraftEdu as a pedagogical tool. One of my goals is to discover
more about the possible educational benefits and challenges of this teaching technique, which
is used for some teachers in the classrooms.
The data collection for this project involves 2-3 questionaries’ per student. The contents of
this interview will remain anonymous and a pseudonym will be used in this case (bolcamp 150) it remains the license we have already bought. The specific response of each student will
be used for my research and will be only accessible for me.
The results of this research project will help me to construct a better knowledge on the usage
of Minecraft and MinecraftEdu as an educational tool and will contribute to a longer study
about educational affordances of Minecraft.
A summary of my research as well as the full report will be sent to you upon a request. Please
feel free to contact either myself or my supervisor, Jari Laru, if you have any further questions.
Please sing below if you agree with this consent letter and if you would like to participate and
either return it by email to henrydavid.cueva@outlook.com or hand it after Easter break.
Thanks in advance for your help on this project.
Yours sincerely,

Signature________________________
Name of the father________________
Name of the student_______________
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Questionaries’ of Minecraft: personal background, motivation and collaboration
1) Personal background:
https://docs.google.com/forms/d/1uSDTMRnuHAmBHjuYsBVXA6YgWqI6c1KD8cvpc9IC
V-c/prefill
2) Motivation and Collaboration during the research
https://docs.google.com/forms/d/1hXtruDzgaY6nLEj_rYU9CLAPRGn9E3_GDjZLQuxAg1
M/edit?usp=forms_home&ths=true
3) Creativity
I did through the observation
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Minecraft appendixes


Crafting: This is the method by which many tools, blocks, and materials are “crafted”
or constructed in Minecraft. First, they start with a 2x2 craft square. Once they craft
the crafting table they can use the 3x3 grid.

Figure 7 - Minecraft ways of crafting
(https://minecraft.gamepedia.com)



Smelting: In this method of producing new materials with a crafted furnace. This
method is also known as melting, baking, cooking, etc. The idea is similar than craft
some items with the necessity of fuel. The grid has three blocks, one for the “input”
field of the object that will be heated, another field for the fuel and the last one for the
result.

Figure 8 - The furnace interface (https://minecraft.gamepedia.com)
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Brewing: In this section, I will present the different way of creating potions, by adding different ingredients to water bottler in a brewing stand.

Figure 9- Minecraft brewing list for Minecraft version 1.9
(https://minecraft.gamepedia.com)
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Minecraft biomes

Figure 2- Biomes in Minecraft by http://rebrn.com/re/list-of-biomes-on-temperature-and-amidstcolors-773644/
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Examples of the house of experimental group

Image 1 – One student creates in detail the roof of his house.

Image 2 – One student works in his level 2 (Kitchen)

\

Image 3- One student shows the living room of their house
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Image 4 One student shows the toilet of his house.

Image 5 One student show his Barn constructed with redstone

Image 6 This is a house, which students have created collaborativ
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