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Gamification
in education

Gamification is the application

of game principles and elements —
in a learning environment in order
to influence behavior, increase
motivation and drive participation
in students. ‘J Progress
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Introduction

Traditionally, games have been viewed as a form of
entertainment or a hobby. However, they have now also
become a growing trend in formal settings, such as industry
or education. Games are obviously engaging, addictive
and motivational. Moreover, they can be used as a powerful
tool to shape behavior (Teng and Baker, 2014).

Being unable to overcome a challenge in a game

setting does not affect participants’ self-esteem or
motivation. On the contrary, competitors keep on

trying over and over again. Games open up the possibility
of different problem-solving strategies, thus driving
players to be creative in formulating their diverse attempts.
This dynamic is interesting in that it allows players to
obtain new knowledge, develop new skills and even
change their attitudes.

For the videogame development expert, Jane McGonigal
(2011), in the world of games, even if players aren’t good
enough, they can still have an extremely enjoyable
experience. This is because games offer a safe space in
which to fail and learn, challenging users and providing
not only immediate feedback, but also social connections
(Hertz, 2013). Game designers have specialized in how to
make the gaming experience so memorable and addictive
that, even when they stop playing, users carry on thinking
about strategies to solve the challenges that arise

(Kiang, 2014).

Playing is the first way we learn,
experimenting to see what happens,

and try, try, try again... Playing

is inherent to human beings!

Alex Games, 2014, Educational Design Director, Microsoft

Afrequent complaint of some students is that they perceive
school as boring and ineffective, so educators continuously
seek to innovate their teaching methods and offer more
dynamic, active and engaging environments (Lee and
Hammer, 2011). This has led to the following questions
about educational settings: What makes games or game
settings so good? What can educators learn from the gaming
industry and apply to their teaching strategies? How can they
design projects and content that are as attractive as games?
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Game settings have the capacity
to holder users’ attention and
constantly challenge them.

Apart from their notable power of motivation, games

lure students to participate in them, very often without any
reward, but just for the pleasure of playing and enjoying an
engaging experience (Kapp, 2012). Therefore, the use of
games or game elements has gained the power to transform
learning environments. In this way, learning and feedback
combined with play transform schools into far more exciting
environments (Dicheva, Dichev, Agre and Angelova, 2015).

As can be seen in the following sections, the benefits of
incorporating game elements into educational settings are
not only translated in terms of motivation. A school setting
enriched with game elements can enable students to
progress at their own rate through personal, timely
feedback and also develop skills such as problem solving,
collaboration and communication.

Games are not just about entertainment
and distraction. We need to approach
them as a particular kind of persuasion.
A particular way of looking at the world.

A different way of thinking.
Jordan Shapiro, 2014, Global Education & Skills Forum
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Gamification

The term “Gamification” is fairly new. Its first documented use dates back to 2008 (Deterding, Dixon, Khaled y Nacke, 2011).
Gamification, a concept of Anglo-Saxon origin, was first used in business to refer to the application of game elements to
attract, encourage and persuade users to perform a specific action. Even though the idea of using game thinking and
mechanics to persuade audiences isn’t entirely new, this trend became more widespread with the use of digital media
(Zichermann and Cunningham, 2011). For example:

—7

The Nike+ app makes running The geolocation system Waze The Foursquare app makes
a more attractive experience encourages users to report the experience of visiting places
by setting a goal consistent with accidents, traffic or any information fun by generating competition
the user’s capacity, competing relevant to drivers, using points, and recognition. It makes it
with friends, tracking progress rewards and interaction with possible to locate users, record
and receiving motivation on other users. the places visited and recognize
social networks. progress through badges

and levels.

In general, Gamification is described as the process of game-thinking and game mechanics to engage users and solve problems
(Zichermann and Cunningham, 2011). This concept can be applied to any situation, but in educational settings, Gamification
refers to the use of game elements to engage students, motivate them to act, while promoting learning and problem solving
(Kapp, 2012).

Educators have also used game mechanics and dynamics to increase student motivation and achievement in the classroom
(Stott and Neustaedter, 2013). Some examples are displaying honor rolls or challenging students to perform an activity within
a specific timeframe. Nowadays, with the success of Gamification in diverse contexts
and the videogame boom, the ideas and possibilities of how to incorporate games
in learning situations have increased.

Difference between gamification,
serious games and game-based learning

Since the term Gamification has only recently come into use in education, it is sometimes
used erroneously, interchangeably with other concepts related to the use of games or
game features to motivate and create an environment that drives learning. This confusion
is understandable since Game-based Learning and Serious Games also use games to
foster learning. Even though these concepts are related, they are not equivalent,

as explained below.

Tecnolégico
de Monterrey

Observatory
Pa ge 6 @ of Educational
Innovation



/77
L)

Gamification

As described beforehand, Gamification in education incorporates game design elements in an educational context.

This means that it is not about using games as such, but rather taking some of their principles and mechanics, such as points
or incentives, narrative, immediate feedback, recognition, the freedom to make mistakes, etc., in order to enrich learning
(Deterding et al., 2011; Kim, 2015).

Gamification functions as a motivational didactic strategy in the teaching-learning process, fomenting specific behaviors
in students within an appealing environment that generates commitment to the activity in which they are participating
and helps to produce positive experiences and, therefore, achieve meaningful learning.

Serious games

Serious Games are technological games designed for a purpose other than pure entertainment. In other words, they are
designed and created for educational and informative purposes, such as simulators or games that create awareness (Dicheva
etal., 2015). These games position players or learners within a particular context in order to develop a specific knowledge

or skill. Consequently, incorporating a Serious Game into a learning situation other than the one for which it was created
would be difficult.

A Serious Game can be described as a game with a purpose; it seeks to have a bearing on the solution of real problems in
ready-made environments that simulate real life. Although they can be entertaining, this is not their objective. In general,

they aim to achieve social change, develop skills, emotional health, etc. (Wouters, van Nimwegen, van Oostendorp and van
der Spek, 2013). An example of a Serious Game is Darfur is Dying, designed to create awareness in players about the Darfur
conflict, which seeks to help to resolve the crisis existing in that zone.

Game-Based Learning
Game-based Learning is the use of games as means of instruction. It normally consists of learning through gamesin an
educational context designed by teachers. In general, the games already exist, with established mechanics, and are adapted

to balance subject matter with gameplay and the ability of the player to retain and apply said subject matter to the real world
(EdTechReview, 2013).

In Game-based Learning, the games don’t have to be digital, although this approach is commonly incorporated to take advantage
of technological developments. Examples of Game-based Learning are: 4

« Jeopardy to teach or review class content; « Marathon for history quizzes; or
« Guess Who to learn about the Mexican Revolution heroes; « Angry Birds to explain parabolic motion.
» Snakes and Ladders to teach ethics;

GAMIFICATION VS. SERIOUS GAMES VS. GAME-BASED LEARNING

Serious games Game-Based NN

Learning
Computer-based immersive
games with educational Uses games or videogames
and informative purposes. as a means for learning,.

vatory
cational
fely}
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Bases of a Gamification
Strategy

Game elements

Several authors have studied the world of games and videogames to describe the elements they contain in their design

and that favor a learning environment. There are several reference frameworks for Gamification design, such as: Mechanics,
Dynamics & Aesthetics - MDA (Hunicke, LeBlanc and Zubek, 2004; Zichermann and Cunningham, 2011), Mechanics, Dynamics
& Emotions - MDE (Robson et al., 2015) and Dynamics, Mechanics & Components - DMC (Werbach and Hunter, 2015), among
others.

It is important to mention that an agreement has not been reached in the classification and description of game elements
(Dicheva et al., 2015). Nevertheless, we can identify the most commonly used categories as: mechanics, dynamics,
components, aesthetics and emotions (Wiklund and Wakerius, 2016).

The following chart displays some of the game elements to show teachers the possibilities that exist for gamifying their
classes. Gamification strategy designers do not need to include all the elements described, but should make use of the ones
with features that best fit the intended learning experience.

ail  GAME ELEMENTS wss + QO /iy

Goals and
objectives

Generate motivation by
setting a challenge or an issue
for the player to resolve. They
help students to understand

Rules

Are designed specifically to
limit the players’ actions and
keep the game manageable.
They are simple, clear and
very often intuitive.

the purpose of the activity
and guide their efforts.

Game .. .
Challenges, missions, epic quests.

Game restrictions, turn assignment,
Game how to win or lose points, maintain
elements: lives, complete a mission or achieve

an objective.

Storyline Freedom to choose

Offers players different
possibilities for exploring
and tasks can be practiced. and advancing in the game,
They are inspired to identify : as well as different ways
with a character, situation of attaining goals.

or cause. :

Game Identidades, personajes o avatares; : Game Different routes or squares to reach
elements: mundqs, escenarios na_rratlvos : elements: the end, options for using powers
o ambientes tridimensionales. : or resources.

V/ /4

Places participants in a realistic :
context in which actions
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Rewards

Goods received in the game to get closer
to its objective; they make it possible

to access a new area, acquire new skills

or enjoy better resources. They foster
competition and a feeling of achievement.

make mistakes
Encourages players to take risks
without causing fear or irreversible
damage. It builds students’
confidence and engagement.

Freedom to ’

s

=
Game Virtual coins or resources, lives, equipment,
elements: access items, limited powers.

Game
elements:

Multiple lives, restore or restart
points, endless possibilities.

EEERCOO0O

Game
elements:

i

Feedback

Tracks users’ progress based on their
behavior. It is usually immediate,
indicating whether the player is
acting correctly or how far he/she
has progressed toward the goal.

It is sometimes provided at the end
of an episode to show statistics or an
analysis of the player’s performance.

Visual clues, right or wrong answer or
behavior signs, progress bars, warnings
about the risks of executing a specific action,
player performance statistics.

Cooperation

and Competition
Encourages students to become
allies to achieve a common goal,
and to confront other participants
to reach the goal before or better
than them. This dynamic generates
greater participant motivation
since it challenges them to do
better than their opponents.

Teams, guilds, helping other participants,
social interaction areas, communication
channels, transactions, battles, combats,
leaderboard.

Progress

Based on scaffolding, i.e. it guides
and supports students by organizing
levels or categories, in order to track
progress. It enables players, as they
progress in the game, to develop
increasingly complex or difficult
skills.

Game
elements:

=

: Game
: elements:

Visible status

Allows all the participants

to view their own and the
other players’ progress, what
they have completed or what
remains to be completed.
This can build reputation,
credibility and recognition.

Badges, points, achievements,
results obtained, leaderboard.

Time restriction
Creates an extra sense of
pressure that can help to
consolidate players’ efforts
in order to solve a task within
a specific period of time.

Countdown; being able to obtain
a benefit only within a specific time.

Surpraise
Including unexpected
elementsin the game
can help to motivate
players and keep them
engaged in the game.

Game Random rewards, Easter eggs
elements: (hidden features), special events.

Game Tutorials for developing initial skills,
elements: experience points, levels, progress bars
: and access to blocked content.
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Player types

On implementing Gamification in the classroom, not all students are mainly motivated by winning. Recognizing participants’
different interests and motivations helps to develop an engaging environment for all the students (Kim, 2015). Therefore,
game elements can be incorporated to encourage greater involvement and subsequent progress of all the participants

in the activities.

In order to describe the diverse interests and motivations of gamers, Bartle (1996) has classified them as: Explorers,
Achievers, Socializers and Killers.

Meanwhile, Quantic Foundry (2016) describes a model of six possible gamer motivations: action, social, mastery,
achievement, immersion and creativity.

But it is Marczewski (2013) who has specifically classified Gamification user types and indicates their respective motivations:
Socializers (relatedness), Free Spirits (autonomy), Achievers (success and mastery), Philanthropists (purpose and meaning),
Players (rewards) and Disruptors (change).

Considering these classifications, the following is a proposal and description of the six player types who can be found in
gamified activities.

Explorers Socializers

They enjoy envisaging all the possibilities
offered by the game, experiencing new
things, seeing what happens in their
diverse endeavors. They might also
identify more easily with fantasy, a story
oracharacter.

They participate in games for the purpose
of social interaction. These players enjoy
empathizing with others, engaging in
interesting conversations and working
collaboratively. They like meeting people
with common interests in the game.

Thinkers

They like to solve problems. When faced
with a mystery or a riddle, they are uneasy
until they have found the answer. They
are often highly creative, since they try
out different strategies to find a solution.
Thinkers like to test their creativity

and knowledge, to find an answer

that nobody else can discover.

They are motivated by purpose and
meaning. They are altruistic and like
giving others what they need to progress
and enrich the lives of others without
expecting a reward. They are satisfied
with knowing that others achieved their
objectives thanks to the help they
provided.

Achievers Disruptors

They form a key part of any competitive
game, since they always want to win and
overcome challenges. They like to win

all the points possible, complete all

the quests. They only take their eye off
their objective when they know that
completing another activity will help
them to reach their goal.

They are motivated by change and by
beating the system. They comprise the
o smallest population of all the player
types. They want to know about the
strangest things they can do in the game.
Winning isn’t enough for them and,
anyway, someone has to lose. They
enjoy showing how powerful they are
in the game and other players respect
and admire them.

Although no single classification can be a perfect fit for all players, identifying
students’ motivations and interests can definitely help to improve Gamification
development. The aim of considering a classification is to help teachers to select
the best activities and develop an environment that matches the user types
identified in the activity.

Observato
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The player’s path

To implement Gamification, it is worth considering the following phases experienced by students under the teacher’s guidance
(Yu-kai, 2013; Sudarshan, 2013):

Pathway
to mastery

Create the conditions for students
to progress in the game through
the acquisition of new skills and

knowledge, since they follow a
gradual progression that matches
the instructional design

of the course.

Scaffolding

Tracking the players’
process in the activity by
means of structures such
as guides and feedback.
There has to be a balance
between the difficulty

of the challenge and the
players’ skillin order to
maintain their interest
onboar ding (Csikszentmihalyi, 1996).

Facing players with a situation or
simple problem to solve in order to
get them onboard to achieve their
first successes and understand
how the game works.

In videogames this is usually
known as the tutorial stage.

Discovery

Introducing the game,
presenting the game’s
rules, components,

V//
/ .
X0 mechanics and game
storyline.
Observatory 16gi \
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The role of the teacher

The role of the teacher in implementing Gamification does not just involve making an activity
as entertaining as possible. Instead, game elements should be combined with an effective
instructional design to incorporate engaging, challenging activities that will guide the students’
experience toward the development of the appropriate competencies for the level in question.

||Iﬂh ﬂ

Before designing a gamified environment for a class,

topic or a whole course, teachers must first set an objective
for which they seek to implement this trend. This could

be to improve participation in a low-performing group,
increase collaboration skills or encourage students to hand
their homework in on time. Having a clear objective when
gamifying makes it easier to design the course and
ultimately assess whether it has been successful.

Gamification design requires the teacher to consider the
activity’s target player types. They must also choose the
game principles and components that best match the
objective, as well as the pedagogical and technological
resources (mentioned further on) that support their design.

On implementing Gamification, teachers guide their
students throughout their progression as players.

In this way, gamification can be combined with other
teaching-learning strategies and, ultimately, develop the
desired competencies in students. Finally, as can be seen
next, the overall evidence obtained from this progression
will serve for performance assessment purposes.

Page 12

Assessment in Gamification

Academic assessment is closely linked to frequent feedback
during the game since it offers a guide for students on their
progress. In a gamified activity, students produce naturally
diverse actions, while performing complex tasks, such as
problem solving, that are indicators of the development of
abilities or skills. The evidence required to assess these skills
is provided by the players’ interactions in the activity (Shute
and Ke, 2012).

In a gamified activity, assessment must be as least
intrusive as possible in order to keep the players engaged.
This can be accomplished through what is known as stealth
assessment (Shute, 2011; Shute, Ventura, Bauer, and
Zapata-Rivera, 2009). On analyzing the sequence of actions
in a gamified setting in which each response or action
provides incremental evidence on the current mastery of a
specific concept or skill, stealth assessment can infer what
students know or do not know at any point in the activity
(Shute and Ke, 2012).

Unless assessment is cohesively integrated into the

game experience, students will feel that they are being
interrupted and lose interest (Rufo-Tepper, 2015).
Therefore, if the dynamics of the activity do not offer
significant opportunities for assessment during the same,
assessment can still be conducted after the gamification

in which students show what they have learned. Moreover,
qualitative resources can be incorporated into gamification
assessment, such as opportunities for peer assessment
and feedback.

The competencies that should be observed and
demonstrated in students must be defined for learning
assessment purposes. The following chart illustrates how
the use of diverse game principles and elements serves
to fulfill the development of these competencies.
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Challenges, missions, quests

Multiple opportunities to complete
a task, multiple lives, restore
or restart points

Experience points, levels,
progress bars and access
to blocked content

Badges, levels, points,
achievements, results obtained

Countdown

Demonstrate the capacity to apply
knowledge and perform specific tasks.

Favors learning declarative content,
the association of two or more concepts,
ideas or facts.

Allow the demonstration of attitudes
such as respect and honesty.

Fosters the demonstration of skills
such as decision making, problem solving
and creativity.

Favor the development of specific skills
or knowledge mastery. Demonstrate
attitudes such as resilience and tolerance
for frustration.

Promote collaborative work, problem
solving, leadership and decision making.

Offer information on students’ progress
toward the attainment of goals, the
acquisition of knowledge or its application.

Demonstrate the acquisition of skills
and knowledge mastery.

Useful for assessing process efficiency,
resource optimization, decision making
and problem solving.

Observatory
of Educational
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Gamification resources

The following is a description of some of the resources, such as apps, platforms or tools, that can be used

to optimize gamification in learning settings.

_GAN

eAllON 0

For designing gamification For using badges

Gamification canvas. Thisis a simple template for
designing gamification strategies, which has been adapted
by some of the Tecnologico de Monterrey faculty (Proposal
1 and Proposal 2). Teachers can depict on the canvas their
ideas regarding the game elements, components and
resources they want to incorporate, together with the
behaviors they expect to see in the players.

To manage the activity

ClassCraft. This learning management system places
students within a game setting. The teacher organizes the
platform to award points. Students can collaborate in
teams, compete to collect points, level up and win powers
that will help them to reach their goals.

Rezzly. Thisis a gamified content creation and student
tracking platform, in which teachers can design and share
quests, create a status table and award badges. It fosters
feedback and mastery learning.

BadgeMaker. This tool was developed by Tecnolégico
de Monterrey (IDEA prototype area) to design and
download badges easily, offering a choice of different
images, shapes, details, colors and fonts.

Classbadges. This s a free online tool where teachers
can award badges to students for their accomplishments
and competencies.

To incorporate game-based learning

BookWidgets. This tool empowers teachers to use
iPads in education. It makes it easy to generate engaging
activities that can be used in the classroom: crosswords,
memory games, arithmetic tests, graphs, graphic
organizers, etc. These exercises, which are sent to the
students’ tablets, can be assessed by the teacher who
will then offer feedback.

FlipQuiz. This tool offers a quick way to create game
boards to ask questions according to the categories and
scores, allowing teachers to review and assess what their
students have learned in the classroom.

To obtain rapid responses from students JeopardyLabs. With this tool, teachers can create
a customized version of the game Jeopardy, as well as

Socrative. This app allows the teacher to ask
multiple-choice, true-or-false or short-answer questions
that students answer in real time. Teachers can have
students compete for the highest number of correct
answers, see each student’s answers and display the
outcome statistics for each response.

Kahoot!. Facilitates the creation of multiple-choice
questions, allowing the addition of videos, images
and charts to make them more attractive. Teachers
can show the response statistics in real time.

Page 14
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crosswords, multiple-choice or open-answer quizzes,
or bingo.

@ CLASSCRAFT
ff s

4 €") classbadges

l"} BookWidgets

interactive learning

socrative

by MasteryConnect

EIFLPQUIZ
@Jeo pardylakbs

This is...not PowerPoint!
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Benefits

Depending on the game elements used, gamification offers specific benefits with impacts
and scopes that are worth discovering, in order to decide which elements should be used
in a learning situation. The following is a description of some of the main benefits to be
found in the use of gamification in education (Bruder, 2015; Kapp, 2012; Zichermann

and Cunningham, 2011).

Increases

motivation
A key concept of Gamification is
motivation, since it refers to the
capacity to stimulate learners’
behavior. On targeting a goal or
objective, students have a greater
degree of involvement in the game
or learning dynamic. Overcoming
a challenge gives them a sense of
achievement and success. The game
dynamic encourages them to keep
advancing to achieve new objectives.

Although Gamification includes

some game elements that motivate
extrinsically, such as rewards, the
players’ experience will certainly

be favorable insofar as they are
intrinsically motivated. This is achieved
by generating competition and
collaboration, arousing curiosity

and challenging students. Successful
gamification systems and games

are those that keep extrinsic motivation
high or transform it into intrinsic
motivation.

Provides a safe

learning experience

A gamified learning experience
encourages participants to dare to
complete new challenges without
worrying about the consequences
this would have in a real situation.

In this way, games provide meaningful
experiences, a safe environment

for exploring, thinking and trying.
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Informs students about
their progress

Feedback in games is usually
constant and provides information
that guides students to the right
answer. The more frequent and timely
the feedback, the more effective
learning will be. Understanding status,
how far away participants are from
their goal, generates an incentive,
provides feedback and is an
indication of progress.

Generates
cooperation

Game situations foment teamwork

to achieve a common objective. This
fosters social skills in students for team
decision-making, playing arole in the
group, directing, arguing, respecting and
valuing other ideas, as well as recognizing
others’ capacities, among others.

Self-knowledge

of capacities

Student’s game experience enables

them to recognize which abilities or skills
are easy for them to achieve and the ones
that require more effort. Game situations
offer students an opportunity to increase
their self-knowledge of the capacities they
possess and the ones they find it difficult
to demonstrate.

Drives
knowledge
retention

Games generate a greater knowledge
retention in learners, since emotion is an
element that favors cognitive processes
such as memory. For example, Wouters et
al. (2013) showed that according to a set
of studies examined, games are more
efficient in learning and retention terms
than conventional instruction methods.

)
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Relevance for

Tecnologico de Monterrey

A primordial characteristic of Tecnologico

de Monterrey’s faculty is innovation in their
teaching and the ways of generating learning.
Gamification offers an educational alternative
that drives engaging, challenging activities

to develop both disciplinary and transversal
competencies in students. On implementing
the use of this trend, the faculty have been
able to design a class context that allows
students to make mistakes, keep trying,
solve problems creatively, work
collaboratively, etc.

Gamification is known to adapt well to other techniques
and strategies that are already in use at Tecnolégico de
Monterrey, which favor the construction of knowledge

and active learning, such as challenge-based learning

and inverted learning. Apart from promoting student
involvement, gamified activities are developed in a context
that fosters student feedback and makes it possible to
demonstrate and validate the competencies expected

to be developed in the course.
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Teachers are aware of the game culture existing among
young people, so Gamification-related elements and
mechanics are implemented to increase students’ attention
levels and foment problem solving, teamwork and
consultation of the proposed content during the educational
experiences. Gamification adapts to new forms of learning
and sparks people’s interest with activities that allow them
to make decisions, be creative and achieve an objective.

“The level of challenge for teachers to keep our students
motivated, committed, attentive and engaged has increased
for multiple reasons: Students are no longer satisfied with
activities that mean nothing to them, that don’t match their
deep motivations and life interests, and in which they don’t
make any decisions or have autonomy. We have moved
strongly toward a game culture, in which we compete for

the students’ time and dedication. So the classroom

can no longer be dull and boring.”

(E. Bores, personal communication, July 1, 2016)

The use of Gamification at Tecnologico de Monterrey

is on the rise. More and more success stories come to light
every day owing to the benefits offered by this trend in the
different courses where it has been implemented. As a result,
the teachers are conducting interdisciplinary, collegiate
work to plan the generation of gamified projects for
complete assignments, to teach some specific courses

or to assess performance in highly specific situations.
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Relevant cases at

Tecnologico de Monterrey

The following are some examples of the incorporation of game elements
in high school and undergraduate courses at our institution.

High School

ﬂ Professor Hrvoje Mori¢

@ moric@itesm.mx
0 Campus Guadalajara

The Schoology platform has been adapted for the first-year
Liberalism and Expansion high school courses with game
vocabulary. For example, the exercises are called War Games
and the assignments, Operations. Students choose a
historical character to use as an avatar. Kahoot! and games
like Jeopardy are also used for review questions, with the
opportunity to win points. For example, the best exercise in
the class earns 50 points. With 300 points, students have the
right to take a quiz again. The teacher places the leaderboard
and the achievements of each participant on a Google site,
using a Google spreadsheet with formulas to manage
students’ points. Assignments are classified by levels.
Students have the freedom to choose how they do their
homework, using podcasts, blogs, presentations or reports.
95% of students said they couldn’t imagine a class without
Gamification, since it made it more entertaining and drove
them to improve their performance in the course. An
additional motivation was the opportunity to redo the
assignments in which they got a low grade. Apart from
motivation and work, students’ grades improved.

ﬂ Professor Jonathan Velazquez

@ jhvgarcia@itesm.mx
ﬂ Professor Priscila Quifiones

@ priscilags@itesm.mx
0 Campus Estado de México

In the second-semester high school Spanish Language,

Arts and Literature course, Gamification is used to motivate
students to improve their spelling in their written work.
Students have the freedom to choose a topic of their interest
in some of the essays they submit during the course.
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There are two simultaneous challenges: the student

who has the least number of errors in the semester wins

a metal medal and the one who progressively makes fewer
mistakes wins a diploma.

In the first challenge, the fewer spelling mistakes students
have in each text, the more experience points they earn. In
the second, students must have fewer mistakes each week,
until the end of the semester. Each week, students complete
written exercises, the teacher indicates the spelling mistakes
in their work, the number of mistakes is recorded on the
platform and the amount of experience students earn is
determined. In addition, students complete assignments
with the corrected words to help them to remember the
spelling rules in which they had errors. Students were
motivated to improve their writing, since they accepted the
challenge of not having any spelling mistakes in their texts
and increased their interest in learning about how words are
spelt. Moreover, reaching a goal gave students a great deal of
satisfaction and they responded with enthusiasm to
obtaining recognition for their work.

ﬂ Professor Edith Lozano
@ ealozano@itesm.mx
0 Campus Guadalajara

In the fourth-semester high school Application Design

and Development course, the ELEVER app was used to
offer students the opportunity to reinforce learning during
the three periods of the semester.

This app allows you to concentrate questions of diverse
complexities and also include images. During the week,
five questions are sent randomly three times a day. These
questions are received as notifications on the students’ cell
phones. They have three hours to open the notification and
answer the questions. The application provides immediate
feedback for each question. According to the number of
correct answers, students receive a score of up to 200 points
in each set of questions. When they have answered all the
questions, students receive a notification of their ranking

in the group. They can also view their scores at any time,
and can win prizes according to their performance.
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The application includes a “virtual shop” where students

can ‘buy’ make-up questions from a quiz or even the
postponement of the delivery of their final project. Students
were more engaged and motivated to continue to answer the
questions and display their achievements. When the visited
the “virtual shop”, they realized that through constant hard
work they could obtain a reward which at first seemed rather
distant, thus motivating them to concentrate so as not to
miss any of the notifications and to try to be more accurate.
Students who were not normally outstanding improved
vastly in their course participation and grade.

Undergraduate

ﬂ Professor Ariana Rodriguez
@ arodriguezf@itesm.mx

0 Campus Puebla

Storytelling is used in the Remedial English | class to provide
students with information on culture and history and get
them involved in the course. Interactive resources from
websites such as the British Council’s LearnEnglish, BBC
News and History Channel teach students about Anglo-Saxon
culture. Students work in teams to complete missions,
station sets, which are each of the of the activities to be
completed in the classroom: Vocabulary, Listening,
Grammar, Reading,

Writing and Speaking, where they put learning strategies
into practice. In this way, students acquire points at the end
of the missions, which are validated through evidence of
collaborative work and the submission of a reflection on the
completed mission. The team that performed their activities
best wins points, which are determined at the beginning of
the mission. As students collect points for missions
accomplished, they acquire medals that represent

extra grade points.

Another student activity consists of content review games
using BookWidgets. These activities seek to make learning
more engaging by means of a challenging experience. Most
missions involve teamwork, although there are individual
accomplishments, such as weekly quizzes. Students who
get a 10 on the weekly quiz earn immunity for a week, i.e.
they have a second opportunity to hand in a homework
and in the following weekly quiz. At the end of the semester,
the students claimed that their favorite activities were those
related to missions, games and teamwork. Their opinions
indicated that the class dynamics were fun and made
understanding the content easier.

9 Professor Carlos Astengo
@ castengo@itesm.mx
0 Campus Monterrey

In the Robotics course from the ALPHA program for
outstanding students, the aim was to teach using a different
approach in which there is not just one winner and the rest
are losers. Therefore, an activity like the Athens Olympics
was proposed. In the first activity, students select a culture
with its mythology, such as Greek, Egyptian, Nordic, Aztec,
Chinese, Indian, etc., so they could get to know each other
and to reinforce active listening competencies. Then, in
each team, students choose a god, demi-god, hero, demon
or monster, present the character’s personality and history,
and define three physical characteristics that should form
part of the robot’s design. For example, students who chose
Poseidon had to add a trident, a crown and marine designs
during each of the trials that comprised the Olympics.
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Afterwards, when studying robot construction and
programming topics, the jigsaw technique is used to form
other teams in charge of proposing a test and imbuing it
with mythological components. For example, the legend of
the minotaur and Theseus served to build a labyrinth that
the robots had to solve autonomously. Writing about these
tests reinforces oral and written expression and design
competencies, since they have to be accepted by the entire
class. The teacher plays the role of the principal god, having
the power to veto a test if it is unsafe for the students and
the robots, and to resolve any conflicts within the game.
During the activity, students work on between 5 and 8 tests.

Strategic decision-making is another competency developed.

For example, students decide to focus their efforts on a
specific test that would give them a greater probability of
winning. In addition, the teacher conducts an artistic test,
evaluating the degree of design, construction and
programming of each robot. Finally, students submit
anindividual and a group reflection on what they have
learned and the team’s performance.

g Professor Luis Vargas

@ lvargas@itesm.mx
0 Campus Estado de México

In the seventh-semester Machine Design and Development
course, the teacher uses a point, medal and team-ranking
system to foment participation and improve collaboration.
Four medals are offered in the course: quality of contributions
and questions; fulfillment (of class exercises and assignments);
willingness and collaboration; and punctuality and attendance.
Students can view the medals awarded midterm and at the
end of the semester, in a log found on the Schoology platform,
where each one is indicated with a special icon. The students
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see the medals as an incentive for their outstanding
performance and as a reward for their efforts, and also,
midterm, they can reflect on their performance and know if
their behavior needs to change. At the end of the semester,
students who obtain four medals are offered an outstanding
performance certificate and report in their academic records.
Another element included by the teacher is team ranking.
Several times during each partial period, students complete
competitive question game activities using Socrative and
Kahoot!, which serve as quizzes. At the end of the partial period,
the first three places are rewarded with extra grade points.
Students are enthusiastic about these activities, which also
help them to revise. Gamification drives students to study and
take their performance in the classroom seriously; encourages
them to persevere in their revision; and makes their academic
work more entertaining. Students were rather wary at first of
this new system, but once they realized that it involved fun
competition, the possibility of earning extra points and
showing them that they really had learned, they responded
with enthusiasm and asked for these activities again.

9 Professor Cleopatra Garza

@ cleo.garza@itesm.mx
0 Campus Monterrey

We wanted a platform that would reflect a gamified setting
that displayed the information in an orderly, simple, logical
manner, So, we proposed using Rezzly (formerly called
3DGamelab). This platform makes it possible to establish
features such as avatars, rewards and player cards. Each
student can define their own avatar to represent their profile
and participation. Badges, achievements and rewards are
assigned, according to the conditions set for their acquisition.
The player cards show each student’s entries, deliveries,
prizes and position.

In addition, the platform contains functionalities for
managing the creation of activities, deadline control,
prize assignment, progress reports, and the creation

of personalized prizes controlled by award conditions.
After using the platform, the students said that they felt
more motivated by the way the course was taught, by
participating in challenging activities and competing
with others.
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9 Professor Gilberto Huesca

@ ghjuarez@itesm.mx
0 Campus Ciudad de México

In the first- and fourth-semester Introduction to
Programming and Databases courses, students found it
difficult to study outside the classroom, so their quiz grades
were low. In order to improve student participation and
commitment, we developed a Gamification system with
points, levels and badges. This Gamification system offers
students points based on their quiz grades. These points are
accumulated and allow them to level-up. The system consists
of eight levels with names alluding to the class topics.

Final points are given to the students who finish in the

three highest levels: level 6 awards 2 points, level 7 awards
3 points and level 8 awards 4 points.

Moreover, the class has a system of badges that students
can win on completing three consecutive assignments with
a grade of over 90 or for attending five consecutive classes.
These badges a re-posted every week on a discussion forum
on Blackboard, the course platform where class results can
be viewed. Students commented that the game elements
increased their motivation in the class to study more and
compete with their classmates.

9 Professor Elvira Rincon
@ elvira.rincon@itesm.mx

0 Campus Monterrey

In the first-semester course Mathematics I, gamified learning,
apart from motivating and holding students’ attention, is
used as a resource to build and reaffirm knowledge. Three
gamified activities are implemented during the semester,

in which students form teams of three or four people.

The activities consist of application problems that are

more challenging than those seen in class.

The level of difficulty is progressive, just like in videogames.
If a team finishes the first level, it wins a point and moves on
to the next level, and so on. Progress is displayed on a badge
board. In the classroom, a projector is used to display the
progress made by all the competing teams. The winner is
the team that finishes the first three levels first. Long-term
learning was maintained orimproved.
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Gamification favored the construction of active learning and
the self-regulation and metacognition process developed by
students. It also consolidated attitudes and values such as
respect, communication, leadership and responsibility, as
well as a positive attitude toward mathematics.

ﬂ Professor Enrique Bores

@ ebores@itesm.mx
g Professor Luis Gerardo Gonzalez

@ luis.gerardo@itesm.mx

9 Professor Julio César Borja
@julio.cesar.borja@itesm.mx

9 Professor Fernando Martin del Campo

@ fmartin@itesm.mx
g Professor José Carlos Mondragon

@jose.c.mondragon@itesm.mx
0 Campus Toluca

A group of professors, headed by Dr. Enrique Bores

and Fernando Martin del Campo, gamified the Business
Administration and Organizational Behavior courses,
obtaining extraordinary results in student engagement. They
offered a lecture on this implementation, which led them to
win the Educational Innovation Award within the framework
of the International Educational Innovation Congress (CIIE).
This experience motivated them to design a Gamification
course-workshop to share what they had learned with other
professors from the Institution, in order to generate
knowledge on the game mechanics and dynamics that help
to increase students’ levels of commitment and motivation.

This course-workshop has been offered four times since the
August-December 2013 semester at the Toluca, Monterrey,
Cuernavaca and Ciudad de México campuses. Over 150 high
school and undergraduate professors have participated

in this course, in which they are immersed in a gamified
experience and gain many ideas to implement in their
classes. The most significant component of this course is
that the experiences of many teachers are taken into account
in order to share them with the other attendees. In addition,
this trend has been implemented in a variety of areas such
as engineering, business and humanities.
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Relevant cases at other
educational institutions
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University of Cape Town, South Africa

Professors from the Computer Science Department gamified
a second-year course that develops 2D game design skills.
Their goal was to improve class attendance, content
understanding, problem-solving skills and general
engagement. The course storyline was based on the
sub-genre Steampunk, which is set in a past similar to the
Victorian era but with advanced technology. The virtual
platform normally used by students was designed to look
like the desk of a mad scientist. In order to solve the mystery
of the missing Crowther Engine, students have to earn clues
and complete tasks. They were rewarded with experience
points, according to their grade on a weekly quiz, which they
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have three chances to answer, for attendance quality
of participation and the results of in-class exercises.

Students also solve puzzles in the form of lateral-thinking
questions, for which they obtain points and receive an
additional clue toward solving the game mystery. Both

the quizzes and puzzles had immediate feedback. A
certain number of experience points allows students to
exchange them for another chance at a quiz, puzzle hints, or
assignment extensions. The leaderboard, designed to look
like a Victorian badge collection, displayed all the in-game
statistics, including the top 20 students. The results of the
course were very positive, with an increase in the GPA and
greater student engagement (O’Donovan, Gain and Marais,
2013).
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University of Indiana, United States

Professor Lee Sheldon’s Telecommunications course was
gamified, converting common metrics and activities into the
style of a game. Students commence the course at level 1,
which corresponds to the lowest grade, and have to obtain
experience points by participating in class activities, allowing
them to level-up and achieve higher grades. Inspired on the
game World of Warcraft, students are grouped into guilds;
therefore, they can complete activities individually, in guilds
or with members of other guilds. They gain points by
completing quests (giving presentations), fighting monsters
(sitting quizzes and exams) and ‘crafting’ (participating in
projects). The teachers responsible for this experience
reported an improvement in student engagement as a result
of this change. By increasing student commitment, the main
instructional components were more effective (Tay, 2010).

Delft University of Technology, Holland

The undergraduate Computer Organization and graduate
Cloud Computing courses have more than 400 students.
Gamification was implemented in these courses in response
to the growing number of students who fail courses and
delay their graduation from the University. The different
player-motivations: explorers, achievers, socializers and
winners, were adapted to the class activities: in-class
discussions, weekly tutorials, pair-programming in the
laboratory and team presentations. The explorers have
multiple paths to explore, achievers have different progress
options, socializers benefit from participating in teams and
winners compete in challenges presented by laboratory
work and in-class discussions.

A points-scale is set that requires 10,000 points for a course
grade of 10. Tokens are offered to access activities that
challenge students, so that the highest rewards require
multiple steps of unlocking. Game analytics are also used to
analyze student performance while the course is ongoing.
Information is collected from in-class and end-lecture
quizzes and analyzed before the next lecture. This makes it
possible to understand what students are interested in, how
each of them perform and where they need more guidance.
The results of the implementation showed an increase in the
number of passing students and participation in voluntary
activities.

In addition, it fosters class interaction and positive student
evaluation (Losup and Epema, 2014).
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University of Michigan, United States

In the informatics class taught to up 200 people, Professor
Clifford Lampe uses Gamification to counteract the boredom
that usually exists in this type of lessons. Professor Lampe
wears a Viking suit and helmet and uses a fantasy storyline
with dragons and magicians. He offers his students a variety
of options to accomplish the class goals, assigning levels to
the assignments and activities. At a certain level, students
can skip tests and, instead, focus on more ‘artistic’
assessments such as presenting an information graphic of a
particular topic. He also offers rapid feedback through a
monitoring system managed by his assistants to improve
progress and offer greater autonomy. Students form guilds,
collaboration teams in which they discuss the topics
addressed and complete a project during the semester.

The class also includes LARP (Live Action

Role Play) day in which participants wear costumes and
compete against each other, as well as a week in which they
compete for guilds. At the end of the course, students
mentioned that they had a better recollection of the class
experiences and course content. This effort, given the
inclusion of collaborative learning and rapid feedback,
received a positive response from the Institution’s students
and directors (Weng, 2013).

University of Granada, Spain

The course Physical Education in Schools, from the B.Sc. in
Physical Activity and Sports Sciences, was gamified through
an activity called “The Prophecy of the Chosen Ones”. The
activity begins with the reading of “The Oath of the Chosen
Ones” where players promise to fulfill the fundamental
principles of the game. According to the story told, Physical
Education is about to disappear unless they accept the
challenge. Each player represents a different character who
comes from any of the game’s four realms: Velocity,
Coordination, Communication and Orientation in Nature,
which correspond to the four blocks of the curriculum
content: health and physical condition, games and sports,
body language and activities in the natural environment).
Each family, groups of 5 to 6 students, have a firstborn, i.e. a
leader. Their goal is to win 5000 points through challenges
among families and individual missions in order to move up
the levels: Postulant, Novice, Advanced and Proficient. With
each challenge and mission, the players get a different score
depending on the degree of fulfillment of a goal, delivery
time and quality of work.
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The aim of these activities is to achieve a higher level of
competence. This experience produced favorable results; in
general, participants were more motivated by having to
compete in order to progress in an entertaining learning
environment. It also identified the difficulty of teamwork if
students have different degrees of motivation (Pérez-Lopez,
Rivera and Trigueros, 2015).

Lublin University of Technology, Poland

In the third-year Software Engineering course of the B.Sc. in
Computer Science, students have to sit three exams and
submit a final project to pass the course. The group is given
five extra assignments, such as writing an essay or looking
for errors in the software used, to earn additional points.
Students earn points according to the activities completed

and their performance in the written exams and final project.

In addition, students are penalized by subtracting points if
they fail an exam. All the students can view their posted
scores. Students compete for their grade: only the students
with the highest score obtains the highest grade; then the
following two students receive half a point less on their
grade; the next three, one point less, and so on.

The class achieved a higher attendance level, greater
participation in additional activities and improved project
delivery times, compared with other groups in the same
course. However, while students with the highest points
competed for the best grades, students with lower scores
were less motivated (Laskowski, 2015).

Rochester Institute of Technology,
United States

This institution developed an alternate reality game called
Just Press Play, in association with Microsoft, with the aim of
providing a new experience for media and interactive game
students at the beginning of the course, in order to
encourage positive behaviors that would lead to academic
excellence. Students were immersed in a story and
participated in quests to solve a mystery. These quests were
mostly social activities ranging from forming academic
relationships with the university’s professors and becoming
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familiar with the course programs, to participating in
workshops organized by students and exploring unknown
locations around the campus. On completing a quest,
students pass their keychain, which is a radio-frequency
identification device (RFID), over a sensor to record their
progress. Confirmation is sent to a server that keeps track of
each player’s statistics. As students completed more quests,
their level and status increased and new quests are
unlocked. This activity enhanced students’ introduction to
their course as well as their university life (Brinkman, 2013).

Queensland University of Technology,
Australia

In order to offer orientation about the campus and the
services offered by the university, a mobile app was
developed to be used during the first week of classes by
first-year students. The app invites students to complete
actions to become acquainted with the university’s services
and events. The app’s main window shows a list of events
students can attend, a contact list, information about the
location of places in the university, as well as university
information services. This application includes twenty
achievements that can be unlocked, either by registering for
events, visiting places on the campus, adding friends or
answering questions about the university. Participation in
events is verified through the use of the Global Positioning
System (GPS) and visits to campus locations by scanning a
QR code. On completing these activities, students unlock
new tasks on the app, to win medals that indicate their
progress.

Results of the implementation show that the activities that
most motivated students were the ones in which they had to
go to a location to find information, rather than the ones
with a more predictable outcome. The reward system was
found to encourage students to explore the campus more
(Fitz-Walter, Wyeth, Tjondronegoro and Johnson, 2014).
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New trends in gamification

Either through the use of new technology or new forms of implementation,
the following trends offer a glimpse into the future of Gamification.

Game analytics

Game analytics are a powerful tool for understanding players’
behavior on virtual platforms. It offers an overview of the actions
of a player or player segment, through statistics, and metrics
that are displayed on boards, either of the time for which they
use the platform, the choices made or their progress. This helps
to generate strategies for maintaining player engagement.

Datamining is also used to discover behavior patterns in a dataset.

Research and Crowdsourcing

Gamification can even help us to resolve major challenges

faced by humanity and to expand our knowledge in areas

where there is still a lot to learn. An example of thisis Fold it, a
crowdsourcing computer game that enables contributions to
scientific research on the issue known as protein folding. This
game encourages participants to manipulate the shape of a
protein until they achieve a lower level of stress and strain on
that protein molecule, which has led scientists to new knowledge
that would be difficult to obtain even with the help of a computer
algorithm (Diamandis, 2016).

Virtual Reality

The potential of virtual reality in learning has been successfully
explored in areas such as medicine, arts, history, among
others. Tools such as Christie® CAVE™ (Cave Automatic Virtual
Environment) make it possible to improve the experience in the
visualization of the digital setting with multiple users in which
the same experience can be shared simultaneously with other
people to improve teamwork, discovery and decision-making.

Universities like Wyoming have a Visualization Center, as
mentioned beforehand, in which they foment active learning
in students (Kennedy, 2016).

Wearable technology

The use of applications for mobile devices and wearable
technology serves to explore new options for gamified activities in
terms of education and health. The use of wearable technology has
been suggested for physical education to encourage students to
run, creating fun environment. An application that inspires this
example is Run an Empire (Slawson, 2015). The use of sensors for
determining students’ mood and health has been explored in order
to orientate activities and thus maintain their focus and motivation
in a personalized manner. An example of this is the MIT project on
affective computing, Mobisensus (MIT Media Lab, 2016).

Knowledge certification

Badges are resources that are now being used in education

at different levels, in the classroom and institution-wide, to
demonstrate the skills or competencies acquired by a student.
For example, the goal of the Mozilla Open Badges project is

to enable the identification and recognition of the skills and
knowledge acquired by students outside the classrooms, as
aresult of informal learning. Anyone can post their progress
and display badges using this infrastructure (Kiryakova,
Angelova and Yordanova, 2014).
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A critical look

@

There are very few scientific
studies on Gamification.
Although the use of Gamification is becoming increasingly
popular, itis still a new research topic, so many of its
benefits are based on hypotheses rather than verifications
(Kim, 2015). In this respect, Dicheva et al. (2015) indicate
that the majority of Gamification studies describe the
use of its mechanics and dynamics, but there are very
few scientific studies on the effectiveness of these game
elements implemented in learning environments.

o’

Gamification does

not guarantee learning.

Another criticism emerges of those who maintain that
Gamification itself improves learning and instruction.
Hsin-Yuan and Soman (2013) argue that Gamification is
independent from knowledge and skills, since it directly
affects commitment and motivation, which could indirectly
lead to acquiring more knowledge and skills, although
there is no guarantee that this will occur. Therefore,

a good implementation of Gamification does not
rescue the bad instructional design of a course.

Gamification does not make

the class entertaining.

Some authors indicate that this trend cannot even be guaranteed to
make the learning experience more engaging and motivating, since
it is based on incorporating a game structure, but not on games that,
per se, are entertaining.

Students might find an activity in which they do the same asina
conventional class and just win points or add on levels irrelevant and
unengaging (Ferlazzo, 2012; Robertson, 2010; Sierra, 2011). It is worth
considering that an appropriate implementation of Gamification

not only changes the activity’s structure, but also generates a
different dynamic that motivates and engages students. ® y

Observatory
of Educational
Innovation

Tecnolégico
de Monterrey




Challenges

Gamification is not a recipe that can be applied as is to any educational context. Itinvolves
knowing the principles and elements that make games engaging before attempting to apply
some of them in a learning situation. Creating a dynamic that combines fun with instruction
or learning is not an easy task, and its effects are not predictable.

Harmonizing Gamification with instruction
The first challenge is for the game elements to be in harmony
with instruction, in other words, they should not be included
asisolated elements nor hamper the learning situation, but
should make it more enriching. Some authors indicate the
importance of not thinking that Gamification is just the
superficial incorporation of badges, rewards and points,
since this would make it impossible to visualize the overall
dynamic that can be generated in a learning situation (Kapp,
2012; Landers, Bauer, Callan and Armstrong, 2015).

Combining Gamification and assessment
Another important challenge is to assess students’ individual
performance. Game dynamics often combine team
competition and collaboration, which can make it difficult to
observe and record individual results. In addition, assessing a
gamified activity runs the risk of diminishing students’
interest if a complex, unnatural dynamic is created (Walker
and Shelton, 2008).
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Sparking interest in students

Another challenge of Gamification is its acceptance by
participants. The teacher who implements Gamification can
face questioning or objections from students when they view
Gamification as something that is insufficiently serious, that
itis ‘just play’ (Klopfer, Osterweil and Salen, 2009). It is
important to present the gamified activity to students so that
they can perceive a real learning benefit.

Gamifying without dying in the attempt
Finally, gamifying is time consuming, since it involves
conceiving, planning and designing the way in which the
game elements are going to be combined with instruction
and assessment (Kapp, 2012; Chin, 2009). If you add on the
use of technology, it becomes an even more complex task
since it requires technical infrastructure and appropriate
pedagogical integration (Dicheva et al., 2015).
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Recommended actions
for teachers

The following are some of the recommendations generated by the Observatory of Educational
Innovation for teachers, enabling them to explore the potential of Gamification.

10 i | 2

Know the characteristics
of the target audience
and the context in which
Gamification is going to
be applied.

Document the implementation
experiences in order to create a database
that can be shared among the academic
community, serving as a benchmark for
teachers who wish to employ this trend.

Define which parts of the course are
going to be gamified (a topic, a class or
the whole course).

9 3

Define a clear objective for gamifying,
so that the game elements and
instructions guide players toward

If any technological infrastructure is
beingincluded, ensure that an
appropriate instructional framework is

in place. . that purpose.

8 4

Avoid changing the rules during the

Ensure that the implementation of
progression of the game. This could have

Gamification in the course is an enriching

a negative effect on players, who might
then lose interest. If this is unavoidable,
teachers must discuss it directly with
the students.

7

If the rewards or points affect grades,
make sure this reflects individual
performance and the extent to which
the student has developed the
desired competencies.
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6

Use rewards in such a way
as to drive students’ intrinsic

motivation, as they realize they
have improved a particular skill
or learned something new.

experience for students, so that it
considers the learning process and
is not used solely to reward a result.

5

Provide information and feedback
so that students can understand
what is happening in the activity
and how it supports the
instructional objectives.
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Recommended actions
For academic leaders

The following are some of the recommendations generated by the Observatory of Educational
Innovation for academic leaders to drive the implementation of Gamification.

Consolidate a team of experts on Gamification to
support teachers in the changeover processes.

Generate support networks to share the best practices
and successful implementation methodologies.

Open spaces for sharing success stories related

to the use of Gamification and for training in the use
of game elements in academic activities: forums,
workshops, courses, etc.

Provide training on the possibilities Gamification can
offer to overcome difficulties or issues that arise within
the educational institution and in the classroom.

Give teachers the autonomy to decide if this trend can
help them to solve a situation that could be improved

in their class and allow them greater flexibility to design
gamified activities that would benefit their course.

Make an appropriate selection of the technological
resources that will be available, since they can limit
or drive work, according to their relevance.

Update the technological platforms currently in use
to integrate game elements that will help teachers
to keep control of the gamified activities.

Measure the impact of the implementation of
Gamification on the classroom and the institution.

Tecnolégico
de Monterrey

Page 30

fion




Credits and

acknowledgements

Observatory Team ! Acknowledgements
+ José Escamilla « Ana Rosa Villegas
« Karina Fuerte + Ariana Rodriguez
« Esteban Venegas « Carlos Astengo
« Katiuska Fernandez « Cleopatra Garza
« Josemaria Elizondo « Edith Lozano
« Rubi Roman « Elvira Rincon
« Eliud Quintero « Gilberto Huesca
« Hrvoje Mori¢
« Jonathan Velazquez
«Laura Zepeda
« Luis Vargas
« Priscila Quinones
Collaborators
« Enrique Bores
° » Luis Gerardo Gonzalez

Join the

conversation
on our social
networks

o http://bit.ly/TheObservatoryFB

O @observatoryedu

https://goo.gl/iTdFkv

Observatory
of Educational
Innovation

Tecnolégico
de Monterrey Page 31




References

Bartle, R. (1996). Hearts, clubs, diamonds, spades: Players who suit
MUDs. Journal of MUD research, 1(1), 19.

Bores, E. (2016). Gamificacion [en linea]. Mensaje a: J. Elizondo. 1
dejulio de 2016. Comunicacién personal.

Brinkman, D. Just Press Play. Retrieved from:
http://research.microsoft.com/en-us/projects/justpressplay/
Bruder, P. (2015). GAME ON: Gamification in the Classroom.
Education Digest, 80(7), 56-60.

Chin, S. (2009). On application of game theory for understanding
trust in networks. In 2009 International Symposium on
Collaborative Technologies and Systems, CTS 2009 (pp. 106-110).
doi:10.1109/CTS.2009.5067469

Csikszentmihalyi, M. (1996). Flow and the psychology of discovery
and invention. New York: Harper Collins.

Deterding, S., Dixon, D., Khaled, R., y Nacke, L. (2011). From game
design elements to gamefulness: Defining “gamification”.
Proceeding of the 15th International Academic MindTrek
Conference: Envisioning Future Media Environments, pp. 9-15. doi:
10.1145/2181037.2181040

Diamandis, P. (2016). This Is the Tech That Will Make Learning as
Addictive as Video Games. Retrieved from:
http://singularityhub.com/2016/06/20/this-is-the-tech-that-will-m
ake-learning-as-addictive-as-video-games/

Dicheva, D., Dichev C., Agre G., and Angelova, G. (2015).
Gamification in Education: A Systematic Mapping Study.
Educational Technology & Society, 18 (3), 75-88. Retrieved from:
http://www.ifets.info/journals/18_3/6.pdf

Ferlazzo, L. (2012). The Dangers Of “Gamification” In Education.
Retrieved from:
http://larryferlazzo.edublogs.org/2012/02/26/the-dangers-of-gami
fication-in-education/

Fitz-Walter, Z., Wyeth, P., Tjondronegoro, D., and Johnson, D. (2014,
October). Exploring the effect of achievements on students
attending university orientation. Proceedings of the ACM SIGCHI
annual symposium on Computer-human interaction in play (pp.
87-96). ACM.

EdTechReview (2013). What is GBL (Game-Based Learning)?
EdTechReview. Retrieved from: http://edtechreview.in/dictionary.
/298-what-is-game-based-learning

Games. A. (2014). Entrevista a Alex Games. 15 de diciembre de
2014. Comunicacién personal.

Hertz, M. (2013). Games can make "real life" more rewarding.
Edutopia. Retrieved from:
http://www.edutopia.org/blog/games-make-real-life-rewarding-m
ary-beth-hertz

Page 32

Hsin-Yuan, W., and Soman, D. (2013). A practitioner's guide to
gamification of education. Toronto, Canada: Rotman school of
management.

Hunicke, R., LeBlanc, M., and Zubek, R. (2004). MDA: A formal
approach to game design and game research. Memorias en
Challenges in Game Al (Vol. 4, p. 1). Retrieved from:
http://www.aaai.org/Papers/Workshops/2004/WS-04-04/WS04-04-
001.pdf

losup, A., and Epema, D. (2014). An Experience Report on Using
Gamification in Technical Higher Education. Proceedings of the
45th ACM technical symposium on Computer science education,
27-32.NY., USA. Retrieved from:
http://www.ds.ewi.tudelft.nl/~iosup/gamification-higher-educatio
nl4sigcse_sub.pdf

Kapp, K. (2012). The Gamification of Learning and Instruction.
Game-based methods and Strategies for Training and Education.
Pfieffer.

Kennedy, J. (2016). 5 Tips to Easing Instructors’ Anxiety Towards
New Technology. Retrieved from:
http://www.higheredtechdecisions.com/article/5_tips_to_easing i
nstructors_anxiety_towards_new_technology/P2

Kiang, D. (2014). Using Gaming Principles to Engage Students.
Edutopia. Retrieved from:
http://www.edutopia.org/blog/using-gaming-principles-engage-st
udents-douglas-kiang

Kim, B. (2015). Understanding Gamification. Library Technology
Reports, 51(2), 29-35. Retrieved from:
https://journals.ala.org/ltr/issue/download/502/252

Kiryakova, G., Angelova, N., and Yordanova, L. (2014). Gamification
in education. Proceedings of the 9th International Balkan
Education and Science Conference.

Landers, R. N., Bauer, K. N., Callan, R. C., and Armstrong, M. B.
(2015). Psychological theory and the gamification of learning. En
Gamification in education and business (pp. 165-186). Springer
International Publishing.

Laskowski, M. (2015). Implementing gamification techniques into
university study path-A case study. En 2015 IEEE Global
Engineering Education Conference (EDUCON) (pp. 582-586). IEEE.
Retrieved from:
http://ieeexplore.ieee.org/stamp/stamp.jsp?arnumber=7096028

Lee, J., and Hammer, J. (2011). Gamification in education: What,
how, why bother? Academic Exchange Quarterly, 15 (2), 1-5.

Marczewski, A. (2013). Gamification: a simple introduction. Andrzej
Marczewski.

McGonigal, J. (2011). Reality is broken: Why Games Make Us Better
and How They Can Change the World. New York: The Penguin
Press.

Tecnolégico
de Monterrey

Observatory
of Educational
Innovation




MIT Media Lab (2016). Mobisensus: Predicting Your Stress/Mood
from Mobile Sensor Data. Retrieved from:
https://www.media.mit.edu/research/groups/affective-computing

Klopfer, E., Osterweil, S., and Salen, K. (2009). Moving Learning
Games Forward. The Education Arcade. Massachusetts Institute of
Technology. Retrieved from:
http://education.mit.edu/wp-content/uploads/2015/01/MovingLe
arningGamesForward_EdArcade.pdf

O’Donovan, S., Gain, J., and Marais, P. (2013). A Case Study in the
Gamification of a University-level Games Development Course.
South African Institute for Computer Scientists and Information
Technologists Conference (pp. 242-251). New York, NY, USA: ACM.
doi:10.1145/2513456.2513469

Pérez-Lopez, Rivera and Trigueros (2015). La profecia de los
elegidos: un ejemplo de Gamificacién aplicado a la docencia
universitaria. Revista Internacional de Medicina y Ciencias de la
Actividad Fisica y el Deporte. Retrieved from:
https://www.researchgate.net/profile/Isaac_Perez-Lopez/publicat
ion/279850142_LA_PROFECA_DE_LOS_ELEGIDOS_UN_EJEMPLO_
DE_GAMIFICACIN_APLICADO_A_LA_DOCENCIA_UNIVERSITARIA/lin
ks/559bdb9308aee2c16df0260d.pdf

Quantic Foundry (2016). Gamer Motivation Model. Retrieved from:
http://quanticfoundry.com/2015/12/15/handy-reference/
Robertson, M. (2010). Can’t play, won’t play. Hide & Seek. Inventing
new kind of play. Retrieved from:
http://hideandseek.net/2010/10/06/cant-play-wont-play/

Robson, K., Plangger, K., Kietzmann, J. H., McCarthy, I., and Pitt, L.
(2015). Isit all a game? Understanding the principles of
gamification. Business Horizons, 58(4), 411-420. Retrieved from:
http://s3.amazonaws.com/academia.edu.documents/38021108/2
015_Is_it_all_a_game BH.pdf?AWSAccessKeyld=AKIAJ56TQJRT
WSMTNPEA&Expires=1469199898&Signature=BptO0GdU6%2BIGji
LcbuleMnR9e5g%3D&response-content-disposition=inline%3B%2
Ofilename%3Dls_it_all_a_game_Understanding_the_princ.pdf

Rufo-Tepper. (2015). Using games for assessment. Edutopia.
Retrieved from
http://www.edutopia.org/blog/using-games-for-assessment-rebe
cca-rufo-tepper

Shapiro, J. (2014). Critical Thinking and Video Games: Scalable
Pedagogy For The Future. Proceedings of the Global Education And
Skills Forum. Dubai.

Shute, V. and Ke, F. (2012). Games, Learning and Assessment. En D.
Ifenthaler et al. (Eds.), Assessment in Game-Based Learning:
Foundations, Innovations, and Perspectives, pp. 43-58. USA:
Springer New York. DOI 10.1007/978-1-4614-3546-4_4

Shute, V. (2011). Stealth assessment in computer-based games to
support learning. Computer games and instruction, 55(2), 503-524.
Shute, V., Ventura, M., Bauer, M., and Zapata-Rivera, D. (2009).
Melding the power of serious games and embedded assessment to
monitor and foster learning. Serious games: Mechanisms and
effects, 2, 295-321.

Tecnolégico
de Monterrey

Observatory
of Educational
Innovation

Slawson, N. (2015). Wearable technology and apps could yield leap
forward for PE, says charity. Retrieved from:

https://www.theguardian.com/education/2015/jun/23/wearable-t
echnology-and-apps-could-yield-leap-forward-for-pe-says-charity

Sierra, K. (2011). Comentarios en Game Zichermann's blog post,
The purpose of gamification: A look at gamification's applications
and limitations. Retrieved from:
http://radar.oreilly.com/2011/04/gamification-purpose-marketing.
html

Stott, A., y Neustaedter, C. (2013). Analysis of gamification in
education. Surrey, BC, Canada, 8.

Sudarshan, G. (2013). The art of Gamification. Retrieved from:
http://gamifyforthewin.com/2012/11/the-art-of-gamification/

Tay, L. (2010). Employers: Look to gaming to motivate staff. itnews
for Australian Business. Retrieved from:
http://www.itnews.com.au/news/employers-look-to-gaming-to-m
otivate-staff-169862

Teng, K.,y Baker, C. (2014). What Can Educators Learn from the
Gaming Industry?. Edutopia. Retrieved from:
http://www.edutopia.org/blog/educators-learn-from-gaming-indu
stry-kelly-teng

Walker, A.,y Shelton, B. E. (2008). Problem-Based Educational
Games : Connections, Prescriptions , and Assessment
Problem-Based Educational Games : Connections. Journal Of
Interactive Learning Research, 19, 663-684.

Weng, H. (2013). The Gamification of College Lectures at the
University of Michigan. Retrieved from:
http://www.gamification.co/2013/02/08/the-gamification-of-colleg
e-lectures-at-the-university-of-michigan/

Werbach, K., and Hunter, D. (2015). The Gamification Toolkit:
Dynamics, Mechanics, and Components for the Win. Wharton
Digital Press.

Werbach, K., and Hunter, D. (2012). For the win: How game thinking
can revolutionize your business. Wharton Digital Press.

Wiklund, E., & Wakerius, V. (2016). The Gamification Process: A
framework on gamification. Retrieved from:
http://www.diva-portal.org/smash/get/diva2:931932/FULLTEXTO1.
pdf

Wouters, P., van Nimwegen, C., van Oostendorp, H., y van der Spek,
E.D. (2013). A Meta-Analysis of the Cognitive and Motivational
Effects of Serious Games. Journal of Educational Psychology.
Advance online publication. doi: 10.1037/a0031311

Yu-kai, C. (2013). Gamification Design: 4 Phases of a Player’s
Journey. Retrieved from;
http://yukaichou.com/gamification-examples/experience-phases-
game/

Zichermann, G.,y Cunningham, C. (2011). Gamification by design:

Implementing game mechanics in web and mobile apps. Canada:
O’Reilly Media.

Page 33



Images and other resources

Badgemaker (2016). Software for card design, data management
and production. Retrieved from http://en.badgemaker.info

Bookwidgets (2016). Want to make the most of tablets and
computers in the classroom? Retrieved from
https://www.bookwidgets.com

Classbadges (2013). The free and easy way to award badges to
students for all learning experiences. Retrieved from
http://classbadges.com

Classcraft (2016). Gamify your classroom. Retrieved from
http://www.classcraft.com

Flipquiz (2016). What is flip quiz? Retrieved from https://flipquiz.me

Freepik (2016). Banners go cities in different colors. Retrieved from
http://www.freepik.com/free-vector/banners-of-cities-in-di
erent-colors_922154.htm

Freepik (2016). Black TV Screens. Retrieved from
http://www.freepik.com/free-vector/black-tv-screens_757122.htm

Freepik (2016). Blue isometric building collection. Retrieved from
http://www.freepik.com/free-vector/blue-isometric-building-collec
tion_841701.htm

Freepik (2016). Colored retro video games. Retrieved from
http://www.freepik.com/free-vector/coloured-retro-video-games_9
11534.htm

Freepik (2016). Colorful fire flame icons. Retrieved from
http://www.freepik.com/free-vector/colorful-fire-flame-icons_8014
94.htm

Freepik (2016). Dragons silhouettes collection. Retrieved from
http://www.freepik.com/free-vector/dragons-silhouettes-collection
_788427.htm

Freepik (2016). Engine in flat design. Retrieved from
http://www.freepik.com/free-vector/engine-in-flat-design-style_80
4337.htm

Freepik (2016). Game icons. Retrieved from
http://www.freepik.com/free-vector/game-icons_781634.htm

Freepik (2016). Golden shields and medals. Retrieved from

http://www.freepik.com/free-vector/golden-shields-and-medals_7
67906.htm

Page 34

Freepik (2016). Mechanical icons. Retrieved from
http://www.freepik.com/free-vector/mechanical-icons_779506.htm

Freepik (2016). Political map of the world. Retrieved from
http://www.freepik.com/free-vector/political-map-of-the-world_79
1534.htm

Freepik (2016). Racing cars pack. Retrieved from
http://www.freepik.com/free-vector/racing-cars-pack_749175.htm

Freepik (2016). Racing elementess. Retrieved from
http://www.freepik.com/free-vector/racing-elementss_750238.htm

Freepik (2016). Realistic tablet. Retrieved from
http://www.freepik.com/free-vector/realistic-tablet_785542.htm

Freepik (2016). Sketches of user experience. Retrieved from
http://www.freepik.com/free-vector/sketches-of-user-experience_8
48044.htm

Freepik (2016). Stages to success infographic. Retrieved from
http://www.freepik.com/free-vector/stages-to-success-infographic
_T778360.htm

Freepik (2016). Tablet and mobile apps design. Retrieved from
http://www.freepik.com/free-vector/tablet-and-mobile-apps-desig
n_850358.htm

Freepik (2016). Tropical and wild animal collection. Retrieved from
http://www.freepik.com/free-vector/tropical-and-wild-animal-colle
ction_860160.htm

Freepik (2016). Variety of colorful. Retrieved from
http://www.freepik.com/free-vector/variety-of-colorful-ufo_799060
.htm

Freepik (2016). Video Game Controller Template. Retrieved from
http://www.freepik.com/free-vector/video-game-controller-templa
te_761345.htm

Jeopardylabs (2016). Jeopardylabs. Retrieved from
https://jeopardylabs.com

Kahoot (2016). Kahoot. Retrieved from https://kahoot.it

Rezzly (2016). How Gamification Works. Retrieved from
http://www.rezzly.com

Socrative (2016). Meet Socrative. Retrieved from
http://www.socrative.com

Tecnolégico
de Monterrey

Observatory
of Educational
Innovation




of Educational Innovation

We identify and analyze the educational trends and
pedagogical experiences that are shaping the future of learning

- Weekly
o Media synthesis with the most
ReVI eW relevant news and articles on
education, technology and innovation.
Report
In-depth analysis of the trends
Ed u Tre n d S that have more impact on
higher education.
Report
Ed b . Condensed analysis of
u ItS strategic issues for education.
Conference

Agenda and reports of the most
important events on educational
innovation

14 15 16 17 18 19 20

.22 23 24 25 26

and more...

Subscribe

observatory.itesm.mx



http://www.observatory.itesm.mx

@ Tecnoldgico
de Monterrey

Edu Trends, Year 3, number 8, September 2016, a quarterly publication,
edited by the Instituto Tecnoldgico y de Estudios Superiores de Monterrey,
Monterrey Campus, through its Vice-Rectory of Research and Technology
Transfer, under the direction of TecLabs. Ave. Eugenio Garza Sada No. 2501
Sur, Colonia Tecnologico, Monterrey, Nuevo Ledn, C.P. 64849 (https://
observatory.tec.mx/edu-trends). Editor: Irma Karina Fuerte Cortés. Contact
information: karinafuerte@tec.mx, telephone (81) 83582000, Ext. 1025.
Rights reserved to exclusive use for number 04-2019-121912052500-203,
issued by the Reservation of Rights Department of the National Copyright
Institute. ISSN pending. Responsible for the latest update of this issue: Irma
Karina Fuerte Cortés. Last updated: June 2020. The publisher does not
necessarily share the articles' content, as they are the sole responsibility of
the authors. The total or partial reproduction of the content, illustrations,
and texts published in these quarterly issues is prohibited without the
publisher's prior written authorization.

@O®OO

You are free to share, copy, and distribute this material in any medium or format,
adapt, remix, transform and build upon the materials herein at no charge from
any of the authors, coauthors or representatives as per the Creative Commons
license terms Attribution - Non Commercial - Share Alike 4.0 International.
Some of the images may be copyrighted.



