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02. INTRODUCTION 

According to the UNESCO 
“groundbreaking report Cracking 
the code: Girls’ and women’s 
education in STEM”, only 35% 
of STEM students in higher 
education globally are women. 
This gender disparity is alarming, 
especially as STEM careers are 
often referred to as the jobs of 
the future, driving innovation, 
social wellbeing, inclusive growth 
and sustainable development. 

Gamification is the process of engaging people and 
changing behaviour with game design, loyalty, and 
behavioural economics. It’s taking what’s fun about 
games and applying it to situations that maybe 
aren’t so fun. It’s about applying that feeling of flow 
to everything from employee motivation to research 
studies to marketing campaigns. 

- Gabe Zichermann
  

Based on this premise, the main 
objective of “Women hack the 
Game” is to promote the social 
inclusion of girls and women 
in STEM disciplines. To achieve 
this goal, we seek to improve the 
participation, achievement and 
continuation of girls and women 
in STEM education and careers to 
reduce the gender gap in STEM 
professions. 

Through the use of this new 
innovative methodology based 
on gamification, we want to 
empower and offer tools to 
teachers to develop practical 
skills, critical thinking, problem-
solving, creativity, innovation, 
collaboration, research, 
leadership and teamwork in 
students. 

It’s time to encourage STEM 
learning in the classroom from 
a gamified perspective that 
helps improve motivation among 
students, regardless of gender.
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This guide was created as a tool to foster learning 
experiences in the STEM disciplines.  
 
For teachers it facilitates:

03. OBJECTIVES

For students it facilitates:

•  To work with STEM disciplines from a different perspective, acquiring new skills in educational   
 methodologies such as gamification 

•  To increase its scientific, technological and innovative culture 

•  To increase the dissemination of research work carried out by women scientists and researchers 

•  To promote the development and use of educational games 

•  To develop students’ curiosity as the engine of a more responsible society and capable of making  
 decisions based on evidence 

•  To motivate and awaken the interest of students, and especially female students, making the   
 learning of STEM disciplines more attractive and include emotions to generate interest in   
 these subjects 

•  It allows feedback and provides them with a series of information that previously could only be   
 obtained through exams and tests. 

•  To develop an interest in STEM fields regardless of gender 

•  To acquire, understand and apply concepts related to the STEM fields included  
 within the school curriculum 

•  To develop skills and abilities necessary through experimentation and gamification 

•  To get in touch with the importance of women in the world of research 

•  To show active participation in the classroom and be respectful with colleagues 

•  To interact with classmates appropriately following the classroom management  
 corresponding to each moment 
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05. THE REASON ABOUT THIS NEW METHODOLOGY

The emergence of new active methods is becoming more and more frequent, involving a work proposal 
based on values where creativity, critical thinking and motivation play a fundamental role and students 
become the center of their own learning, being aware that learning is in their hands. 

Therefore, this Methodoguide is focused on gamification as a tool that seeks to use the structures and 
elements of game design in the teaching of STEM disciplines. 

The main reasons are: 

• To trigger motivation in young students, achieving the fundamental objective of the project. It makes 
their interest pique and the learning experience more attractive to them. In this way, they get excited 
enough and they will be the ones who follow these training dynamics. We will go from passive learning 
to an active interest in the subject. 

• Can be combined with other methods: it is flexible enough to be combined with other teaching 
methods, so students learn in a very active way (individually and in teams). 

• Allow feedback. 

Gamification is using game-
based mechanics, aesthetics 
and game thinking to engage 
people, motivate action, 
promote learning, and solve 
problems. 

The Gamification of learning 
and instruction  
            - Karl M. Kapp
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TO INVOLVE GIRLS AND YOUNG PEOPLE IN STEM

STEM education is all about 
creating innovative and critical 
thinkers in a global society. 
It strives to integrate these 
concepts to make learning 
more meaningful and engaging 
regardless of gender. 

A new study released by The 
World Economic Forum finds 
that when asking boys and 
girls between four to eight 
years old to draw a picture of 
a scientist, the majority drew 
man scientists, even the girls. 
And this trend increases with 
age. At age 6, girls draw 70 per 
cent of scientists as women, 
but this proportion flips around 
when they are 16, the per cent 
goes down until 25. Boys were 
always more likely to draw a 
male scientist – 83% at age six, 
rising to 98% at age 16. 
 
 
 
 

School culture remains 
uneven, and structural gender 
inequalities in education 
are not only reinforced by 
teachers’ stereotypes, but 
are also deeply rooted in the 
history of each discipline. As 
recent international reports 
on education (EIGE 2016, 
UNESCO, 2019) show, the 
underlying message conveyed 
to students is that women 
are underrepresented among 
those who invent and succeed 
in science and technology. The 
history of women and their 
contributions to society are 
almost invisible. 
 
 
 
 
 

 
This is the reason why the 
Women Hack the Game project 
was born and the creation of 
this methodology seeks to 
generate new motivational 
strategies that increase the  
low interest that girls and  
young women show in these 
areas due to low self-esteem 
and lack of female referents. 
Ultimately, we want to reduce 
gender inequality in science  
and technology.

Intrinsic motivation refers to the spontaneous 
tendency “to seek out novelty and challenges, 
to extend and exercise one’s capacity, to 
explore, and to learn” 
      - Edward Deci  
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07. STEM AND WOMEN INFOGRAPHIC
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09. BASES OF A NEW METHODOLOGY

TO INVOLVE GIRLS AND YOUNG PEOPLE IN STEM

ELEMENTS OF THIS METHODOLOGY

• To activate motivation for learning STEM disciplines. 

• To obtain constant feedback that allows students to be evaluated according to the curricular    
content. 

• To create meaningful learning in these disciplines allowing long-term memory by being more   
 attractive. 

• To encourage commitment to learning and linking content to students and with the tasks    
themselves through gamification. 

• To generate relevant skills and competences.  

• To develop more autonomou s and active learning focused on student learning.

As commented previously, gamification is a tool that seeks to incorporate game-like structures and 
elements into non-gaming environments and in different contexts. 
 
As a starting point, we are going to differentiate two similar concepts that can lead to misunderstanding: 

• Serious games: They are games or video games created specifically for another purpose besides    
play, such as simulations, advertising games and Edu gaming or educational games.  

• Game-based Learning: It consists of incorporating games or video games into the didactic activity as  
 a complement to regular teaching.

 
Although along with this guide, we occasionally explore some of these resources:

• Gamification is not creating or using games and video games. 

• Even though we can use the support of ICT, gamification does not imply using any specific digital   
tool or software. 

• Gamification is not only using technology, it´s a didactic methodology. 

Therefore, to plan gamification STEM learning, we must know 3 elements of gamification which is the base 
of this new methodology: MDA (Mechanics, Dynamics and Aesthetics framework).
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MECHANICS

DYNAMICS

Game mechanics are the rules, actions, and objectives that are used to make games fun or challenging. 
They are the triggers for the action of building, exploring, running, winning ... that would answer to what 
should be done? In short, what in education is known as methodological strategies.
Three basic mechanics stand out for their popularity and presence in games, they are known as PBL; Points, 
Badges and Leader boards: 

The game dynamics tailor mechanics to address the individual motivations of the learners. They allow you 
to take on a challenge and test your physical or intellectual abilities to overcome it. They try to satisfy the 
intrinsic motivation, such as the desire for reward, status, self-expression, achievement or competition. 

Some of the most used dynamics in games are: 
 
•     REWARD. Rewards are something of value given for some kind of action. 

•     STATUS. Status is the acquisition of recognition and prestige by passing a series of obstacles and   
        scores.  

•     ACHIEVEMENT. Their most satisfying reward is the recognition of their achievements. 

•     COMPETITION. Competition is comparing our performance to that of others.  

•     ALTRUISM. Altruism is caring about the welfare of other people without expecting something in   
        return. 

•     FEEDBACK. Feedback lets players know what their progress is. The participant shows a series   
       of attitudes during the game that allows us to know if a modification or correction of the elements                   
       is necessary.

POINTS
Points are numerical values that 
are used to direct participant 
actions towards a specific goal. 
The point system should be 
established from the beginning 
and be consistent.
In our methodology, we are 
going to highlight experience 
points that act as a measure of 
the learning experience. 

BADGES
Badges are a system of rewards 
that are obtained by completing 
various tasks. The effort must 
be according to the reward. 

LEADERBOARDS
This element is essential in any 
gamified system. The leader 
boards must be visible and the 
way to get the points must be 
clear and simple, besides, it 
allows social comparison that 
leads to a range of competitive 
attitudes.
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The Aesthetics describes the desirable emotional responses evoked in the player when they interact with 
the game system. The story on which the game is based and its duration is a very important point for 
its development that allows the introduction of challenges of different complexity to develop skills and 
abilities. 

For the response to be positive, it is important to remember that the objectives proposed cannot be too 
easy or too difficult.

Once the basic elements of gamification have been defined, it is essential to know players characteristics, 
as a way to know what they like and motivate them. Therefore, we must know how to differentiate 
between work, task and challenge. 

All teaching activity implies a workload and type of work for the student. 

The task is usually a type of work imposed by a person and whose performance is linked to external 
objectives that do not allow the participant to measure or express their personality. 

However, the challenge involves assuming an objective that is perceived as a challenge for ourselves, of 
which we don´t know if we can do it or not, but this situation stimulates us because it is linked to a sense of 
novelty, testing and overcoming. The challenge has set rules and objectives, but it is not a narrow path from 
which we cannot get out, but rather establishes a certain margin of freedom and creativity that will allow 
us to choose personal and unique solutions. 

Effective gamification must transform tasks into challenges that make the student feel ready to perform 
it rather than an imposition to feel tempted by the challenge, and, therefore, surrendering to it with the 
feeling of doing it voluntarily, which will inspire their pursuit for an achievement.

AESTHETICS

PLAYERS
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INFOGRAPHIC ABOUT MOTIVIATION
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13. FIVE EXAMPLES OF GAMIFICATION IN REAL LIFE

Here are 5 examples of excellent use of gamification in different contexts of daily life. 

BUSINESS CONTEXT
HR managers use gamification to manage projects and motivate their employees to meet their goals and 
objectives. An example of this is the Spanish bank BBVA, which has implemented a gamification strategy 
to promote the use of online banking. Customers accept challenges and perform actions on the bank’s 
website, so they win points and prizes. 
Its objective is to familiarize its customers with online banking to free up branch offices, which are often 
crowded. 

LOYALTY PROGRAMS
E-commerce can build a good relationship with its customer´s thanks to gamification. This allows them to 
offer loyalty programs that go beyond the classic models, making them feel more motivated to buy.
For example, Starbucks launched a campaign to promote the consumption of its products through a points 
card: the more products consumed, the more stars accumulated, and the more stars accumulated, the user 
goes up in level and gets rewarded. 
A simple idea that emphasized a level up reward system, a fundamental aspect of the game dynamics.

HEALTH & WELLNESS
Gamification has also been widely used in the field of health and wellness. Campaigns have been created 
to instil a healthy lifestyle, to sensitize people about certain diseases, or to motivate citizens to take care of 
themselves, either through the practice of sports activities or by the adoption of a healthier diet.
In 2015, the Spanish Society of Cardiology (SEC) launched a challenge for health professionals in the form of 
a league, in which doctors periodically published clinical cases of cardiology and multiple-choice questions. 
The participants obtained scores through the answers until reaching a final phase that ends with an awards 
ceremony.
  
EDUCATION AND ENTERTAINMENT
This is perhaps the most widespread area of application for gamification. This strategy has proven to be 
very effective in training students and encouraging them to achieve their academic and athletic goals.
Many running fans are familiar with Nike +, an application in which the user competes against himself and 
the Nike community, by recording speeds, distances and calories burned during physical activity.

SOCIAL MEDIA
Social networks themselves are a clear example of gamification applied to entertainment, from immediate 
rewards with “Like” or “Retweet” to progress bars when filling out profiles. How many elements related to 
gamification can you identify?

And if you still need more examples, watch this video. 

https://www.bbva.es/eng/particulares/subhome/bbva-game-juega/index.jsp
https://www.starbucks.com/rewards#starcode
https://ligacasosclinicos.com/
https://www.nike.com/nrc-app
https://www.youtube.com/watch?v=CFeeSANGGlA
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14. HOW TO PLAN GAMIFIED LESSONS FOR STEM

For this methodology applied to STEM learning to be successful, it must be planed correctly. Once we know 
the basics of gamification, it will be easier for us to incorporate some of those elements into our classes.
Here are some key steps to prevent failure during the implementation:

We must establish which knowledge skills or attitudes we want our students to acquire through the activity. 
You can also have the purpose of promoting certain behaviours, developing certain skills or competences. It 
is important to define the objectives before starting to plan the gamified activity.

STEM lessons should include hands-on inquiry and open-ended exploration. A teacher´s lesson content 
should first guide students and then allow them to control their ideas and design their investigations to 
apply newfound knowledge. In that way, critical thinking skills are developed.

1. TO DEFINE THE GOALS AND 
OBJECTIVES APPLIED TO STEM DISCIPLINES

It consists of turning the traditional learning process into a playful and fun approach. With activities 
focused on STEM, creativity will lead to innovation. 

Remember to turn tasks into challenges. The challenge involves assuming an objective that is perceived as 
a challenge, of which the students don´t know whether they can do it or not, but this situation stimulates 
them because it is linked to something new, such as a test and an improvement.

2. TO TRANSFORM LEARNING IN GAMIFIED ACTIVITIES

3. TO PROPOSE A SPECIFIC CHALLENGE
Remember that the aims and objectives are clear so students know how they can achieve them. The final 
goal must be understood correctly, because sometimes when making concepts more complicated, students 
lose their motivation and interest since they don´t have a clear idea about what they are getting for their 
work.  For this reason, it is advisable to define a specific and motivating challenge that students know and 
keep in mind at all times, before, during and after the development of the activity.
Also, when planning STEM lessons, focus on real-world facts and problems.  
Students must understand the problem first to learn basic concepts, and then apply their knowledge skills 
to innovate.
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4. TO ESTABLISH GAME AND TEAMWORK RULES
The rules serve to reinforce the objective of the game, but they also prevent chaos from taking over its 
development, define behaviours, promote fair competition or facilitate certain events or crossroads that 
may interest you.

The ability to work in teams is a necessary trait for success in gamified STEM activities and life. Learning to 
collaborate successfully enabled deeper learning and helps students acquire skills such as understanding 
the value and purpose of teamwork, developing a sense of being part of a team, having the skills to 
collaborate effectively, and being responsible and responsible for their work. 
 
•     Teams must be set up and ready to go before the gamified activity begins. Ideally, work in teams of   
        4-6 people. 

•     Teamwork works best if it is an ongoing component of your classroom practice so students have   
        multiple opportunities to develop necessary skills.

6. TO PROPOSE A COMPETITION
Healthy competition is an essential element. Direct and individual confrontation is not necessary, you can 
go for cooperative games. 

Also, try to redesign your lesson plans to include failure as a necessary part of the learning process. Failure 
creates an opportunity to develop other attitudes such as perseverance and other equally important skills 
when solving STEM problems.

The reward is a fundamental part of gamified activities. There are gamification systems that are based only 
on establishing scores or awards that are applied in the traditional development of the class and serve as a 
tool to assess the knowledge and understanding of content, but also the behaviours, the ability to work in a 
team, classroom participation, extra work, etc. 

You can create rubrics that enhance the use of each student’s skill set during a group assignment, rather 
than simply checking that a challenge has been completed.

5. TO AWARD WITH INDIVIDUAL OR COLLECTIVE 
MEDALS AND REWARDS
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7. TO BUILD LEVELS OF INCREASING DIFFICULTY
The objective of a gamified activity is based on the balance between the difficulty of a challenge and the 
satisfaction obtained from overcoming it. Therefore, as the student progress and practices, the level of 
difficulty must increase to adapt to the knowledge acquired. In this way, the STEM challenge-overcoming 
tension will be maintained and, therefore, the student’s motivation to continue playing and improving 
themselves.

8. TO PAY ATTENTION TO FLOW THEORY
In gamification, the state of flow can be defined as “a state of optimal experience characterised being 
fully focused and engaged in an activity”. If we achieve this when teaching STEM, we ensure success in 
understanding the concepts to be taught.
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9. CREATE A NARRATIVE THREAD
The table of contents of a syllabus design based on STEM are usually divided into topics, categories, 
chapters, section, subtopics, etc.  and choose to mark the temporary thread of the course according to:  
 
•     Chronology. We distribute the contents by their historicity, we start with antecedents from a certain  
       point to reach the present and even end with prospects for the future. 

•     The evolution from general to particular. It is the line that goes from the theoretical frameworks to   
       particular cases. 

•     The typologies. Classifications of the types of contents according to their common characteristics. 

•     The analytical description of contents. It is the typical syllabus where we show the breakdown of 
       parts of content, their relationships and interdependencies. 

•     The technical (not technological) description of a task. It consists of a set of resources and    
       procedures to perform a task. A type of syllabus suitable for experiential learning.

In gamified activities, though they may contain some of these structures, the main thing is to develop any 
type of content in the form of a story or playful experience to achieve the objective, by carrying out a set of 
actions by one or more characters in a conflictive framework and they aspire to resolve. This is essentially 
the narrative.
Therefore, we will have to integrate the teaching content into a narrative environment for play and 
learning, which will allow: 

•     Giving a global objective to the subject or task to be gamified. 

•     Letting students be the protagonists in their learning. 

•     Linking teaching tasks to the achievement of the final goal which will make sense to students.  

•     Show the objective as a challenge and thereby boost motivation.

Games challenge us with voluntary obstacles 
and help us put our personal strengths to better 
use. good games support social cooperation 
and large-scale civic participation 
             - Jane McGonigal
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19. TEN EXAMPLES OF GAMIFICATION AND STEM 

1. Pear Deck

4. Socrative

Throughout this guide, we have stated that gamification in STEM teaching does not necessarily imply the 
use of new tools or applications, but it is true that, thanks to ICTs, today, we have access to many options 
that we can use. Here are 10 examples you can use to gamify your STEM classes.

Pear Deck is a tool that allows us to create interactive presentations 
and share them by accessing your Google account within a code for 
our students, letting them interact from any device.  

It has different access to students and teachers. It permits the creation 
of quizzes or polls that students answer in real-time from any device 
(smartphone, tablet, laptop ...). It even ranks the results, so it can be 
used as an assessment tool. Besides, there are different options to 
motivate students: from true-false questions to quick questions where 
they can see which group is advancing faster.

2. Edmodo
Edmodo is an app that creates an online meeting point for teachers 
and students. It is a micro-blogging tool specific to classroom use. It is 
a closed system so that teachers and students can communicate, share 
links and documents in a safe environment. It is a safe place to manage 
and assess tasks. 

3. Kahoot!
It allows you to create different questions and answers types in a very 
intuitive way and is suitable for all ages. You can create your Kahoot 
from scratch, edit a template or customized existing Kahoot created 
by others. You will need to create a user profile and, depending on the 
type of profile (teacher, academy, student or family), access functions 
more according to your needs.
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5. Genially

6. Project Explore

7. Engineers in the Classroom

8. Successful STEM Education

9. National Girls Collaborative 

10. Carnegie STEM GirlsProject

Genially is an online tool that brings content to life. This tool can 
help you to complete spectacular results quickly, giving it life with 
interactivity and animation.  Applied to education, it aims to make 
learning a more exploratory and stimulating process.

This website hosts engaging content including science and social 
studies. Videos and images bring content to life and make it real to 
students.

This site shows a wide variety of STEM projects for educational use in 
the classroom.

This site provides information and resources related to NSF-funded 
innovations that highlight promising practices and tools in support of 
effective STEM education in schools and programs.

This North American organization is committed to informing and 
encouraging girls to pursue careers in STEM. In it, you will find many 
valuable resources.

This website offers activities and resources for students, parents, and 
teachers that are planned to get teens excited about STEM.
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21. TEN PRACTICAL EXAMPLES TO APPLY THIS NEW 
METHODOLOGY IN THE CLASSROOM

1. TO DEFINE THE OBJECTIVES OF A STEM ACTIVITY 
• STEM AREA: S (Science)
• Topic: Earth in the Universe
• Objetives: To know the origin of the Universe, the movements of the Earth in the Solar System, the   

parts of the geosphere, the composition of the atmosphere, the properties of the hydrosphere.
• Timing: 10hours  

 
Gamified activity approach: storytelling 

“You are aliens from a faraway planet and you have managed to create a spaceship that will take you to an 
attractive planet which you are very curious about Earth. There you can continue to grow your food, but 
for this, you must know its characteristics. Complete your journal diary throughout the days to keep your 
managers informed.” 
 
Teachers must be provided with resources, videos, experiments and explanations to use every day.  
It can be carried out individually or in teams. 
 
•     Day 1: Exploring the Universe, how it was created. 
•     Day 2: Approach to the Solar System, what kind of movement does the earth make?  
       The days and the seasons.
•     Day 3: Returning from space. What is the composition of the earth´s atmosphere? What are the   
        layers? How much pollution is in the atmosphere?
•     Day 4: 1st adventure to explore the space. Characteristics of minerals and rocks, layers of the Earth.
•     Day 5: The importance of water. What is the water cycle?

2. HOW TO TRANSFORM TASKS INTO CHALLENGES
• STEM area: M (Mathematics), E (Engineering)
• Topic: Geometry
• Objectives: to know parallel and perpendicular lines, polygons, calculate an area and a perimeter. 
• Timing: 2-4hours
 
Gamified activity approach: Construction of a tower. 

Students must make a scale model. The design is commissioned by a billionaire to make a skyscraper on 
one of his private islands. The premises from which they start are the following:
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3. TO SET STANDARDS, SHIFTS, TEAMS AND ROLES
• STEM area: S (Science) T (Technology)
• Topic: Energy and energy efficiency
• Objectives: To know energy sources, the types of energy and what is energy efficiency.
• Timing: 1-2h
 
Planning: 

Students in teams of 6 people must manage the energy of a country. Each one has a role: President of the 
country, Minister of Economy, Minister of Environment, Minister of Industry, transport and trade, Minister 
of Agriculture and Food, Minister of Innovation. Between them, they must reach an agreement to produce 
and supply energy to their country. They have the following information: 

Your country has a circular shape. It has 3 major cities located inland and a port with access to the sea. Its 
main energy resources are the sun and the wind. 

The energy consumption of the country is about 100,000 energy per unit time/hour divided as follows: The 
third part in industry, another third in transport, and the last third in residential use. 

Taking into account the energy production of the different power plants and their interests according to the 
role they have to defend, what is the population of your country according to their energy needs? How are 
the populations distributed? How would they supply the country? Can you conduct an investigation and 
compare it with the uses and power plants in your own country? 

 
Power plants production:

• Refinery: 10000 energy per unit time
• Coal-fired thermal power plant: 900 energy per unit time/hour
• Biomass thermal power plant: 30 energy per unit time/hour
• Gas thermal power plant: 500 energy per unit time/hour
• Hydroelectric power plant: 300 energy per unit time/hour
• Nuclear power plant: 1000 energy per unit time/hour
• Wind farm: 50 energy per unit time/hour
• Solar power plant: 100 energy per unit time/hour
• Gas-fired thermal power plant: 500 energy per unit time/hour 

• The island is shaped like a regular hexagon whose radius is 2 kilometres. 
• To the north is the jetty and has a semi-circular shape with a diameter equal to the side of the   

hexagon.
• At the opposite end, there is a wooded area shaped like an equilateral triangle.
• The skyscraper should be as tall as possible, but not more than twice the total length of the island.
• To get the construction materials, students will have to answer 10 questions and for each right   

answer they will get a material (skewer sticks, jelly beans, play dough, cork, newspapers, etc.)
• The aspects that the billionaire will take into account will be the shape of the skyscraper, resistance   

to earthquakes, aesthetics and the exact area of the surface, number of floors and volume of the   
building. 
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4. TO CREATE A REWARD SYSTEM, 
HOW TO OBTAIN THE NECESSARY RESOURCES 
FOR THE ACTIVITY AND USING COLECTIBLES 
AFTER COMPLETING AN ACHIEVEMENT. 
• STEM area: T (Technology) E (Engineering)  
• Topic: Hydraulics
• Objectives: To know the main technological applications of hydraulics and experiment with devices.
• Timing: 2-3h
 
Planning: 

After explaining and making known the fundamentals of hydraulics systems, the next step is to watch this 
video and trying to reproduce this challenge: a hydraulic device with the same operation, but with the 
following materials: cardboard, straws, syringes of 2 different sizes and tubes. 

To achieve each of these elements, they must correctly answer the following questions in teams  
(if convenient, you can use a Kahoot-type platform):

1.   Name of the Principle that applies to hydraulic lifts: Faraday, Newton, Coulomb, Pascal. 
 
2.   Greek philosopher who discovered the principle of floating: Aristotle, Democritus, Archimedes or   
Thales of Miletus. 

3.   A scientific instrument used to measure atmospheric pressure: Stopwatch, Barometer,    
      Thermometer or Rain Gauge.

4.   An instrument used to measure internal pressure: Thermometer, Manometer, Stopwatch or Rain   
      Gauge. 

5.   The unit of pressure in the SI system: Newton, Joule, Watt or Pascal. 
 
If they don´t get all the questions right, they can exchange the material they need for 15 minutes, thus 
reducing the time available to create their hydraulic device.

5. TO MEASURE PROGRESS WITH IN A RANKING 
• STEM area: S (Science) T (Technology) E (Engineering) M (Mathematics)
• Topic: Various
• Objectives: Depending on the selected topic
• Timing: 4 sessions of 1 hour (resources) + 1hour (debate)
 
Planning:  

It is suggested to use 4 topics (4 levels) of the resources available on the XploreHealth website to work on 
them for 1 hour and then start with a 30-minute team debate related to the topic.

https://www.youtube.com/watch?v=CbGrjhDtLGw
https://www.xplorehealth.eu/en
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Exhibitions will be evaluated as follows: 
 
• Exhibition quality (50 points)
• Content (20 points)
• Argument (15 points)
• Clarity and synthesis (15 points)
• Attitudes (50 points)
• Respect and tolerance (20 points)
• Ability to wait for a turn-taking (15 points)
• Cooperation (15 points)
 
To visualize the progression of the activity, a ranking similar to this one will be elaborated. It can be done in 
a spreadsheet in Google Drive if you prefer.
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6. TO SET INCREASING LEVELS OF 
DIFFICULTY IN AN ADVENTURE
• STEM area: S (Science) 
• Topic: Women in science
• Objectives: To publicize the work of women in STEM fields.
• Timing: 30 minutes to 1hour 

 
Planning: 

It is suggested to carry out this educational resource generated with the Genially platform. In it, 4 missions 
corresponding to 4 levels of difficulty are established to find, in each one of them, a number that allows 
solving a mission after getting a code.

7. TO PROVIDE A FEEDBACK AND ERROR CONNECTION
• STEM area: S (Science) T (Technology) E (Engineering) M (Mathematics)
• Topic: Nuclear chain reactions.
• Objectives: To know what a nuclear fission is, to understand the abilities and skills of scientific   

 methodology through experimentation.
• Timing: 3-4 sessions of 1hour. 

 
Planning:  

It is proposed to carry out a chain reaction by teams in which during its resolution it is explained what 
nuclear energy is. 

This project allows students, in teams, to research on how to make a gadget collectively. Each team is 
assigned a space at a table on which to build a sequence of events. The only limitation is that you have to 
activate the gadget built by the following team:  at the end, this will result in a continuous chain reaction 
that goes from start to finish without problems. 

To know the feedback of the students, it is proposed to build a suggestion box in which the participants 
can express their thoughts to other teams, ask for help or materials, congratulate themselves on the 
mechanisms used, etc. At the end of each session, the contributions will be read and taken into account in 
the next session.

https://view.genial.ly/5ffd5ca0c217200ce77d3575/game-breakout-scape-room?fbclid=IwAR3A9T4cIqYIm-crTJvuiForiHvy0Me4AOE7b-ALR-iA022YhzPQ8lo_t4Q
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9. TO INTRODUCE A GAME
• STEM area: S (Science) T (Technology) E (Engineering) M (Mathematics)
• Topic: Women in STEM disciplines
• Objectives: To improve visibility to the work of women in science
• Timing: 1hour game + 2hours production. 

Planning: 

It is a Virus card game for between 2 and 6 players and lasts about 30 minutes. The game has got 70 cards 
divided as follows: 

• 21 scientific cards with colour to differentiate STEM fields (5 for science, 5 for technology, 5 for 
engineering and 5 for mathematics and 1 joker). On one side there is a photo of the scientist and their 
biography.

• 17 invisibility cards that represent the obstacles that women scientists have had to overcome (4 of each 
colour and a joker)

• 20 superpower cards (4 of each colour) representing the strength, determination and courage of 
women scientists.

• 12 extra cards: 2 scientific exchange cards, 2 replacement cards, 2 ‘I’ll take her’ cards, 2 remove cards, 2 
stop cards, 2 chronological order checking.

8. TO CREATE AN ATTRACTIVE AND AESTHETIC 
STORYTELLING
• STEM area: S (Science) T (Technology) E (Engineering) M (Mathematics)
• Topic: Women in science
• Objectives: To publicize the work of women in the different fields of science
• Timing: 1-2h
 
Planning:  

The activity consists of each student choosing a scientist and explaining a concept of her work, according to 
the educational level through a video of a maximum of 3-4 minutes and a scientific poster. For the activity 
to be immersive, the participants must characterize themselves and set up a scenario according to the time 
and the life of their scientist.

The objective of the game is to get the 4 visible scientists, one from each discipline, and arrange them in 
chronological order. 
 
How do you play? 3 cards are dealt to each player and the rest are placed face down in the centre and 
face up the discard cards of each player will be thrown. When the deck runs out, flip it over and continue 
playing. In each turn, you can only use 1 card to play or discard 1,2 or 3 cards and draw others. Each player 
holds a maximum of 3 cards on the table. If one is played, it must be drawn and then take turns to the next 
player.
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What can you do with the cards?

•   Put a scientist in front of your part of the table. 
•   Use a superpower card to protect your scientist from invisibility cards or an invisibility card to   
      prevent another player from winning. With two invisibility cards, you must discard your scientist and  
      with 2 superpower cards, no one can take her away.
•   You can discard 1, 2 or 3 cards.
•   You can play a special card.
 o   Scientist exchange cards are used to exchange one of your scientists for another player, but   
       only from the same discipline.
 o   Replacements cards make you exchange all your scientists for the player of your choice.  
       The ‘I’ll take her’ cards are used to steal a scientist of a colour that you don’t have from   
       another player.
 o   The remove cards are used to spread all the invisibility cards that you have in your scientists   
       on the rest of the players.
 o   Stop cards are used for the rest of the players to discard their cards and lose a turn.
 o   The chronological order cards are only used to verify that when a person has managed to   
       have the 4 visible scientists and set them in order, they win the game.  There are only 3   
       chances to order them chronologically and they have to wait for their turn.  

10. TO CREATE A COMPETITION 
• STEM area: S (Science) T (Technology) E (Engineering) M (Mathematics)
• Topic: Multidisciplinary
• Objectives: To check the progress of the participants in the STEM subjects. 
• Timing:  through the term  

Planning: 

It is suggested to carry out a competition parallel to the STEM subjects similar to the Hogwarts houses from 
Harry Potter. Each student is assigned to one of these four scientists: Marie Curie, Jane Goodall, Ada Byron 
and Hypatia of Alexandria and throughout the term, teachers give points for correct answers in class, good 
behaviour, etc. that are added to each of the scientists’ houses promoting a motivating competition among 
the students.
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EVALUATION OF PARTICIPANT REACTIONS 

EVALUATION OF LEARNING

On the one hand, after the teacher’s develops of 2 activities following the bases of this guide and their 
implementation in an educational group or class, using others as control groups, the following aspects are 
asked to be compared: 

• Academic results and learning assessment obtained through a test before and after the activity.
• Student satisfaction. A final survey is carried out to value the opinion of the students, including   

 aspects related to the learning process. 

Comparing the results obtained will allow us to know if the proposal is effective and its application has 
been carried out with the achievement of the desired objectives. Besides, this information will make it 
possible to collect proposals for improvement and evaluate possible flaws in the methodology.

On the other hand, this evaluation serves to verify the level of understanding and skills achieved through 
this methodoly-guide as a training action. 

As a way to overcome this proposal, it´s proposed a self-evaluation by carrying out the following 
questionnaire before and after understanding this methodology.

In these examples, an evaluation method is proposed that consists of verifying that students know 
how to activate the ideas they have learned, that they know how to deal with solving the problems 
that they encounter, that they know how to work as a team, that they know how to recognize when 
they do not do it well. and make good improvement decisions. 

To do this, it is suggested that each teacher take into account the following aspects: 

At the beginning, it is important to communicate the objectives of the project. The objectives set 
out in each of the examples serve as general objectives for the teacher, but their specification is 
necessary in each case. 

Based on the competency objectives of each activity, it is suggested to agree on some criteria 
or rubrics and it is encouraged that students find evidence of their work that makes it possible 
to deduce the level achieved. Regarding the final product, critical reflection on what could be 
improved will be especially valued. It will be evaluated considering the specific and transversal 
competences of the curriculum. 

Sometimes, students can be asked to co-evaluate some of the activity tasks to detect difficulties 
and make proposals for improvement based on criteria given once the task is done and apply for 
revision.

27. HOW TO EVALUATE THESE ACTIVITIES
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Rate from 1 to 5, being 1 poor and 5 excellent, the 
knowledge regarding the following aspects, marking the 
corresponding box with an X.

I know the concept of "gamification"

I know the different elements of a game

I know the different aspects that must be taken into 
account to gamify a STEM activity
I can distinguish between a gamified practice and 
the use of educational games
I know the basics of motivation

I can design a storytelling to work on the STEM 
curricular content and reformulate the objectives
I know how to apply and manage a point system in 
class
I know how to manage a ranking based on the work 
and behaviour of my students
In general, I know how to improve the management 
of my classroom through this methodology

O
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T
1 2 3 4 5

29. WORK TEAM

Esciencia Eventos Científicos Esciencia is a Spanish company dedicated 
to the dissemination and communication of science professionally, for 
approximately 15 years.
Our goal at work is to find out how we tell science to improve its 
accessibility by creating a two-way communication medium.
A way of working, seeking differentiation, which addresses the 
communication of science. The key points in this regard are: working 
with tools and content used for dissemination and exhibition.  
Scientific personnel play an important role in our activities, hence 
the importance of having experience in communication activities 
and having sufficient training to be a vehicle to transmit the scientific 
message and at the same time being able to adapt it to different 
contexts.

La Fundación Riojana para la Innovaciónn is a collective project, a 
private institution but non-profit initiative. We have an ambitious 
goal: to promote innovative projects that have an impact on the social 
and economic development of La Rioja, Spain. Aimed at students, 
managers, researchers, entrepreneurs ... to the whole of society. It has 
been conceived from the outset as a collective and inclusive project 
driven by three essential agents in promoting innovation: business, 
administration and university.
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Future In Perspective Limited (FIP) has vast experience in creating 
innovative educational material to harness the capabilities of digital 
media and encourage the adoption of new educational approaches. 
These include online learning, mobile & blended learning, gamification 
and challenge- based learning in vocational, adult and community 
education settings. 

FIP places particular emphasis on the development of self-directed 
learning pathways to foster the educational development of “free 
agent learners.” FIP leverages the latest in technologies in its service 
offering, allowing target group members to develop their key 
competencies in blended and accessible learning environments.

SEC is an independent, dynamic, non-profit NGO providing formal 
and non-formal education and training in a rural region of Romania. 
Our training offer includes adult education, teacher training and VET. 
We offer training programs in social entrepreneurship, business skills 
development, transversal skills development, languages (English, 
German, French, Romanian, Hungarian, Italian, Spanish), ITC for 
training and education, intercultural skills. Within our training and 
education programs, we develop cooperation with local schools, public 
institutions, non-governmental organizations and small businesses.

InEuropa has been founded in January 2006 by experts that for more 
than 20 years have been working on Community projects and subjects 
aimed at supporting public and private bodies and associations in the 
access to Community financial opportunities 
InEuropa provides information, training and consultancy with ability 
and professionalism to sensitize public and private bodies on policies 
and programmes of the European Union, to elaborate projects and 
supply anyone is interested in Community opportunities with technical 
assistance. Education, training, youth, culture, environment, social 
issues, health, research and innovation are the main field of work.
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31. CONCLUSION

In this methodology, we have established the principles and benefits that gamification presents in its 
application to the teaching of STEM disciplines, as well as some of the tips and factors to take into account 
when implementing gamification. 

More generally, applying this methodology in educational contexts brings us closer to knowing the 
benefits of gamification in terms of the weight of motivation in the development of the studies analysed. 
The theoretical foundation brings us closer to knowing the type of motivation that arises in the different 
gamified proposals, which makes students perceive the experience as motivating for the benefit of 
their commitment and learning. We believe in the great influence that gamification has on the cognitive 
development of students, in the emotions and in the socialization processes that are generated throughout 
the process and with this being able to favour the motivation of girls and young people in their studies 
related to STEM disciplines. 

Gamification can make education an immersive activity, giving students a feeling of absolute dedication.
We can consider that gamification is more complex than just applying a game. 

A deep reflection on the objectives to be achieved is necessary: once they are identified, the rules will be 
set up. For this reason, carrying out a gamification project requires planning and it can often encounter 
resistance to its implementation. We consider gamification to be a fundamental tool in the future since its 
role of creating commitment will facilitate the sharing and development of new ideas, which allows space 
and time for innovation and experiments. 

Therefore, we hope that the implementation of this methodology will lead to a high level of involvement 
of teachers in the design of gamified activities, and with it an improvement in the motivation of students in 
STEM disciplines.
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