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HOW TO PLAN GAMIFIED LESSONS FOR STEM

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

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.

2. TO TRANSFORM LEARNING IN GAMIFIED ACTIVITIES

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.

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.

5. TO AWARD WITH INDIVIDUAL OR COLLECTIVE MEDALS AND REWARDS

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.

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.
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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.
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7. TO BUILD LEVELS OF INCREASING DIFFICULTY

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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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.
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9. CREATE A NARRATIVE THREAD

“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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