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Introduction

This handbook is part of the ECCE LUDUS massive open online course
(MOOC), committed to providing school teachers and educators with the skills and
knowledge needed to implement innovative teaching methods through edutainment
and emerging technologies. This handbook serves as an accompanying guide for
them to improve their comprehension of the MOOC content. Six detailed modules
cover all critical aspects of STEAM and edutainment, from inclusive learning strategies
to advanced techniques for integrating educational technology.

The handbook is written by partners in the ECCE LUDUS Erasmus+ project.
Meet our partners' consortium:
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The ECCE LUDUS MOOC consists of different types of materials – from this
handbook with theoretical explanations and practical workshops to the video
lessons, accompanied by quizzes to assess your knowledge and skills and a collection
of useful online and digital tools, for each module.

In this handbook you can find:

- summaries for each module's content;

- workshops on the topics covered.

The first part of the handbook consists of 6 modules on STEAM teaching and learning
and the use of digital tools in the classroom. Special emphasis is placed on the
introduction of edutainment besides the creation and use of an escape room, which is
one of the main goals of our project.

The second part consists of 5 workshops that will additionally equip educators with
practical skills and ideas for hands-on and interactive experiences, presenting them
with tools and techniques necessary for successfully integrating STEAM education into
their classrooms.
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By using this handbook, you will get an insight into different topics connected to
STEAM, edutainment and educational technology in 6 different modules:

1. Module: Introduction to STEAM and edutainment

2. Module: Implementing game-based learning: focus on escape
rooms

3. Module: Engaging all students in STEAM

4. Module: Designing STEAM curriculum and lesson plans with
edutainment

5. Module: Implementing educational technology and digital tools in
STEAM

6. Module: STEAM experiences from schools

And additionally, 5 workshops intended for teachers to use in their teaching practice
with detailed instructions for practical implementation:

1. Creative coding with Scratch

2. Create your digital escape room with Genially

3. Brick by brick inclusive building

4. Hands-on implementation of catapult experiment

5. Innovative storytelling with digital tools in STEAM education

You are invited to read the following sections and get excited about STEAM learning
using edutainment.
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PART 1: MODULES SUMMARIES

MODULE 1: Introduction to STEAM and edutainment

In today’s rapidly evolving educational landscape, STEAM (Science, Technology,
Engineering, Arts, and Mathematics) education has emerged as a
transformative approach to teaching and learning. Integrating these five
disciplines fosters creativity, critical thinking, and problem-solving skills, preparing
students for the complexities of the modern world and diverse career paths.

STEAM EDUCATION

STEAM represents an interdisciplinary approach where the boundaries between
disciplines are blurred, allowing students to explore connections and applications
across various fields. The inclusion of the arts enhances creativity and provides a
holistic learning experience. In the study Triana et al., 2024, researchers found that
there is an increase in student learning outcomes when the STEAM-based interactive
module is effectively used. This approach not only prepares students for an
ever-changing workforce but also equips them with the skills needed to solve
complex, real-world problems.

The primary objectives of STEAM education include fostering innovation,
collaboration, and engagement in learning. By integrating these disciplines, STEAM
encourages students to think critically and creatively, enhancing their ability to tackle
novel problems. For example, in a science class, the teacher can create a gamified
project where students form teams to solve environmental challenges, such as reducing
carbon footprints or managing waste in a simulated city. Each team earns points for
their contributions and achievements. This competitive and collaborative environment
encourages students to work together, share ideas, and leverage each other's
strengths. The use of points and badges motivates teams to collaborate effectively to
achieve common goals, reinforcing teamwork and cooperative problem-solving skills.

THE CHALLENGE FOR EDUCATORS AND STUDENTS

Educators face several challenges in implementing STEAM education. These include a
lack of confidence in teaching across disciplines, limited resources and materials,
and insufficient professional development opportunities. For students, challenges
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include understanding the relevance of STEAM concepts, grasping complex topics, and
overcoming the fear of failure.

GAME-BASED LEARNING, GAMIFICATION, AND
EDUTAINMENT

Edutainment, the integration of educational content with entertainment elements,
plays a crucial role in STEAM education. It captures students' interest and
motivates them to participate actively in learning activities. By making education
enjoyable and interactive, edutainment helps improve retention and understanding
of complex concepts.

Game-based learning (GBL) involves using games with embedded learning
objectives to promote knowledge and skill acquisition. Gamification applies game
design elements to non-game contexts to motivate and engage learners. Each approach
has unique benefits and can be effective in different educational settings.

Integrating edutainment into lesson plans involves aligning activities with learning
objectives to ensure meaningful and relevant learning experiences. Educators can use
interactive tools, multimedia content, and group-based activities to make learning
engaging and inclusive. Examples include educational games, simulations, and interactive
quizzes.

EXAMPLES OF EDUTAINMENT TOOLS AND RESOURCES

Several tools and platforms can enhance STEAM education through edutainment.
For example, Minecraft Education Edition allows students to collaborate in virtual
worlds while learning about subjects like history and physics. Duolingo uses gamified
lessons to teach languages and Kahoot! enables educators to create interactive quizzes
and discussions. These tools make learning fun and engaging, promoting creativity and
critical thinking.

Edutainment allows for personalized learning experiences tailored to individual
students' interests and learning styles. Interactive tools and multimedia content can
adapt instruction to meet diverse needs, promoting inclusivity and accessibility. For
example, combining engineering principles with artistic design can lead to innovative
solutions to problems.
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CONCLUSION

STEAM education, enhanced by edutainment, offers a comprehensive approach to
learning that fosters analytical thinking, creative innovation, and the ability to
resolve problems. By embracing interdisciplinary connections and making learning
engaging and enjoyable, educators can empower students to become lifelong learners
and innovators. With personalised learning, multisensory learning experiences and
inclusive game designs and scenarios, educators are able to create dynamic and
inclusive learning environments, appropriate for every student.

MODULE 2: Implementing game-based learning:
focus on escape rooms

This module explores the dynamic integration of game-based learning (GBL) with
a focus on educational escape rooms, as an engaging and effective method of delivering
knowledge in STEAM subjects. By combining education with entertainment, educators
can create immersive learning experiences that enhance student engagement and
understanding.

GBL transforms traditional learning by presenting academic content through interactive
and playful methods, making learning enjoyable and memorable. This synergy helps
capture students' interest and motivates them to participate actively.

THE BENEFITS OF GAME-BASED LEARNING IN STEAM

GBL offers numerous benefits for STEAM education:

- Engagement: Games provide an immersive and interactive environment that
captivates learners’ attention.

- Interest and curiosity: Presenting STEAM content in an entertaining format ignites
students' curiosity and encourages exploration beyond the classroom.

- Problem-solving skills: Many STEAM-focused games require players to solve
complex problems, developing critical thinking and analytical reasoning.
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- Hands-on experimentation: Some GBL activities simulate real-world scientific
experiments or engineering challenges, fostering a deeper understanding of STEAM
principles.

- Collaboration: Games often require teamwork, enhancing communication and
cooperative problem-solving skills.

ESCAPE ROOM METHODOLOGIES, TYPES AND ELEMENTS

Escape rooms are interactive, immersive experiences where participants solve
puzzles and complete challenges to "escape" from a locked room within a set time
limit. Educational escape rooms incorporate subject-specific knowledge and
problem-solving skills into the gameplay, making them a powerful tool for
STEAM education.

Escape rooms can take various forms, including:

- Physical escape rooms: Participants are physically locked in a room and must use
elements of the environment to solve puzzles and escape.

- Digital escape rooms: Participants use a digital interface to solve puzzles and
complete objectives in a simulated environment.

- Escape room games with cards or boxes: Simplified versions using cards or
boxes filled with clues and puzzles, providing a portable and accessible escape room
experience.

An effective educational escape room includes the following elements:

- Theme and storyline: A compelling narrative that provides context for the
challenges and puzzles.

- Puzzles and challenges: Varied tasks requiring different skills, including mental and
physical puzzles.

- Time limit: A set duration, typically 60 minutes, to solve all puzzles and escape,
adding urgency and excitement.

- Teamwork and collaboration: Encourages group participation, promotes
teamwork and collaboration among participants.

- Immersive environment: Props, decorations, and hidden compartments to create
a realistic atmosphere.
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- Game master: Oversees the game, provides instructions, hints, and ensures
smooth gameplay.

THE JOURNEY THROUGH AN ESCAPE ROOM

Participants typically go through several stages during an escape room game:

1. Introduction: The Game master explains the rules and sets the scene.

2. Exploration: Participants search the room for clues and items.

3. Puzzle Solving: Teams work together to solve puzzles and complete challenges.

4. Progression: As puzzles are solved, new areas or clues are revealed.

5. Conclusion: Teams either escape within the time limit or the Game master reveals
the remaining solutions.

Educational escape rooms have been successfully implemented in various STEAM
contexts, such as circular economy, coding challenges, history, and social studies.
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DESIGNING EDUCATIONAL ESCAPE ROOMS

Creating an educational escape room involves several steps:

1. Identify learning objectives: Determine the specific knowledge and skills you
want students to acquire.

2. Develop a theme and storyline: Create a narrative that provides context and
relevance to the learning objectives.

3. Design puzzles and challenges: Develop tasks that require critical thinking,
collaboration, and subject-specific knowledge.

4. Create an immersive environment: Use props, decorations, and multimedia
elements to enhance the experience.

5. Plan the flow: Ensure the game has a logical progression, with puzzles leading to
new clues or areas.

6. Test and refine: Playtest the escape room to identify and fix any issues, ensuring a
smooth and engaging experience.

Incorporating technology is useful to make the content more engaging regardless
of whether we want to create a digital or physical escape room. Use AR to reveal
hidden clues, provide interactive elements, create virtual environments or scenarios for
escape rooms or utilise QR codes, online platforms, and multimedia content to add
depth and interactivity.

CONCLUSION

Escape rooms encourage participants to think outside the box and explore innovative
solutions. Open-ended challenges and customization opportunities allow students to
express their creativity and develop unique problem-solving strategies. As educators
looking to implement this innovative teaching method, it is important to start by
aligning the game's design with your educational objectives, ensuring that each element
of the escape room serves as learning content. Exploring additional resources can
deepen your understanding and execution of game-based learning strategies. Consider
participating in professional development workshops specialised in educational game
design or joining communities of practice, such as online forums or local educator
groups focused on game-based learning to get valuable support and inspiration in
developing and refining your escape room scenarios.
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MODULE 3: Engaging all students in STEAM

Engaging students in STEAM is essential to fostering a passion for these subjects and
ensuring all students, regardless of background, have access to quality
learning experiences. Furthermore, this module provides strategies and tips for
making STEAM content interesting and engaging, whether in-person or online.

ENGAGING ALL STUDENTS IN STEAM

Engaging students in STEAM requires making the content relatable, understandable,
and participatory.

1. Relatability: Students are more motivated to learn when they see how STEAM
concepts relate to their everyday lives. Connecting lessons to real-world activities,
such as baking a cake or budgeting, helps students understand the relevance of STEAM.

2. Understanding: Tailoring teaching methods to students’ knowledge levels and
learning styles is crucial. Recognize that students learn at different paces and may
require different approaches to grasp certain concepts. Being open to diverse learning
needs fosters a more inclusive classroom environment.

3. Participation: Hands-on activities, experiments, and creative engagement are key
to making learning interesting. When students actively participate in their learning, they
are more likely to stay engaged and retain information.

Practical tips for engaging STEAM lessons:

1. Be unpredictable: Surprise students with unusual exercises that break the routine.
For example, incorporate physical movement into lessons or introduce unexpected
experiments to keep students on their toes.

2. Use multimedia: Incorporate videos, graphics, and modern media that students
are familiar with. This can include scenes from popular movies or TV shows that have
educational value.

3. Speak freely: Avoid reading directly from presentations. Use them as a visual aid
while you engage with students more naturally, using intonation and emphasis to
highlight key points.

4. Embrace diverse opinions: Encourage open discussions where students can
express different perspectives. This can help them understand various viewpoints and
develop critical thinking skills.
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5. Add humour: Appropriately timed humour can lighten the learning atmosphere
and make the classroom more engaging.

6. Hands-on learning: Encourage students to learn by doing. Experiments, projects,
and practical exercises allow students to apply what they’ve learned and see the results
immediately.

7. Using a STEAM journal: Each day, they can write about activities they engaged in
that relate to STEAM. Before starting, explain how various everyday actions are
connected to STEAM. After the exercise, discuss their entries and highlight any new
STEAM-related activities they discovered.

8. Implement digital content: Interactive quizzes and surveys, using tools like
Kahoot! and Mentimeter, can make digital lessons interactive, allowing students to
participate actively. Use short videos, music clips, and film scenes to support your
lessons, brief enough to maintain attention. Create dynamic presentations using tools
like Canva and Prezi to create visually appealing presentations with interesting
transitions, colours and templates. For collaborative projects, utilise collaborative
whiteboards like Jamboard or Padlet.

ADDRESSING BIASES IN STEAM EDUCATION

Biases can hinder engagement in STEAM education, regardless of the bias is
due to gender, origin, or other background of the students or teachers. To avoid this,
you can follow the next guidelines:

1. Adapt activities to learning styles. Tailor content to students’ knowledge levels
and effective learning types, not their gender or background.

2. Ensure diverse and inclusive participation in experiments and presentations.
Rotate participants to give everyone a chance and make sure to involve everyone.

3. Equal opportunities: Provide career recommendations in STEAM to all students,
regardless of gender. Highlight the potential for all learners to succeed in STEAM fields.

CONCLUSION

To effectively engage all students in STEAM, educators must employ a range of creative
and inclusive strategies that make learning both accessible and enjoyable. By
integrating relatable content with interactive technologies and addressing educational
biases, we can create a more inclusive environment that not only fosters curiosity
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and engagement but also equips all students with the skills necessary to thrive in a
diverse and ever-evolving world. Continuous innovation in our teaching
approaches is important to ensure that STEAM education is an opportunity for every
student, irrespective of their background.

MODULE 4: Designing STEAM curriculum and lesson
plans with edutainment

In Module 4, we focus on designing effective STEAM lesson plans using
edutainment. This approach combines education and entertainment to create
engaging and impactful learning experiences.

The foundation of each effective STEAM-oriented lesson plan lies in different
educational theories, such as constructivism (allowing students to actively construct
their understanding through hands-on experimentation with materials and concepts),
experiential learning (providing concrete experiences for students to engage with,
reflect upon, and apply their learning), embodied cognition (leverage students'
physical interactions and sensory experiences to deepen their understanding) and
situated cognition (providing situate learning within real-world, contextual
frameworks that are meaningful and relevant to student's lives).

Designing STEAM lessons aims to convey important academic concepts while inspiring
a passion for learning and discovery. It emphasises the development of
21st-century skills such as critical thinking, creativity, collaboration, and
communication. These skills are essential for students to thrive in an ever-changing
world and diverse career paths.

FIVE STEPS TO EFFECTIVE STEAM LESSON PLANNING

Effective STEAM lesson planning is crucial to creating impactful STEAM lessons –
from defining teaching goals, finding a problem, researching and testing, presenting the
result and reflecting on it as preparing for future learning:

1. Details of the problem: Start by identifying a real-world problem or challenge
that students need to approach. This problem should be relevant and relatable,
providing a meaningful context for learning.

14



2. Active research: Students should research the problem and explore various
solutions. Encourage them to gather information, analyse data, and develop a plan for
solving the problem.

3. Application: Have students apply their proposed solutions to the problem. This
step involves hands-on activities, experiments, and projects where students can test
their ideas and see the results.

4. Presentation and sharing: Students present their solutions and receive feedback
from peers and teachers. This step allows for constructive criticism and collaborative
learning, helping students refine their ideas.

5. Reflection: Reflect on the lesson and the problem-solving process. Ask students to
consider what worked, what didn’t, and how they can improve in the future. Reflection
helps reinforce learning and encourages continuous improvement.

The educator’s goal is to design STEAM activities that are inclusive and
adaptive and ensure all students have the opportunity to participate and succeed.
Consider the diverse backgrounds and learning needs of your students. Activities
should be adjustable to different age groups, cultural and social backgrounds, and
learning abilities. An inclusive STEAM environment fosters a sense of belonging and
encourages all students to engage actively.

START CREATING A STEAM LESSON

We have some tips on how to start creating a STEAM lesson:

1. Establish clear objectives: Determine what you want students to learn and align
these objectives with STEAM goals. Objectives should encourage critical thinking,
creativity, and problem-solving skills.

2. Choose a relevant theme: Select a theme or problem relevant to students’ lives
or interests. This makes the lesson more engaging and meaningful.

3. Interdisciplinary integration: Ensure the lesson incorporates elements from
various STEAM disciplines. Show how these areas are interconnected and can be
applied to solve real-world issues.

4. Use digital tools: Utilise AI and digital tools to create engaging and interactive
lesson plans. Tools like AI chatbots, the Magic School app, and Canva Education can
help generate ideas and visually appealing materials.
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ENGAGING STUDENTS IN STEAM LESSONS

The next important step is to engage students in your lesson. Focus on:

1. Hands-on activities: Plan activities that encourage students to explore,
experiment, and create. This could involve labs, building projects, or design challenges.

2. Incorporate the design process: Use the engineering design process (ask,
imagine, plan, create, and improve) to guide students through STEAM projects.

3. Utilise innovative technology: Integrate digital tools for research, coding, and
design. Incorporate digital art, virtual reality, and other technologies to enhance
creativity and innovation.

4. Problem-based learning: Centre lessons around complex questions or problems
that require students to research, hypothesise, and explore various solutions.

5. Real-world connections: Relate lessons to real-world applications, giving students
a sense of purpose and context for their learning.

Encourage students to present their ideas and projects to their peers through
digital presentations, posters, or speeches. Feedback is crucial for improvement
and learning. After the lesson, reflect on what worked and what didn’t. Gather
feedback from students and be prepared to revise the lesson for future iterations.
Continuous improvement ensures that STEAM lessons remain effective and
engaging.

TEACHER’S ROLE AND ASSESSMENT STRATEGIES IN STEAM

Teachers are crucial in guiding and facilitating STEAM learning, creating a
supportive environment where students feel encouraged to explore, experiment, and
innovate. Using hands-on learning, or experiential learning, involves active
participation and direct experience in the learning process. This approach
enhancesmemorization and retention, encourages critical thinking and
problem-solving, and makes learning fun.

Develop diverse assessment strategies, including portfolios, presentations, reflective
journals, and peer feedback. Consider different assessment methods, such as
self-assessment, group assessment, and teacher assessments. Assess both content
knowledge and skills improvement, ensuring a comprehensive evaluation of
student learning.
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EXAMPLES OF HANDS-ON STEAM ACTIVITIES ARE
PRESENTED:

Here are some simple activities which can be used as a way to spark an interest in
students and at the same time - to learn something new, including a lot of fun and
engagement!

1. Electromagnetic spinner: Demonstrates principles of electromagnetism using a
battery, wire, and magnet.

2. Watermill model: Uses simple materials to create a working watermill.

3. Balloon rocket: Explores air pressure and propulsion using a balloon, straw, and
string.

4. Hydraulic lift: Builds a small-scale hydraulic lift using syringes and water.

5. Sunscreen effectiveness: Tests sunscreen effectiveness using UV light and tonic
water.

6. Flower colouring experiment: Observe how flowers absorb water using
coloured water and white flowers.

CONCLUSION

Designing STEAM curriculum and lesson plans with edutainment enhances student
engagement and learning. By integrating hands-on activities, digital tools, and
interdisciplinary approaches, educators can create dynamic and inclusive learning
experiences. Continuous reflection and adaptation ensure that lessons remain
relevant and effective, preparing students for the challenges of the modern world.
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MODULE 5: Implementing educational technology
and digital tools in STEAM

In Module 5, we explore the integration of educational technology and digital tools in
STEAM education. The digital age offers diverse opportunities to enhance learning,
making it more interactive, engaging, and effective. This module will guide
educators through the practical application of various technologies to revolutionize
teaching and enrich the educational experience for students.

Technology acts as a bridge between abstract theories and tangible applications,
making learning more comprehensive and engaging. It enables students to visualize
complex concepts, conduct virtual experiments, and explore real-world applications
of their knowledge. Integrating technology in STEAM education not only enhances
engagement but also prepares students for the digital future.

OBJECTIVES OF INTEGRATING TECHNOLOGY IN STEAM AND
EXAMPLES

Technology in STEAM aims to deepen understanding of complex STEAM concepts,
enhance engagement using interactive and multimedia resources, promote the practice
of critical thinking and solving problems and enable students to create,
innovate, and experiment in ways traditional methods cannot.

Here are some examples of digital tools that can be used in STEAM Education:

1. Scratch: An intuitive coding platform where students can create stories, games, and
animations. Scratch fosters logical thinking, creativity, and technical skills.

2. Tinkercad: An online 3D design and modeling tool that introduces students to
principles of design and engineering. It encourages spatial thinking and problem-solving.

3. Google Earth: Allows students to explore geographical concepts and historical
sites from their classrooms, promoting an understanding of geography and history
through interactive exploration.

4. Kahoot! and Quizlet: Interactive platforms for game-based learning and
assessment. Kahoot! uses quizzes to make learning competitive and fun, while Quizlet
offers flashcards and games to aid memorization and study.

5. Virtual reality (VR) and augmented reality (AR): These technologies offer
immersive experiences, allowing students to explore virtual environments and interact
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with digital elements in the real world. VR can take students on virtual field trips, while
AR can overlay educational content onto physical spaces.

HOW TO INTEGRATE TECHNOLOGY INTO STEAM LESSONS?

There are different ways to integrate technology into STEAM lessons, according to the

learning objectives, the student's level of knowledge and the teacher's intention for

skills improvement in students:

1. Clearly define what you want students to achieve and choose digital tools that align
with them to enhance the learning experience.

2. Use technology to make content more interactive and engaging. For
example, virtual labs can simulate real-world experiments, and coding platforms can
bring mathematical concepts to life.

3. Encourage students to interact with digital tools and participate actively
in their learning. Hands-on activities, simulations, and interactive quizzes can make
learning more dynamic.

4. Use collaborative tools like Google Classroom or Microsoft Teams to facilitate
group projects and discussions. These platforms allow students to work together, share
ideas, and learn from each other.

5. Digital tools often come with features that provide immediate feedback. Use
these to help students track their progress and identify areas for improvement.

The use of technology in the STEAM curriculum can lead to some challenges, such as
resource constraints and diverse technology proficiency levels ensuring inclusivity.
Choose tools that offer accessibility features and can be adapted to different
learning styles.

Source: Canva Stock Photos

21



REAL-WORLD APPLICATIONS AND EXAMPLES

Here are some examples of how to use digital tools in teaching and learning:

1. Simulations in physics: Use virtual simulations to conduct physics experiments
that demonstrate principles of motion, force, and energy. These simulations provide a
safe and controlled environment for experimentation.

2. Coding in mathematics: Integrate coding exercises to teach mathematical
concepts. Platforms like Scratch or Python can be used to create algorithms that solve
mathematical problems, helping students understand the practical applications of math.

3. Digital art projects: Use digital tools for art projects, allowing students to create
and manipulate digital media. This fosters creativity and helps students understand the
intersection of technology and art.

4. Virtual field trips: Take students on virtual field trips to museums, historical sites,
or scientific labs. Tools like Google Earth VR can provide immersive experiences that
enhance understanding of geography, history, and science.

Source: Canva Stock Photos
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ASSESSMENT METHODS

Assessment methods using technology can be formative or summative. Use
tools like Kahoot! and Quizlet for ongoing assessment to gauge student understanding
and provide timely feedback. Another example are platforms like Learning
Management Systems (LMS) equipped with advanced analytics which can automatically
generate reports highlighting areas where students excel or struggle, enabling targeted
interventions. Additionally, adaptive learning technologies, which adjust the
difficulty of tasks based on student performance, can be used to continuously assess
student progress and adapt curriculum instantaneously. Digital portfolios provide a
holistic view of a student's skills, creativity, and understanding, offering a more
comprehensive assessment than traditional tests or quizzes. Tools like Seesaw or
Google Classroom can facilitate the creation and review of these portfolios,
providing platforms where students can submit and teachers can review and provide
feedback efficiently. Encourage students to evaluate their own and each other's work
using collaborative platforms, promoting reflective learning and critical thinking.

CONCLUSION

Integrating educational technology and digital tools in STEAM education transforms
traditional teaching methods, making learning more interactive, engaging, and
effective. By carefully selecting and implementing these tools, educators can
enhance student understanding, foster creativity, and prepare students for the digital
future. Overcoming challenges requires resourcefulness and a commitment to
inclusivity, but the benefits for student engagement and learning outcomes are
immense. Embrace the potential of technology to unlock new avenues for teaching and
learning, and inspire a passion for STEAM in your students.
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MODULE 6: STEAM experiences

In Module 6, we delve into real-world examples of how schools are successfully
implementing STEAM education by sharing experiences from the two schools in
our partner's consortium, an Italian school from Turin, Istituto Santorre di Santarosa,
and a Turkish school from Istanbul, the VEFA high school. With these practices, we aim
to provide practical insights and inspiration for educators looking to enhance
their own STEAM programs. This module highlights various activities, tools, and
strategies that schools have used to engage students and foster a passion for STEAM
subjects.

EXAMPLES OF STEAM EXPERIENCES FROM SCHOOLS

VEFA HIGH SCHOOL, ISTANBUL, TURKEY

The next presented case studies are coming from Vefa High School in Istanbul, Turkey,
and showcase innovative approaches to engaging students in STEAM education and
implementing successful STEAM experiences in school settlement.

1. Robotics workshops

Vefa High School offers robotics workshops where students build and program robots
using the FRC Kit and SolidWorks. Guided by mentors, students tackle challenges such
as navigating mazes and overcoming obstacles. These workshops develop coding skills,
teamwork, and resilience, inspiring a passion for technology and innovation.

2. Science experiments and STEM competitions

Students are encouraged to participate in STEM competitions like science fairs and
robotics contests. These events foster collaboration and real-world problem-solving.
Additionally, the school integrates STEAM concepts into interdisciplinary projects, such
as designing solar-powered vehicles and promoting cross-curricular learning and
innovation.

3. Guest speakers and STEAM career workshops

School hosts STEAM career workshops featuring professionals from industries like
computer science, biotechnology, and aerospace engineering. These workshops
provide valuable insights into real-world applications of STEAM concepts and inspire
students to pursue careers in these fields.
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4. STEAM field trips and clubs

Field trips to science museums, technology companies, and research laboratories
expose students to practical applications of STEAM concepts. The school offers
STEAM clubs where students collaborate on projects in coding, 3D printing, renewable
energy, and environmental science. These clubs foster innovation, teamwork, and
creativity.

5. Interactive technology in the classroom

At Vefa High School, interactive whiteboards and tablets are used to enhance STEM
learning. Teachers engage students with multimedia presentations, quizzes, and virtual
simulations, making learning dynamic and hands-on.

6. Collaborative online platforms

At the school collaborative platforms like Google Classroom and Microsoft Teams are
widely utilised to facilitate group projects and discussions. These platforms enable
students to work together, share ideas, and collaborate effectively, regardless of
physical location.

Source: Canva Stock Photos
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ISTITUTO SANTORRE DI SANTAROSA, TURIN, ITALY

Teachers at Istituto Santorre di Santarosa have undertaken innovative educational
projects focusing on sustainability and the circular economy. These projects are
long-term, with students working on them throughout the school year, with breaks in
between. It involves creating useful objects from production waste, such as wool, citrus
peel, herbal mix, and apple paste.

Source: Canva Stock Photos

The project process is formed from several steps and includes:

1. Meeting companies:

The first step involves establishing partnerships with local businesses to gain insights
into real-world waste-related problems. This collaboration is crucial as it grounds the
students' projects in real-life challenges, making their work relevant and impactful.
During these meetings, students learn about the types of waste produced by these
businesses and the environmental, economic, and social issues associated with waste
management.

2. Brainstorming and research:
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Once students have a clear understanding of the problems, they move on to the
brainstorming and research phase. This step encourages students to think creatively
and critically about potential solutions for reusing waste materials. Students
hypothesise various methods to repurpose waste, considering factors such as
feasibility, cost-effectiveness, and environmental impact.

3. Laboratory activities:

The research and hypotheses developed in the previous step are put to the test in the
laboratory. Students engage in hands-on activities where they apply their theoretical
knowledge to practical experiments. For example, they might extract pectin from
citrus peel, which can be used in food products and cosmetics, or create beauty
products from apple paste. These activities are designed to mimic real-world scientific
research and development processes.

4. Simulating a company:

In the final step, students simulate a business environment to gain a deeper
understanding of the economic and social implications of their projects. This simulation
involves creating a business plan, marketing strategy, and financial analysis for their
products. Students learn about the challenges of bringing a product to market,
including production costs, pricing strategies, and customer demand. They also
consider the social impact of their products, such as job creation, community
engagement, and environmental benefits. This step integrates business education with
STEAM concepts, providing students with a holistic view of how scientific and
technological innovations can drive sustainable economic growth.

These projects not only teach students about sustainability and the circular economy
but also develop a wide range of essential skills through project-based learning. By
engaging in these hands-on activities, students learn the principles of sustainable
practices and the importance of reducing waste, reusing materials, and recycling.
Additionally, they gain valuable research skills as they investigate the science and
technology behind their projects. This research involves gathering data, analysing
information, and drawing informed conclusions, all of which are crucial for academic
success and future careers.

Overall, these projects provide a comprehensive educational experience that
goes beyond traditional classroom learning. They equip students with practical
knowledge and skills that are directly applicable to real-world situations, fostering a
deeper understanding of sustainability.
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CONCLUSION

Real-world examples from schools like Vefa High School and Istituto Santorre di
Santarosa demonstrate the effectiveness of hands-on and project-based STEAM
education, offered in different settings and forms. By embracing innovative
approaches and leveraging technology, schools can prepare students for the challenges
and opportunities of the modern world.
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PART 2: PRACTICAL WORKSHOPS FOR
EDUCATORS

The second part of this guidebook is dedicated to practical workshops designed to
help teachers apply the theoretical knowledge from the previous modules. These
workshops provide hands-on, interactive experiences that equip educators with
the tools and techniques needed to effectively implement STEAM education
in their classrooms.

1. CREATIVE CODING

Designed by Challedu.

Title Creative coding

◔Minutes 180 minutes

Complexity

Scenario
Overview

Introduce students to the basics of coding and computational thinking
through hands-on creation of interactive projects using Scratch. Scratch is
a block-based visual programming language and online community where
users can create interactive stories, games, and animations. By conducting
a workshop using Scratch, students not only learn fundamental coding
concepts but also develop problem-solving skills, logical thinking, and
creativity. The open-ended nature of Scratch allows for personalised
learning experiences, catering to the diverse interests and abilities of the
students.

Target
group

Students aged 15-18 years old

Number of
participants

10

Methods Coding, Group and individual work
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Material
Needed

- Name Bingo cards (prepared in advance)
- Pens or markers for each participant
- Computers or laptops with internet access for accessing the Scratch
website
- Projector or screen for demonstrations and presentations
- Scratch tutorials and resources for reference
- Video beginners tutorial:
https://www.youtube.com/watch?v=D-nW4jvzRr8

Digital tools https://scratch.mit.edu/

Action &
Timing

Method & Tips for Educators

Ice-breaker
and
introduction
:
[◔ 10 min]

- Prepare a grid with squares, similar to a bingo card. Each square should
contain a prompt related to getting to know someone, such as "Has a
pet," "Favourite colour is blue," or "Has travelled outside the country."
Leave one square as a "Free Space" in the centre.
- Distribute the Name Bingo cards to each participant along with a pen or
marker.
The goal of the participants is to fill in as many squares as possible by
finding people in the group who fit each prompt.
Participants move around the room, introducing themselves and asking
each other questions related to the prompts on the Name Bingo card.
When a participant finds someone who fits a prompt, they write that
person's name in the corresponding square on their card.
Participants continue interacting and filling in squares until they have
completed a row horizontally, vertically, or diagonally, or until time is up.
(max.7 min)
Once time is up, gather the group together.
Ask participants to share how many squares they were able to fill and one
interesting thing they learned about someone else during the activity.

Introduction
to Scratch
[◔ 30 min]

Overview of the Scratch platform and its features.
Demonstration of sample projects to showcase the range of possibilities.
(For inspiration, check the free video tutorial for beginners here:
https://www.youtube.com/watch?v=D-nW4jvzRr8 )
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©
https://www.dokidara.com/scratch-the-most-ingenious-and-simple-progra
mming-tool-ever-created/

Basic
Concepts
and Blocks
[◔ 40 min]

Explanation of key coding concepts such as loops, conditionals, and
variables using Scratch's block-based interface.
Guided tutorial on how to navigate the Scratch environment and use basic
coding blocks.

Brainstormi
ng Ideas for
projects [◔
20 min]

A brainstorming session where students generate ideas for their own
interactive projects (e.g., games, animations, stories).
Encourage creativity and imagination while considering the capabilities of
Scratch.

Project
Developmen
t
[◔ 30 min]

Hands-on coding session where students work on creating their projects.
Provide guidance and support as needed, helping students troubleshoot
and experiment with different features.
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Playtesting
and
Feedback
[◔ 30 min]

Students share their projects with peers and provide constructive
feedback.
Emphasise the importance of user testing and iteration in the design
process.

Reflection
and
Showcase
[◔ 20 min]

Group discussion on the challenges faced and lessons learned during the
project development process.
Showcase of completed projects, allowing students to present their work
and discuss their creative decisions.
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2. CREATE YOUR DIGITAL ESCAPE ROOM WITH GENIALLY

Designed by Escape4Change.

TITLE Create your digital escape room with Genially

◔ Minutes 50 minutes

Complexity

Overview In this workshop, we create the Escape Room using the template “SAVE
THE PLANET” to celebrate Earth Day (22nd of April), to demonstrate
support for environmental protection and to raise awareness about
environmental issues to promote sustainability and conservation of the
planet's resources.

Target group Teachers and students aged 15-18 years old

Methods Problem-solving, Logic, Creativity

Material
Needed

Computer
Access to internet

Digital tools Genially - https://auth.genial.ly/login

Link to the draft of the Escape Room - SAVE THE PLANET breakout
https://view.genial.ly/65fabbe99d7ed9001421f3c3/interactive-content-save-t
he-planet-breakout

Action &
Timing

Method & Tips for Educator

Sign up for
free to
Genially (it’s
possible to
access
different free
templates)
[◔ 5 min]
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Set up the
Environment
of the
Escape
Room
[◔ 10 min]

Once entered in the platform, on the left side there is a column with a
menu from which it is possible to get inspirations and choose
templates. Once you have your activities ready, they will appear on the
right side. Within Genially you can choose a different array of possibilities:
it’s possible to choose from different templates for creating
presentations, quizzes, games, infographics, etc.

For creating an Escape Game, click
on CREATE GENIALLY→ FROM A
TEMPLATE and then search for
Escape Room and filter by free
templates or look up in the category
GAMIFICATION and you’ll find
templates there. You choose the template “Save the
Planet”
Developing a digital escape room involves selecting a compelling
narrative to capture students' interest and ensure the educational goal is
easily understood. Avoid creating puzzles that are overly simplistic and
could become irritating, while also avoiding overly challenging ones to
prevent student frustration. Remember that participants don’t need
external knowledge to solve the riddles.

Choose the
template
[◔ 10 min]

With this template, you have an experience involving 4 missions, plus the
final mission where you have to enter the 4 numbers collected in the
previous stages. The first of the 4 missions are dedicated to windmills, the
second to forests, the third to animals, and the fourth to melting the
poles. Once you have chosen this
template, you only have to customize
each page, modifying the questions
according to your needs. The advice
we would give you is to modify the
content by keeping the right and wrong
answers in the same positions as the
original. This will save you from having
to work on the link between pages, as it is already set up.
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Some ideas for puzzles and riddles:
● Passwords/codes to unlock virtual locks;
● Coded messages (pigpen decipher, morse code, binary code…);
● Clues hidden in a video (subtitles for example);
● Hidden links in background picture;
● Count number of objects in a picture to find a code;
● Math riddles, rebus;
● Anagrams;
● General knowledge questions.
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Tips on using Genially:
● When using pre-made

templates, they are easy to
modify. In this case it’s possible
to change an image by clicking
on it→ REPLACE and
choose another one, or a Gif
or others.

● It’s possible to add
animation to the image by
clicking on the button as
indicated by the red arrow.

● It’s very easy to add
interactivity to buttons or images. By clicking as
indicated by the blu arrow.
It is possible to insert or
do different actions:

➔ tooltip: a short label or
description appears when
you hover the mouse;

➔ window: opens a box
with interactive and animated content;

➔ go to page: it jumps to another page of genially;
➔ link: it opens a web page;
➔ full screen: the content expands to fit the screen dimension;
➔ audio: it play a music, voice record or a sound;
➔ reveal: makes other content appear to the screen;
➔ hide: controls when content is hidden.
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For example, in this case, the interactivity of the button “START” is to go
to page 2. It’s possible to change the page you want to go to by choosing

another one.

We recommend naming each page to avoid
confusion when creating your Escape Game. You can
easily do this by clicking on the text next to the page
number in the menu on the left.

Let’s fill in
the template
[◔ 25 min]

Page 1: Front Cover of the Escape Room

Page 2: Introduction of the
Activity. As we have said it is very
important to give context to our
Escape Room, introducing the topic
we cover. It’s also very important to
consider the accessibility of the
experience we are creating and thus it’s possible to add an audio
description of the text. In the free version, it’s only possible to record a
vocal message and display it on the page, with the premium version, it’s
possible to upload audio files from the computer. For adding file audio
go to the blu menu on the left and
click on INSERT→ UPLOAD
AUDIO (via link) or RECORD AN
AUDIO.
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Tips: many online tools allow you to
convert from text to voice. We
recommend using https://ttsmaker.com/
which is very easy and intuitive.
It’s possible to choose whether you want
the audio file played in background or
activated manually. In this case we have
chosen an interactive element from the black menu on the left, the
speaker icon. We changed its colour and added interactivity by recording
our message.

After completing the task, you can go back to the main screen by clicking
on PAGES.

Page 3: here we give a brief
presentation of the tasks and
by clicking on each mission,
students will be able to solve
riddles and quizzes. Let's start
with mission 1, Windmill!

Page 4, 5, 6: we give a brief presentation of the first quiz: on the
bottom of each page there’s a button that allows the player to continue to
the next one. Also, on the top of each page there’s a button that allows
you to go back to the previous one.
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Page 7: The first quiz. We can
decide to give some tips: we choose
the yellow bubble from the left
menu INTERACTIVE ELEMENTS
and when it appears, hovering the
mouse over it, a message appears.
We also add an eye shaped
button, that will appear 120
sec later, to give another
input. Finally, on the bottom
right we inserted the button
READY to continue to the
next page where they will find
3 possible answers, with only one correct.

Page 8: It’s possible to choose
between different solutions. From
the menu on the left, we inserted
the text button. Once you press
the correct answer you are
directed to a page that allows you
to continue with the missions,
otherwise you get stuck and have
to make further attempts.
The interactivity of the button
with the right answer brings you
to page 9 with a congratulatory
message.
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If it’s chosen the wrong answer, the
interactivity brings you to page 10
with a failure message.

TIPS: it’s possible to continue creating the Escape Room with many
enigmas per mission. Remember that for completing the activity they need
to find one code to
insert in the last page to
get the reward.

For instance, let’s suppose that you have completed the ER with 4
missions. At the end of the last mission, it opens a page where they have
to insert the final code. Let’s suppose the final code is “7000”: this number
will unlock the final page with “CONGRATULATIONS”.
As you see in the red circle, the last page is blocked. Indeed, it’s possible
to add a password for the page (keep in mind that could be of maximum
20 characters).
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Now, you just need to define your learning objective and you are
ready to create infinite immersive learning experiences with
Genially!
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3. BRICK BY BRICK INCLUSIVE BUILDING

Designed by Consultoría de Innovación Social.

TITLE Brick by brick inclusive building

◔ Minutes 50 minutes

Complexity

Overview This workshop aims to enable teachers to increase inclusivity and
understanding of their peers and fellow learners by highlighting the
complexity of hidden opinions, cultures, and perspectives and improving
flexibility and empathy towards diversity and differences.

Target group Teachers working with students aged 15 years or older

Methods Problem-solving and analytical skills, collaboration and teamwork, team
building among students, and reflection facilitated by teachers

Material
Needed

- Depending on the size of the group at least 1 Lego or brick building
set (other brands are also suitable) with at least 30 pieces.

- Paper snippets with instructions for each participant on them

Digital tools The whole activity can be done without using the computer or any digital
tool.

Action &
Timing

Method & Tips for Educator

Introduction
to Brick by
Brick
Inclusive
Building –
FOR
TEACHERS
[◔ 15 min] *

*can be done
in advance

BRIEF EXPLANATION OF METHODOLOGY AND PREPARATION FOR
TEACHERS

The Brick by Brick Inclusive Building activity relies on the concept of
highlighting that understanding of other people’s interests and opinions is
an important factor of achieving tasks. The students are tasked with
building a brick structure while coordinating between them without
knowing what each other’s tasks are.
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As such they have to use analytical and problem-solving skills to figure out
each other’s interests and see if they can find compromises and ways to
include everyone.

The teacher’s role in this exercise is a quiet viewer during the building
phases and the facilitator of the reflections, asking the students questions
and enabling exchange between the students.
During this exercise the teacher should:

- Check that all students understand their instructions
- Prepare all materials accordingly and easily reachable for everyone
- Get reflection input from all participants during at least 1 of the

reflection rounds

Introduction
to the Brick
by Brick
activity for
students
[◔ 15 min]

Put the Lego down onto the table or the floor, depending on where the
activity is done.
Explain the activity to the group. Each student will receive a small paper
snipped with instructions on them. The paper snippet shall not be shown
to anyone else but the teacher and the student who received it.
Students will be tasked with building a structure together with the Lego
adhering to the following rules:

- They are not allowed to talk with each other while building
- Each student has to fulfil or complete their instructions until the

end of the building phase
- You are allowed to touch the bricks others build

The instructions are targeted towards 6-12 participants. In case there are
more, split the group. The instructions are as follows and should be
printed out onto a sheet of paper and cut apart to give each student one
instructional paper snippet (you can find the printing template at the end
of the handbook):

1. You are the only person allowed to build (put together pieces) in
the first 3 layers of the structure.

2. You must ensure that the 3rd and 4th layers in the structure consist
only of yellow pieces.

3. You must ensure that the 2nd and 6th layers of the structure are
made up of exactly 8 pieces.

43



4. You are the only one allowed to build (put pieces together) on
layers 5 and 6 of the structure.

5. You must ensure that a maximum of 8 pieces are used in layers 3
and 5 of the structure.

6. You must ensure that any pieces next to each other in the 1st, 6th

and 8th layers are not the same colour.
7. You must ensure that you and only 2 others build in layers 4 and 8.
8. You must ensure that layers 2 and 5 of the structure only consist of

red pieces.
9. You must ensure that the construction is completed as quickly as

possible.
10. You are the leader of the group.
11. You must ensure that 3 people build (put together pieces) in layers

4 and 7.
12. You are the one who has to reflect on what is going on when I ask

you.

The instructions are given out randomly. Only instructions 10 and 12
should be included in at least one of the building phases.

If the person with instructions 10 asks what their paper means, let them
know they are tasked with interpreting the meaning of being a “leader”
themselves. It is up to the students how they identify a leader.

1st Building
phase [◔ 5
min]

The building phase starts. The students get 5 minutes to build their
structure. Time them and stop them once their time is up.
Each student shall follow their own instructions.

1st Reflection
[◔ 10 min]

Stop the building phase once the five minutes are up. Afterwards reflect on
what has happened with the students, without revealing each person’s
instructions.
Reflect on the following questions:

- Did you manage to fulfil/ complete your instructions?
- For those who managed, what was the easiest/hardest part about

it?
- For those who didn’t manage, why was it difficult to complete?
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Afterwards, ask the students if anyone thinks they know what instructions
the other students had, without the students in question confirming or
denying it.
As a last step of this reflection, ask the students what could be improved,
and how they could work together better.

2nd Building
phase [◔ 5
min]

Hand out the instructions anew after mixing them randomly. Again, check
that instructions 10 and 12 are included in the distribution.
Instruct the students to try to implement their suggestions for
improvement. The second building phase starts.
After 5 minutes, stop the building again.

Final
reflection [◔
15 min]

Again, ask the following questions and let the student reflect on them:
- Did you manage to fulfil/ complete your instructions?
- For those who managed, what was the easiest/hardest part about

it?
- For those who didn’t manage, why was it difficult to complete?

This time, let the students guess each other’s instructions and then reveal
what each person’s tasks were.

Finally, reflect on the following questions:

- Did we implement the suggestions for improvement we suggested
originally?

- How could we further improve the building together?
- Did I fulfil my role well or could I have done something to support

the team building better? (for this question, each person should
only answer for themselves and no one should answer for
someone else. This is solely a self-reflection which each person
shall answer at the end of the activity)
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4. HANDS-ON IMPLEMENTATION OF CATAPULT EXPERIMENT FOR
ENGAGED LEARNING EXPERIENCE

Designed by GoINNO Institute.

TITLE Hands-on implementation of the CATAPULT experiment for an
engaging learning experience

◔ Minutes 90 minutes

Complexity

Overview This workshop aims to equip teachers with practical strategies for
implementing hands-on experiments, using the example of building a
popsicle stick catapult, to enhance student engagement and learning about
engineering and forces. Participants will learn how to integrate the catapult
engineering lesson plan into their curriculum effectively.

Target group Teachers working with children aged 10 years and older.

Methods Lesson planning and integration of hands-on activities, facilitation of
student-centred learning, multidisciplinary approach, critical thinking,
problem-solving skills and collaborative teamwork among students.

Material
Needed

For 1 catapult:
- A rubber or plastic bottle cap
- 20 Popsicle sticks
- A ball (table tennis ball, ball made of paper, cotton ball)
- 15 rubber bands (smaller)

For testing:
- Ruler
- Whiteboard and markers (optional)
- Laptop/computer with projector (optional)

Digital tools Optional, for sharing and presentations:
- PowerPoint or Google Slides for presentation (optional)
- Online collaboration tools (e.g., Google Classroom, Padlet) for sharing
resources and ideas (optional)
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The whole activity can also be done without using the computer or any
digital tool.

Digital source, video tutorial for hands-on catapult creation:
https://youtu.be/GRWXout06Oc?list=PL0LNjH1TUvd62FCGpXcAT8a4-cT
tGe1e0

Action &
Timing

Method & Tips for educator

Introduction
to Hands-On
Learning
Implementat
ion – FOR
TEACHERS
[◔ 15 min] *

*can be done
in advance

BRIEF EXPLANATION OF METHODOLOGY AND PREPARATION FOR
TEACHERS

Hands-on learning activities stimulate multiple senses and cognitive
processes, leading to deeper understanding and retention of concepts. In
terms of student engagement and motivation, there is a big difference
between passive learning (e.g., lectures) and active learning (e.g., hands-on
experiments).

The most important elements of hands-on lessons that must be covered
to be effective are:

- providing a multidisciplinary approach to the experiment;
- providing real-life examples and connections, related especially to
students (and not necessary to the teacher);
- ensuring the right difficulty of the hands-on activity for the participants:
the experiment should be simple enough that the participants can do it on
their own and complex enough that gives them a purpose and a challenge
to do it;
- encourage participants to inquiry and use their critical thinking and
problem-solving skills in each step of the lesson;
- providing the opportunity for teamwork, as students collaborate,
communicate, and share responsibilities to achieve common goals – each
one needs to be actively involved.

The lesson for students consists of the following steps:
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1. Introduction - Sparking interest
2. Hands-on experiment – Active involvement in creation and testing
3. Discussion – Sharing results and ideas for improvement

Prepare in advance sufficient material so each student can be actively
involved in the hands-on activity. They can experiment individually, in pairs,
or small groups (3-4 persons).

The teachers should plan the hands-on activity, adapted to the needs of
their class. It is recommended to try the hands-on experiment by the
teacher in advance to avoid further problems in the process of assembling
or testing the result.

Introduction
of the
Catapult
Experiment
[◔ 15 min]

The first step is to present the catapult lesson plan – the teacher presents
to the students, what are they going to do today.
Try to brainstorm new ideas to adapt the lesson plan to your teaching
curriculum, the class you are teaching and how much time you can use for
the activity.

Here is an example of an introduction to spark interest in students aged
10-14.
A catapult is a ballistic device, primarily used to launch stones, spears, and
other projectiles a greater distance. Today we will build the device out of
household items and see how far and how high we can launch the
projectile (the ball) with it. To spark their interest, try to discuss with
students using questions like:
Which types of catapults exist?
Which ones do you know?
What were catapults' purposes in the past? What about nowadays?

Take time and wait for their answers, try not to lead the discussion but
guide it and give the correct answers. Tell the students today they will
assemble their own catapult and find out how they can project the ball to
the longest distance.
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Building a
Catapult
[◔ 30 min]

The teacher divides participants into small groups or pairs if needed and
distributes materials for building the catapult.

The teacher provides step-by-step instructions for constructing the
catapult, emphasising safety and proper use of materials.

STEP BY STEP INSTRUCTIONS:

Watch the video tutorial online for a better understanding:
https://youtu.be/GRWXout06Oc?list=PL0LNjH1TUvd62FCGpXcAT8a4-cT
tGe1e0

Make two triangular shapes out of popsicle sticks. Create a »V« shape with
two popsicle sticks and connect them with rubber bands on one side. By
using rubber bands and a second popsicle stick, you can shape it into a
triangle. Repeat with three new popsicle sticks.
Now, using one popsicle stick and two rubber bands, connect both
triangles.
Fasten the back of the catapult with a rubber band. Place the cap on a
different popsicle stick. Attach it to the catapult using the rubber band.
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The teacher encourages participants to work collaboratively,
problem-solve, and experiment with different designs. Additionally,
guidance and support as needed are offered by the teacher, allowing
participants to take ownership of the construction process.

Testing
catapult
device
[◔ 15 min]

Now students can put the catapult to the test, trying to throw their
projectiles as far as they can using a catapult. For better results, try adding
some popsicle sticks or try with different angles of the catapult wand.
They can also try different projectiles; can they observe some differences?

Each group should take notes about the length of their throws. With a
ruler, students can measure the longest way their catapult can throw the
projectile, specifying the projectile they used.

The measurements can be gathered on the whiteboard for all the groups.

Explanation
and
discussion
[◔ 15 min]

The teacher now starts with the discussion with students: What happened
in our catapult experiment?

Students learned that not every time the ball was thrown at the same
distance. Sometimes it goes higher and shorter, sometimes lower and
longer. What was the reason?

The teacher inquires about it and waits for the student's ideas and
explanations. The teacher facilitates discussions among groups about their
design choices and potential improvements.
The teacher lets students share their results, and discuss with them, why
some projectiles flew longer than others. What were the differences – in
catapults, projectiles…?

Then the teacher can continue with the scientific explanation: When
students prepare a catapult for launch, they transfer energy to it. This
energy is stored as potential energy in the catapult and is used to launch it.
When students lower the wand, the stored potential energy is converted
into kinetic energy and transferred to the projectile, which then flies into
the air. The more force you achieve with a catapult, the more force the
ball receives. If we want the projectile to fly as far as possible, a catapult at
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a 45º angle is recommended. If the angle is less than 45°, the projectile will
fly higher but not very far. If it grows in size, the projectile will fly low and
fall to the ground sooner.

Students can also prepare presentations of their catapult and their testing
using digital tools and share them with their class.

The teacher concludes the workshop by highlighting key takeaways for
participants and getting their feedback about the lesson. This is helpful for
teachers to improve the future implementations of hands-on activities.

Using these steps and tips you are prepared to implement
different hands-on activities in your classroom!
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5. INNOVATIVE STORYTELLING WITH DIGITAL TOOLS IN STEAM
EDUCATION

Designed by the University of Istanbul-Cerrahpasa.

TITLE Innovative Storytelling with Digital Tools in STEAM Education

◔ Minutes 120 minutes

Complexity

Overview This workshop is designed to explore the integration of storytelling
techniques and digital tools in STEAM education, enhancing student
engagement and learning outcomes. Participants will learn how to use
storytelling as a powerful method to teach complex STEAM concepts,
making them more accessible and engaging for students. To help you lead
the workshop, we prepared speech examples (detailed speech examples
can be found at the end of the handbook as a print template)

Target group Primary and secondary STEAM educators
Educational professionals and curriculum developers

Methods Interactive presentations
Hands-on activities with digital tools
Group discussions and brainstorming sessions
Implementation planning

Material
Needed

- Projector, screen and speakers for presentations
- Laptops or tablets for each participant
- Internet access
- Access to digital storytelling tools (e.g., Scratch, Storybird, Adobe

Spark)
- Storyboarding template
- List of STEAM topics for groups
- Printed handouts with step-by-step guides and resources

Digital tools Scratch: For creating interactive stories and games that incorporate
STEAM concepts.
Storybird: To craft visually rich stories that can illustrate scientific and
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mathematical ideas.
Adobe Spark: For creating video stories that can be used to explain
engineering and technology concepts.

Other sources:
1. References:
Bernard Robin's research on digital storytelling in education.
Gary D. Fisk's article on the effective use of PowerPoint in education.
Integrating Technology in the Classroom by Boni Hamilton
2. Diagrams and templates:
Characteristics of Compelling Digital Stories in STEAM
Storyboard template – Image by Freepik
3. Videos:
TedX video
Scratch showcase
Art of digital
Scratch tutorial
Storybird tutorial
Adobe Spark
4. Guidebooks:
Scratch guidebook
Digital storytelling toolkit
5. Detailed speech examples at the end of the handbook as a print
template

Action &
Timing

Method & Tips for Educator

Introduction
to Digital
Storytelling
in STEAM –
FOR
TEACHERS
[◔ 15 min]

To read a more detailed example step-by-step speech on how to
lead this workshop, please see the printing template at the end
of the handbook.

1. Introduction to the workshop (3 min)

First, begin the session by welcoming participants and briefly introducing
the concept and objectives of the workshop. Emphasise the transformative
potential of digital storytelling in enhancing STEAM education.
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2. Video examples of effective digital storytelling in STEAM
subjects (7 min)

Recommended videos include TED Talks on digital storytelling and specific
project showcases from platforms like Scratch and discuss the
characteristics that make these stories compelling, including narrative
coherence, visual appeal, and the integration of educational content.
Watch the video with two examples: the TED Talk by an expert in digital
storytelling: link here - https://www.youtube.com/watch?v=kDKJxqaaclM
and a showcase from Scratch, which is a platform that allows users to
create their own interactive stories and games. Link here -
https://www.youtube.com/watch?v=F62BtGlm-t4.
After watching each video, reflect on it from the aspect of digital
storytelling.

3. Discussion on storytelling characteristics (5 min)

Next, facilitate a discussion on the characteristics that make digital stories
compelling. Check the Diagram with characteristics of compelling
digital stories in STEAM to aid in explaining narrative coherence, visual
appeal, and educational content integration.

Encourage participants to analyse how these storytelling elements can be
applied in their own teaching to enhance the learning experience. Discuss
how narrative coherence helps maintain student engagement, visual appeal
aids in understanding complex concepts, and the integration of educational
content ensures the educational value of the stories.

TED’s video "The Art of Digital Storytelling" provides an excellent
overview. Engage educators by asking them to think about how a similar
approach could be applied to topics they teach. Watch video:
https://www.youtube.com/watch?v=jA2cTZK9hzw
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Exploration
of Digital
Tools
[◔ 30 min]

In this part participants will gain hands-on experience with digital
storytelling tools, understanding their features and potential for STEAM
education.

1. Introduction (3 min):

The teacher makes sure each of them have access to a computer or tablet
connected to the internet. They’ll be using these devices to get hands-on
experience with the tools. If anyone needs help getting set up, raise their
hand, and the teacher will come to assist them.

2. Scratch (9 min):
Introducing Scratch with the help of the video, link here:
https://www.youtube.com/watch?v=jjrGmms6u5o&list=PLGzbySB1gPhlhU
Vp9OWRR6RfOy-VKFCVP

3. Storybird (9 minutes):
Introducing Storybird with the help of the video, link here:
https://www.youtube.com/watch?v=5pLxxyXvSKw.

4. Adobe Spark (9 minutes):

Introducing Adobe Spark with the help of the video, link here
https://www.youtube.com/watch?v=DNESRmcEMmU.

After presenting each digital tool, leave the participants time for its
exploration. Encourage their exploration and creativity, reminding
participants there are no "wrong" ways to tell a story and assist
participants individually or in small groups, offering tips to enhance their
stories.

Utilise the platforms’ official guides and tutorials, which are rich resources
for educators. Scratch’s Creative Computing Guide is particularly helpful
for beginners, you can check it out here:
https://scratched.gse.harvard.edu/guide/.
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Crafting
Your Story
[◔ 45 min]

In this part, participants will collaborate to develop and create a digital
story, integrating STEAM concepts with narrative and visual elements.

1. Introduction and setting up the equipment (3 min)

Make sure each group has a laptop or tablet, storyboard templates (link to
the example is provided in the Materials section), and a list of STEAM
topics. Set up the equipment, and prepare digital tools for work.

2. Group brainstorming session (10 minutes)

The next step is the brainstorming phase. Each group needs to select a
topic from the list provided and use the storyboard templates to outline
their story. They need to think about how they can present their STEAM
concept through a narrative that includes a beginning, a middle, and an
end. Remember, the goal is to make the concept easy to understand and
engaging.

3. Digital story creation (30 min)

Over the next 30 minutes, participants will use discussed digital
storytelling tools—such as Scratch, Storybird, or Adobe Spark—to create
their digital stories.

During hands-on digital story creation, the teacher circulates among the
groups, offering technical and narrative guidance. The teacher ensures each
group knows how to use the tools and encourages creativity and accuracy
in their presentations.

During the brainstorming and creation phases, it's crucial to provide
continuous support to the students. Use examples from the Digital
Storytelling Make Toolkit (find it here:
https://www.actionforme.org.uk/uploads/pdfs/digital-storytelling-toolkit.pdf
) as inspiration to show them what's possible. Encourage groups to think
critically about their narrative choices and the visuals they use, ensuring
they align with the STEAM concepts being taught.
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4. Concluding the activity (2 min)

Sharing and
Feedback
[◔ 20 min]

Groups present their digital stories, receiving and offering constructive
feedback focused on storytelling, content integration, and technical
execution.

1. Introduction (2 minutes)

2. Setting up for presentations (3 minutes)

3. Presentation and feedback session (15 minutes):

Conducting the presentations:

As each group presents, the teacher ensures that the environment remains
respectful and focused. The teacher moderates the feedback to ensure it is
constructive and relevant, asking guiding questions if necessary.

Encouraging constructive feedback:

Encourage participants to provide specific examples from the presentation
when offering praise or suggestions for improvement. Help students
articulate their thoughts by asking questions like, “What part of the story
helped you understand the concept better?” or “How could the group
enhance the visual elements to further clarify their points?” Emphasise the
importance of respectful and supportive communication to maintain a
positive learning environment.

Concluding the session
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Implementin
g in Your
Classroom
[◔ 10 min]

1. Discussion about integrating digital storytelling in their
STEAM teaching practices.

Notes from the workshop are needed for group discussion.

Guidance for effective discussion:

- Consider starting with a small, simple project to get comfortable
with the tools and techniques. It could be as simple as creating a
short story to explain why the sky is blue or how plants absorb
nutrients.

- Make sure that whatever story you create, it aligns with your
curriculum goals. The story should not only be engaging but also
serve the educational objectives you aim to achieve.

- Let’s take a moment to look at some examples from Boni
Hamilton’s book, 'Integrating Technology in the Classroom.'
Hamilton discusses how teachers can incorporate multimedia
projects that align with their lesson plans and learning outcomes.
This can provide us with practical strategies for our own
implementations.

- Encourage sharing and feedback. As you share your ideas, let's
provide constructive feedback and build on each other's
suggestions. Think about the practicality of the ideas being
presented and how they could be enhanced or integrated into
different STEAM areas.

2. Conclusion
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Conclusion

This handbook has provided a comprehensive guide to integrating STEAM (Science,
Technology, Engineering, Arts, and Mathematics) education into your teaching
practices, combining theoretical knowledge with practical applications. Each module
and the accompanying workshops are designed to equip you with the tools and
techniques necessary to foster a dynamic and engaging learning environment.

The first part of the module consists of a brief summary of MOOC content, created by
the expertise partners in the project. If you want to check the MOOC, visit our
project website: www.ecceludus.eu and explore the variety of created materials. In the
6 modules, we are covering the basics of STEAM, edutainment, educational technology
and inclusion, providing a comprehensive overview of integrating STEAM and
edutainment into educational practices. Moreover, the knowledge is presented in a way
that serves as a basis for the teacher to follow up on the project, both with a theory
and practical examples from the school environment. All these will assist teachers in
making the most efficient application and use of the future project-evolved materials in
their teaching practice.

In the second part are offered practical workshops designed to help you apply the
theoretical knowledge from the modules. These workshops provide hands-on,
interactive experiences that arm educators with the practical tools and techniques
necessary for successfully integrating STEAM education into their classrooms and
engagingly using digital tools to reach teaching goals.

By combining the insights and strategies from these modules with the practical
experience gained through the workshops, you are well-equipped to create an engaging
and effective STEAM learning environment. Remember, the goal is not only to teach
students academic concepts but also to inspire a lifelong passion for learning and
discovery.

As you implement these practices, continue to adapt and innovate, drawing on
feedback from your students and colleagues to refine your approach. The dynamic
nature of STEAM education offers endless opportunities for creativity and
improvement, ensuring your teaching methods continue to be relevant and impactful in
an ever-evolving educational landscape.

Our goal is to foster a new generation of thinkers, innovators, and problem-solvers
who are prepared to meet the challenges and opportunities of the future.
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PRINTING TEMPLATES

WORKSHOP 3 – BRICK BY BRICK INCLUSION BUILDING
The instructions are targeted towards 6-12 participants. In case there are more, split
the group. The instructions are as follows and should be printed out onto a sheet of
paper and cut apart to give each student one instructional paper snippet:

1. You are the only person allowed to build (put together pieces) in the first 3

layers of the structure.

2. You must ensure that the 3rd and 4th layers in the structure consist only of yellow

pieces.

3. You must ensure that the 2nd and 6th layers of the structure are made up of

exactly 8 pieces.

4. You are the only one allowed to build (put pieces together) on layers 5 and 6 of

the structure.

5. You must ensure that a maximum of 8 pieces are used in layers 3 and 5 of the

structure.

6. You must ensure that any pieces next to each other in the 1st, 6th and 8th layers

are not the same colour.

7. You must ensure that you and only 2 others build in layers 4 and 8.

8. You must ensure that layers 2 and 5 of the structure only consist of red pieces.

9. You must ensure that the construction is completed as quickly as possible.

10. You are the leader of the group.
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11. You must ensure that 3 people build (put together pieces) in layers 4 and 7.

12. You are the one who has to reflect on what is going on when I ask you.

WORKSHOP 5 - INNOVATIVE STORYTELLING WITH DIGITAL TOOLS IN STEAM
EDUCATION

Action &
Timing

DETAILED SPEECH EXAMPLES FOR EACH SECTION OF
THEWORKSHOP

Introduction
to Digital
Storytelling
in STEAM –
FOR
TEACHERS
[◔ 15 min]

1. Introduction to the Workshop (3 min)

Good morning, everyone! Today, we're diving into a truly exciting
topic—digital storytelling in STEAM education. Now, I want you to think
back to your school days. Remember those complex concepts in science,
technology, engineering, arts, and mathematics that seemed just out of
reach? Imagine if those concepts had been presented as part of a
compelling story, where you could see theories in action and explore ideas
through engaging narratives. That’s the power of digital storytelling—it
brings these abstract concepts to life!

Let’s consider how this works in practice. Digital storytelling isn’t just
about adding technology to our teaching toolkit; it's about transforming
the way we teach. For example, when we use storytelling to explain a
concept like the water cycle, we can use animations to visualize the
process of evaporation, condensation, and precipitation. Students don’t
just memorize steps; they see them unfold in a narrative that makes sense
in their world.

Effective digital stories share certain characteristics: they have a clear and
coherent narrative, they visually appeal to the audience, and they
seamlessly integrate educational content. These elements together ensure
that the story not only attracts students’ attention but also delivers
substantial educational value.

I want to take a moment now to hear from you. Can anyone think of a
topic or concept from your teaching area that could be transformed into a
digital story? What elements would you include to make it engaging and
educational?
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As educators in the fields of science and mathematics, we often face the
challenge of conveying complex concepts in a manner that not only
captures the interest of our students but also aids their understanding.
Digital storytelling is a tool that can transform this challenge into an
opportunity for enhanced learning.

Digital storytelling combines the art of telling stories with a variety of
multimedia, including images, audio, and video. It's about weaving narratives
that are not only engaging but also educational. The beauty of digital
storytelling lies in its ability to bring abstract concepts to life through
visualization and narration.

Imagine teaching a concept like photosynthesis, which involves various
biochemical processes. A digital story could start in a forest, zooming in
on a leaf with the sun shining down. As the story narrates the process,
animations could show how sunlight is converted into energy, illustrating
the flow of electrons and the transformation of molecules with dynamic
visuals. This narrative approach helps students visualize and understand the
steps of photosynthesis contextually and memorably.

Now, let’s consider a mathematical concept like the Pythagorean theorem.
A digital story might illustrate a story about an ancient builder trying to
create right angles in his constructions. By integrating visuals, the story
could show how the builder uses ropes marked at intervals to form right
triangles, dynamically demonstrating how a²+b²=c². This real-life
application helps students see the practical use of what might otherwise be
abstract numbers.

One of the key strengths of digital storytelling is its ability to make learning
material more engaging and relatable. By framing lessons as stories, we tap
into students’ natural inclination towards narratives, making complex
subjects more approachable. When students see characters solve
problems or apply theories in stories, they can better understand and
relate to the material.

Moreover, digital storytelling is not just about watching and listening; it can
also be interactive. Consider incorporating questions that pause the story,
prompting students to predict what happens next, or to solve a problem
using the concept just explained. This interactivity reinforces learning and
ensures that students are not passive recipients of information but active
participants in their learning journey.
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In conclusion, digital storytelling is more than just a teaching tool; it's a
powerful method to enhance understanding and engagement in science
and mathematics. By transforming abstract concepts into vivid narratives,
we not only simplify the material but also make it more enjoyable and
accessible to all students. So, let's consider how we can integrate this tool
into our daily teaching to bring about a richer, more effective learning
experience."

2. Video examples of effective digital storytelling in STEAM
subjects (7 min)

We're going to look at some exciting examples of how digital storytelling
is used in real-world educational settings, particularly within STEAM
subjects. As we watch, I want you to think about not just what you're
learning about the topic being presented, but also how the story is being
told. Notice the elements that catch your attention and make the content
easier to understand.

Let's start with a TED Talk by an expert in digital storytelling: link here -
https://www.youtube.com/watch?v=kDKJxqaaclM. This talk will give us
insights into the foundational principles of digital storytelling and how it
can be leveraged to enhance teaching and learning in science, technology,
engineering, arts, and mathematics.
After the video.
As you watched the TED Talk, what did you notice about how the speaker
presented the information? You might have seen how effectively the
narrative was structured—it had a clear beginning, middle, and end. This
kind of structure helps us follow along and understand complex
information. The speaker also used visuals to support the points being
made, making abstract concepts more tangible. How do you think these
methods help in learning new things, especially in subjects like mathematics
or science?

Next, we'll watch a showcase from Scratch, which is a platform that allows
users to create their own interactive stories and games. Link here -
https://www.youtube.com/watch?v=F62BtGlm-t4. These projects are
created by learners just like you and demonstrate how storytelling can be
integrated into programming and other STEAM activities.

After the video.
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Let's discuss the Scratch showcase. Notice how the projects used
animations and interactive elements. What did you think about the way
these stories were told through coding? Did the interactivity of the
projects make the STEAM concepts being discussed more engaging? The
use of interactive storytelling not only captures interest but also
encourages active participation, which is crucial in learning environments.

In both examples—the TED Talk and the Scratch projects—we see
effective storytelling in action. Whether through a structured narrative in a
talk or interactive elements in coding projects, these methods make
learning more engaging and accessible. By incorporating similar strategies
into our lessons, we can make even the most complex STEAM concepts
easier to understand and more enjoyable to explore. As we move forward,
think about how you might use these techniques in your own projects or
presentations. What story would you tell, and how would you use visuals
and structure to help your audience understand?

Exploration
of Digital
Tools
[◔ 30 min]

1. Introduction (3 min):
We are going to explore some incredible digital storytelling tools that can
transform the way we teach and learn in the STEAM fields. We’ll explore
Scratch, Storybird, and Adobe Spark. Each of these tools offers unique
features that can make our lessons more interactive and impactful.

2. Scratch (9 min):

Let’s start with Scratch, a platform that enables you to create your own
interactive stories and games. Scratch is particularly powerful for learning
coding and programming concepts in a visual way. If you look at the screen
(the teacher opens Scratch), you can see how we can drag and drop blocks
to create scripts that animate characters, tell stories, and even solve math
problems.

Now I will play a quick video that goes through some basic functionalities
of Scratch. As you watch, notice how the presenter uses different blocks
to control characters. Think about how you might use these in a
classroom setting to explain a scientific concept or solve a mathematical
equation.
Video link here:
https://www.youtube.com/watch?v=jjrGmms6u5o&list=PLGzbySB1gPhlhU
Vp9OWRR6RfOy-VKFCVP
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3. Storybird (9 minutes):

Next up is Storybird, which is great for creating visually rich stories. This
tool allows us to integrate art and narrative, making it perfect for projects
that combine arts with other STEAM subjects. You can choose artwork
from various artists and weave a story around it, which is a fantastic way
to engage students in creative writing and comprehension. Watch video
here:
https://www.youtube.com/watch?v=5pLxxyXvSKw.

4. Adobe Spark (9 minutes):

Finally, we have Adobe Spark, which allows us to create videos and web
pages quickly and easily. This tool is ideal for presenting complex
information in a digestible format through videos, which can be incredibly
engaging.

Let’s watch a short tutorial on how to create a simple video in Adobe
Spark. As you view this, think about how you could use this tool to
summarize a unit or allow students to create project presentations. Watch
the video here: https://www.youtube.com/watch?v=DNESRmcEMmU.

Crafting
Your Story
[◔ 45 min]

1. Introduction and setting up the equipment (3 min)

We're going to use the power of digital storytelling to bring STEAM
concepts to life. Each group will choose a STEAM topic, develop a
narrative around it, and then create a short digital story using the tools
we've explored. This is a fantastic way to deepen your understanding of
STEAM subjects and enhance your storytelling skills.

2. Group Brainstorming Session (10 minutes):

As you work on your storyboards, try to be clear and concise in your
storytelling. An effective digital story should communicate the STEAM
concept clearly without oversimplifying the science behind it. If you're
stuck, consider how real-world examples or hypothetical scenarios could
illustrate your topic. Do not hesitate to ask for my advice or feedback.
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3. Digital Story Creation (30 min):

Now that you have outlined your stories, it's time to bring them to life.
Over the next 30 minutes, use the digital storytelling tools we
discussed—such as Scratch, Storybird, or Adobe Spark—to create your
digital stories. Use visuals, animations, and text to make your narratives
engaging and informative.

During hands-on digital story creation, the teacher circulates among the
groups, offering technical and narrative guidance. The teacher ensures each
group knows how to use the tools and encourages creativity and accuracy
in their presentations.

4. Concluding the activity (2 min):

As we wrap up, I want each group to prepare to present their digital story
to the class. Think about what you want your classmates to learn from
your story and how you've used digital tools to enhance the educational
experience. We'll start presentations in a couple of minutes.

Sharing and
Feedback
[◔ 20 min]

1. Introduction (2 minutes):

We get to see and share all the amazing digital stories each group has
created. Remember, the goal of today’s session is not just to showcase
your work, but also to learn from each other through constructive
feedback. This will help us all improve our storytelling techniques and
deepen our understanding of the STEAM concepts we’ve discussed.

2. Setting Up for Presentations (3 minutes):

Let's make sure our projector and speakers are set up and working. Each
group will have about 3-4 minutes to present their story, followed by a
2-minute feedback session. As we prepare, remember that the feedback
you give and receive today is meant to be helpful and supportive.

3. Presentation and Feedback Session (15 minutes):

As we begin, I’ll ask each group to briefly introduce their STEAM topic
before starting their digital story. After each presentation, we’ll take a
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couple of minutes for feedback. I encourage everyone to think about what
you liked, what you learned, and what could be improved.

Encouraging Constructive Feedback:

Thank you, Group One, for that insightful presentation. Let’s open the
floor for some feedback. Remember to mention specific aspects that
worked well and offer constructive suggestions. For example, you might
comment on how effectively the narrative was structured or how the
visuals helped illustrate the scientific process discussed.

Concluding the Session:

As we conclude today’s presentations, I want to thank all of you for your
hard work and creativity. It’s been incredibly rewarding to see your ideas
come to life through these digital stories. Let’s continue to reflect on the
feedback we shared today and think about how we can apply these insights
to our future projects. Remember, the goal is always to enhance our
learning and improve our storytelling skills.

Implementin
g in Your
Classroom
[◔ 10 min]

1. Discussion about integrating digital storytelling in their
STEAM teaching practices.

We're going to reflect on what we've learned about digital storytelling and
discuss how we can apply these techniques in our own STEAM subjects.
This is a chance for everyone to share ideas and think about potential
projects that could transform our teaching methods and enhance student
engagement.

Let’s start by revisiting some of the key points and tools we covered in our
workshop. Remember, the goal of digital storytelling is to make complex
STEAM concepts accessible and engaging through the use of narrative and
multimedia elements. Let's think about how we can bring this approach
into our classrooms.

Now, I'd like everyone to share their thoughts on how they might use
digital storytelling in their teaching. Think about a particular concept or
topic in your curriculum that could be explained through a story. For
instance, how might you use a platform like Scratch to demonstrate a
physics principle, or Adobe Spark to explain a biological process?

67



2. Conclusion

Thank you all for your thoughtful ideas and contributions. It's exciting to
see the potential projects you've envisioned and how digital storytelling
can be used to enrich our teaching and make learning more interactive. I
encourage you to take these ideas and experiment with them in your
classrooms. Remember, the goal is to engage our students in a way that
makes learning both fun and informative.
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