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	[bookmark: _heading=h.gjdgxs]CODEDU’s Teachers’ Training Curriculum

	Section 7:  Practical Implementation

	Subject: Arduino

	Duration (in hours): 
	

	Target audience: Teachers

	Training methodology:  Practical, hands-on activities with real-world applications using Arduino.

	Level (and cycle, if applicable) of the learning experience: Secondary school

	Assessment method:  Formative and summative
	Form of participation in the learning activity:  

	Expected Learning Outcomes: 
•   Develop lesson plans integrating Arduino-based projects.
•   Apply assessment and evaluation techniques for project-based learning.
•   Implement classroom management strategies for technology-rich environments.
	· Workshops
· Online modules
· Project-based learning activities


	Prerequisites needed to enrol in the learning activities (if needed): NON

	Supervision and identity verification during the assessment:  

		• 	Unsupervised with no identity verification. 
	

		• 	Supervised with no identity verification. 
	 

	• 	Supervised online or onsite with identity verification. 
	X 

	Further information: 



 


	Module 7.1

	Designing Effective Lesson Plans, Assessment and Evaluation

	
Effective lesson planning is a fundamental aspect of teaching, ensuring that learning objectives align with curriculum standards and that students achieve meaningful outcomes. This module focuses on integrating Arduino projects into lesson plans while employing innovative methodologies to enhance student engagement and comprehension.
Key Aspects of Lesson Design
1. Aligning Learning Objectives with Curriculum Standards
· Teachers must ensure that Arduino-based projects fit within the required educational framework.
· Clearly defined learning goals should guide lesson development.
2. Incorporating Project-Based Learning (PBL)
· PBL encourages students to engage in real-world problem-solving through hands-on activities.
· Arduino projects provide an excellent platform for experiential learning.
3. Structuring an Effective Lesson Plan
· Introduction: Define the lesson’s objectives and relevance.
· Instruction: Introduce theoretical concepts and demonstrate Arduino applications.
· Practice: Hands-on activities where students apply learned concepts.
· Assessment: Measure students' understanding through evaluation techniques.
· Reflection: Encourage discussion and self-assessment.
Assessment and Evaluation Strategies
1. Formative and Summative Assessments
· Formative Assessment: Ongoing evaluation through observation, questioning, and discussions.
· Summative Assessment: Final evaluations using quizzes, presentations, or project demonstrations.
2. Using Rubrics for Project Evaluation
· Rubrics provide clear assessment criteria, making evaluation more objective.
· Categories may include creativity, functionality, and teamwork.
3. Providing Constructive Feedback
· Teachers should offer detailed, positive, and actionable feedback.
· Peer and self-assessment techniques can be incorporated to encourage reflection.
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	Activity 7.1

	[bookmark: _heading=h.30j0zll]Activity
	Designing an Arduino-Based Lesson Plan

	
	Objective:
Teachers will design an effective lesson plan integrating Arduino projects while applying formative and summative assessment strategies.
Activity Description:
1. Participants will select a topic related to Arduino and design a lesson plan that includes:
· Clearly defined learning objectives.
· Hands-on activities using Arduino.
· Assessment strategies (formative and summative).
2. Teachers will work in small groups to discuss their lesson plan approaches.
3. Each group will present their lesson plan to the rest of the participants, who will provide constructive feedback.


	
	Sources: 
· Project-Based Learning Framework – Thomas, J. W. (2000). A review of research on project-based learning. The Autodesk Foundation.
· Effective Lesson Planning – McTighe, J., & Wiggins, G. (2005). Understanding by Design. ASCD.
· Assessment Strategies in STEM Education – Black, P., & Wiliam, D. (1998). Assessment and classroom learning. Assessment in Education: Principles, Policy & Practice.
· Arduino Education Resources – Arduino Official Website. (n.d.). https://www.arduino.cc/education
· Using Rubrics for Project Evaluation – Andrade, H. G. (2000). Using rubrics to promote thinking and learning. Educational Leadership.


	
	Extra contents:





	Module 7.2

	Activity
	Classroom Management Techniques

	
	[bookmark: _heading=h.1fob9te]Managing a dynamic, technology-rich classroom requires a well-structured approach that fosters engagement, collaboration, and inclusivity. When working with hands-on projects like Arduino, it is essential to create an environment where students feel safe to experiment, make mistakes, and learn from them while maintaining discipline and efficiency.
One of the first steps in classroom management is establishing clear expectations and rules. Students should be aware of behavior norms, safety guidelines, and how to handle equipment responsibly. For instance, before introducing an Arduino-based activity, the teacher can demonstrate how to connect components safely and emphasize the importance of handling electrical circuits with care. A printed visual guide with safety icons can serve as a useful classroom reference, reminding students of key safety protocols.
The organization of the learning space also plays a crucial role. A cluttered environment can lead to confusion and delays in project execution. Arranging desks in small clusters rather than traditional rows can foster collaboration, allowing students to discuss their work and help each other troubleshoot problems. An Arduino materials station—a designated area where all electronic components and tools are neatly stored—can prevent unnecessary disruptions, as students will always know where to find and return materials.
Time management is another key factor. Since hands-on learning can be unpredictable, teachers should break lessons into structured phases: a short introduction, guided demonstration, hands-on exploration, and a concluding reflection. For example, a 60-minute Arduino lesson could be divided into:
· 10 minutes: Introduction and explanation of the concept (e.g., how a motion sensor works).
· 15 minutes: Guided demonstration where the teacher builds a simple sensor-based project.
· 25 minutes: Student practice—working in pairs to replicate the project and modify it creatively.
· 10 minutes: Discussion and troubleshooting, where students reflect on challenges they encountered.
Diversity in the classroom means that not all students will grasp concepts at the same pace. Some might struggle with coding, while others might find circuit-building more challenging. Differentiated instruction helps accommodate these differences. For instance, students who learn best through visuals can follow diagram-based instructions, while those who prefer step-by-step guidance can use written tutorials. Teachers can also assign different roles within group projects—one student could focus on coding, another on wiring the circuit, and another on documenting the process.
To maintain an engaging and inclusive classroom, teachers should incorporate various assessment strategies. Instead of relying solely on tests, they can use ongoing observation, peer assessment, and self-reflection exercises. One effective approach is to have students record short video explanations of their projects, describing the functionality and reasoning behind their design choices. This not only reinforces their understanding but also builds communication skills.
A well-managed classroom is one where students feel empowered to explore, ask questions, and support one another. By combining clear expectations, effective organization, structured time management, and inclusive teaching strategies, educators can create an environment where Arduino projects become powerful learning experiences, rather than sources of frustration or confusion.


	
	Sources: 
· Effective Classroom Management Strategies – Marzano, R. J. (2003). Classroom management that works: Research-based strategies for every teacher. ASCD.
· Technology Integration in Education – Ertmer, P. A., & Ottenbreit-Leftwich, A. T. (2010). Teacher technology change: How knowledge, confidence, beliefs, and culture intersect. Journal of Research on Technology in Education.
· Project-Based Learning and Classroom Structure – Blumenfeld, P. C., Soloway, E., Marx, R. W., Krajcik, J. S., Guzdial, M., & Palincsar, A. (1991). Motivating project-based learning: Sustaining the doing, supporting the learning. Educational Psychologist.

	
	Extra contents:
· 




	Activity 7.2

	Managing an Arduino Classroom Effectively

	Objective:
Teachers will develop strategies to manage a dynamic, technology-rich classroom by simulating real-life classroom scenarios involving Arduino projects.

Activity Description:

The facilitator presents three common classroom challenges related to Arduino-based learning (e.g., students working at different paces, managing materials, troubleshooting issues).
Participants work in small groups to brainstorm practical solutions for each scenario.
Each group shares their strategies with the class, discussing advantages and potential challenges.
The session concludes with a quick reflection where teachers list three key takeaways for improving their classroom management techniques.
This activity helps educators prepare for real-life challenges, ensuring a smoother and more inclusive learning environment for their students.


	




	Module 7.3

	Final Project

	The final project serves as the culmination of the learning process, allowing teachers to apply the knowledge and skills acquired throughout the course. This module focuses on designing and presenting a comprehensive lesson plan or project that integrates innovative teaching methodologies with Arduino-based activities. Through this process, educators refine their instructional strategies while receiving valuable feedback from their peers.
Developing a Comprehensive Lesson Plan or Project
Teachers are encouraged to create a lesson plan that aligns with project-based learning principles and incorporates Arduino in a meaningful way. The project should:
· Define clear learning objectives that align with curriculum standards.
· Include hands-on activities where students engage with Arduino to solve real-world problems.
· Demonstrate differentiated instruction, allowing for student-centered learning and adaptation to various skill levels.
· Incorporate assessment methods, such as formative assessments, peer evaluations, and self-reflection.
For example, a teacher might design a project where students build a smart irrigation system using Arduino sensors to measure soil moisture and automate watering. This type of project not only enhances technical skills but also encourages students to explore sustainability and real-world applications.
Peer Feedback and Reflection
An essential aspect of this final module is collaborative reflection and feedback. Teachers will present their lesson plans or projects to their peers, who will provide constructive feedback based on criteria such as:
· Clarity and feasibility of the lesson structure.
· Effectiveness of instructional strategies.
· Engagement potential for students.
· Integration of assessment and evaluation techniques.
After receiving feedback, teachers will have the opportunity to refine their lesson plans, ensuring that they are well-structured and impactful. The reflection process helps educators analyze their teaching methods, recognize areas for improvement, and build confidence in implementing innovative lessons in their classrooms.
By the end of this module, teachers will have developed a well-rounded, engaging lesson plan that not only enhances student learning but also fosters creativity, problem-solving, and collaboration through Arduino-based activities.





	Activity

	Activity
	Presenting and Refining Your Final Lesson Plan

	
	Objective:
Teachers will present their final Arduino-based lesson plans, receive peer feedback, and refine their projects for classroom implementation.
Activity Description:
1. Lesson Plan Presentation – Each teacher presents their Arduino-based lesson plan or project in a 5-minute showcase. They highlight learning objectives, instructional strategies, hands-on activities, and assessment methods.
2. Peer Review and Feedback – After each presentation, peers provide constructive feedback using a structured rubric, focusing on clarity, feasibility, engagement, and assessment strategies.
3. Reflection and Refinement – Based on the feedback received, teachers make final adjustments to their lesson plans, ensuring they are well-structured and effective for real classroom implementation.
4. Final Discussion – Teachers share their key takeaways, discussing what they learned from the feedback process and how they plan to implement the project in their teaching.
This activity fosters collaboration, encourages critical reflection, and ensures that each lesson plan is refined to provide maximum impact in the classroom.




	
	Sources: 
· Peer Review in Education – Topping, K. (2009). Peer assessment. Theory into Practice, 48(1), 20-27.
· Effective Lesson Planning Strategies – Wiggins, G., & McTighe, J. (2005). Understanding by Design. ASCD.
· Project-Based Learning and Reflection – Kolb, D. A. (1984). Experiential learning: Experience as the source of learning and development. Prentice Hall.
· Best Practices in Technology-Enhanced Education – Mishra, P., & Koehler, M. J. (2006). Technological pedagogical content knowledge: A framework for teacher knowledge. Teachers College Record, 108(6), 1017-1054.


	
	Extra contents:





	Assessment of Section 7

	Type: Formative & Summative

	Part 1: Formative Assessment (Self-Reflection & Peer Feedback)
1. Self-Reflection Journal (Short Answer)
· What was the most valuable insight you gained from this module?
· How do you plan to implement Arduino in your future lessons?
· What challenges do you anticipate in managing an Arduino-based classroom, and how will you address them?
2. Peer Feedback Exercise
· Teachers exchange lesson plans and provide constructive feedback based on clarity, feasibility, student engagement, and assessment strategies.
Part 2: Summative Assessment (Final Lesson Plan Submission & Quiz)
1. Short Multiple-Choice Quiz (Summative)
· Question 1: What is a key characteristic of project-based learning?
a) Teacher-centered instruction
b) Hands-on, real-world applications
c) Memorization-based learning
d) One-size-fits-all approach

· Question 2: What is an effective way to manage classroom materials in an Arduino-based lesson?
a) Allow students to take materials freely
b) Store components in a designated materials station
c) Avoid providing clear organization
d) Let students bring their own components without guidance

· Question 3: What is the primary goal of peer assessment in lesson planning?
a) Criticizing teaching methods
b) Improving lesson design through constructive feedback
c) Replacing teacher evaluation
d) Focusing only on mistakes




	
Answers Part 2: B, B, B.
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*Utilise the number of the dependent course. If this module is not independent, the number of this module would come after the main course.
** Utilise the colour code to identify the subject [This colour code have to be define when the partnership has all the subjects that will be explored within the scope of the project.].

Funded by the European Union. Views and opinions expressed are however those of the author(s) only and do not necessarily reflect those of the European Union or the European Education and Culture Executive Agency (EACEA). Neither the European Union nor EACEA can be held responsible for them. 
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