& PL NIT Teacher Preparation Lesson Plan

Subject Area: Electrical Engineering Duration: 60 minutes
Unit Title: Introduction to Lighting Circuits and Date: March 10, 2024
Basic Maintenance Teacher: John Doe
Grade Level: 11-12 Room: 101

Lesson Number: 1 of 10

Curriculum Standards Alignment

Content Standards:

¢ Explain the fundamental principles of lighting circuits, including series and parallel circuits

¢ |dentify common components in lighting circuits, such as switches, sockets, and fuses, and describe
their functions

¢ Demonstrate basic maintenance procedures for simple lighting systems, including troubleshooting
and repair

Skills Standards:

¢ Analyze and interpret data related to lighting circuits
¢ Design and build simple lighting circuits
¢ Troubleshoot and repair common issues in lighting circuits

Cross-Curricular Links:

¢ Mathematics: algebra and geometry
¢ Science: physics and chemistry
¢ Technology: computer-aided design and simulation

Essential Questions & Big Ideas

Essential Questions:

¢ What are the fundamental principles of lighting circuits?
¢ How do common components in lighting circuits function?
¢ What are the basic maintenance procedures for simple lighting systems?

Enduring Understandings:

¢ Lighting circuits are a crucial aspFéacc’teng(fefgctrical systems, providing illumination and power to various
devices

¢ Understanding the principles of lighting circuits is essential for electrical safety, energy efficiency, and
maintenance

¢ Basic maintenance procedures are necessary for troubleshooting and repairing common issues in
lighting circuits

Student Context Analysis

Class Profile: Learning Styles Distribution:

e Total Students: 25 e Visual: 40%
e ELL Students: 5 e Auditory: 30%



e |EP/504 Plans: 3 ¢ Kinesthetic: 30%
o Gifted: 2

Page 0 of 10



& PL NIT Teacher Preparation Lesson Plan

Pre-Lesson Preparation

Room Setup:

¢ Arrange desks in a U-shape to facilitate group work and discussion
¢ Set up a demonstration area for the teacher to model lighting circuit concepts
¢ Prepare necessary materials, such as circuit diagrams, switches, sockets, and fuses

Technology Needs:

e Computer with internet access for multimedia resources and simulation software
¢ Projector and screen for presentations and demonstrations
¢ Audio equipment for video and audio clips

Materials Preparation:

¢ Circuit diagrams and components, such as switches, sockets, and fuses
¢ Simulation software and multimedia resources
¢ Whiteboard and markers for note-taking and illustrations

Safety Considerations:

e Ensure proper ventilation and electrical safety when working with lighting circuits
¢ Use protective gear, such as gloves and safety glasses, when handling electrical components
¢ Follow proper procedures for disposing of electrical waste

Detailed Lesson Flow

? Introduction (10 minutes)

 Introduce the topic of lighting circuits and basic maintenance
e Qutline the learning objectives and outcomes
e Ask students to share their prior knowledge and experiences with lighting circuits

Theory (30 minutes)

e Deliver a lecture on the fundamental principles of lighting circuits, including series and parallel circuits

e Use multimedia resources, such as videos and animations, to illustrate complex concepts and
procedures

» Provide opportunities for students to ask questions and engage in discussion

Group Work (30 minutes) Page 0 of 10

e Assign group projects that require students to design, build, and maintain simple lighting circuits
e Encourage students to work in pairs or small groups to promote collaboration and problem-solving
e Circulate around the room to provide guidance and support as needed

Practical Activities (40 minutes)

e Provide hands-on experiences, such as circuit building and maintenance, to develop practical skills
e Use simulation software and multimedia resources to support student learning
e Encourage students to troubleshoot and repair common issues in lighting circuits

Assessment (20 minutes)

e Administer quizzes to assess student understanding of key concepts and principles
e Evaluate student projects and provide feedback on their design, build, and maintenance of simple
lighting circuits




e Use rubrics to assess student performance and provide constructive feedback

? Conclusion (10 minutes)

e Summarize the key takeaways from the lesson
e Ask students to reflect on their learning and provide feedback on the lesson
e Provide opportunities for students to ask questions and engage in discussion
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Differentiation & Support Strategies

For Struggling Learners: For Advanced Learners:

¢ Provide additional support and scaffolding, e Provide challenging and complex tasks,
such as graphic organizers and visual aids such as designing and building advanced

¢ Offer one-on-one instruction and feedback lighting circuits
to support student understanding o Offer opportunities for students to work

¢ Use assistive technology, such as text-to- independently and take on leadership roles
speech software, to support student e Use advanced technology, such as
learning computer-aided design software, to support

student learning

ELL Support Strategies:

¢ Provide visual aids and graphic organizers to support student understanding
e Offer one-on-one instruction and feedback to support student learning
¢ Use simplified language and vocabulary to support student comprehension

Social-Emotional Learning Integration:

¢ Encourage students to work in pairs or small groups to promote collaboration and teamwork
¢ Use restorative circles and class discussions to promote social-emotional learning
¢ Provide opportunities for students to reflect on their learning and set goals for themselves

Assessment & Feedback Plan

Formative Assessment Strategies:

¢ Quizzes and class discussions to assess student understanding

¢ Project-based assessments to evaluate student design, build, and maintenance of simple lighting
circuits

¢ Self-assessment and peer review to promote student reflection and feedback

Success Criteria:

« Students will be able to explain tHéfutefdfthental principles of lighting circuits, including series and
parallel circuits

¢ Students will be able to identify common components in lighting circuits, such as switches, sockets,
and fuses, and describe their functions

¢ Students will be able to demonstrate basic maintenance procedures for simple lighting systems,
including troubleshooting and repair

Feedback Methods:

¢ Verbal feedback and coaching during class discussions and group work
¢ Written feedback and comments on student projects and assignments
¢ Self-assessment and peer review to promote student reflection and feedback

Homework & Extension Activities



Homework Assignment:

Design and build a simple lighting circuit using a switch, socket, and fuse. Write a short report explaining
the fundamental principles of lighting circuits and the functions of each component.

Extension Activities:

¢ Research and design an advanced lighting circuit using computer-aided design software

¢ Build and test a simple lighting circuit using a microcontroller and programming language

¢ Conduct an experiment to investigate the effects of different lighting circuits on energy efficiency and
electrical safety

Parent/Guardian Connection:

Encourage parents and guardians to ask their child about their learning and provide feedback on their
progress. Provide opportunities for parents and guardians to attend class and participate in discussions.

Teacher Reflection Space

Pre-Lesson Reflection:

e What challenges do | anticipate in teaching this lesson?
e Which students might need extra support or scaffolding?
e What backup plans should I have ready in case of technical issues or other disruptions?

Post-Lesson Reflection:

e What went well in the lesson, and what could be improved?
¢ What adjustments should | make to the lesson plan for future classes?
e What opportunities are there for further instruction and support?
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Introduction to Lighting Circuits

Definition:

A lighting circuit is a path through which electric current flows to provide illumination and power to various
devices.

Importance:

Lighting circuits are a crucial aspect of electrical systems, providing illumination and power to various
devices.

Types:

e Series circuits: components are connected one after the other, and the current flows through each
component in sequence

e Parallel circuits: components are connected between the same two points, and the current flows
through each component independently

Components of a Lighting Circuit

Switches:

A switch is a device that controls the flow of electric current in a circuit.
Sockets:

A socket is a device that provides a connection point for a lamp or other device.
Fuses:

A fuse is a device that protects a circuit from excessive current by melting and breaking the circuit when the
current exceeds a certain limit.

Safety Considerations

Electrical Safety:
Electrical safety is crucial when working it lighting circuits, as electric shock can be fatal.
Proper Procedures:

Follow proper procedures for working with electrical systems, such as turning off the power before starting
work and using protective gear.

Emergency Procedures:



Know what to do in case of an emergency, such as a power outage or electrical fire.
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Basic Maintenance Procedures

Introduction:

Basic maintenance procedures are necessary for troubleshooting and repairing common issues in lighting
circuits.

Tools and Equipment:
Use proper tools and equipment, such as a multimeter and wire strippers, to perform maintenance tasks.
Procedures:

¢ Check the circuit for any signs of damage or wear
¢ Test the circuit using a multimeter to identify any issues
¢ Replace any faulty components, such as a blown fuse or faulty switch

Troubleshooting

Introduction:
Troubleshooting is the process of identifying and repairing issues in a lighting circuit.
Steps:

« |dentify the symptoms of the issue, such as a flickering light or no power

¢ Use a multimeter to test the circuit and identify the source of the issue

¢ Replace any faulty components or repair any damage to the circuit

Preventative Maintenance:

Regular maintenance can help prevent issues from arising in the first place.

Conclusion

Summary:

In conclusion, basic maintenance procgduréasf%e necessary for troubleshooting and repairing common
issues in lighting circuits. agedo

Importance:

Regular maintenance can help prevent issues from arising and ensure the safe and efficient operation of
lighting circuits.

Future Learning:



Further learning and practice are necessary to become proficient in performing basic maintenance
procedures.

Page 0 of 10



& PL NIT Implementation Steps

Implementation Steps

Introduction:

The following implementation steps outline the process for teaching the Introduction to Lighting Circuits
and Basic Maintenance lesson.

Step 1: Introduction (10 minutes)

¢ Introduce the topic of lighting circuits and basic maintenance
¢ Qutline the learning objectives and outcomes
¢ Ask students to share their prior knowledge and experiences with lighting circuits

Step 2: Theory (30 minutes)

¢ Deliver a lecture on the fundamental principles of lighting circuits, including series and parallel circuits

¢ Use multimedia resources, such as videos and animations, to illustrate complex concepts and
procedures

¢ Provide opportunities for students to ask questions and engage in discussion

Step 3: Group Work (30 minutes)

Introduction:
Assign group projects that require students to design, build, and maintain simple lighting circuits.
Instructions:

¢ Divide students into pairs or small groups

¢ Provide each group with the necessary materials, such as circuit diagrams, switches, sockets, and
fuses

e Circulate around the room to provide guidance and support as needed

Assessment:

Evaluate student projects and provide feedback on their design, build, and maintenance of simple lighting
circuits.

Step 4: Practical Activities (40 minutes)

age

Introduction:
Provide hands-on experiences, such as circuit building and maintenance, to develop practical skills.
Instructions:

¢ Provide each student with the necessary materials, such as circuit diagrams, switches, sockets, and
fuses

¢ Demonstrate the proper procedures for building and maintaining simple lighting circuits

¢ Allow students to work independently and provide guidance and support as needed

Assessment:



Evaluate student participation and provide feedback on their practical skills.
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Conclusion

Summary:

In conclusion, the Introduction to Lighting Circuits and Basic Maintenance lesson provides students with a
comprehensive understanding of the fundamental principles of lighting circuits, common components, and
basic maintenance procedures.

Importance:

Understanding the principles of lighting circuits is essential for electrical safety, energy efficiency, and
maintenance.

Future Learning:

Further learning and practice are necessary to become proficient in performing basic maintenance
procedures and designing and building advanced lighting circuits.

Assessment Opportunities

Formative Assessment:
¢ Quizzes and class discussions to assess student understanding
¢ Project-based assessments to evaluate student design, build, and maintenance of simple lighting

circuits
¢ Self-assessment and peer review to promote student reflection and feedback

Summative Assessment:

¢ Final project that requires students to design, build, and maintain a complex lighting circuit
o Written exam that assesses student understanding of the fundamental principles of lighting circuits
and basic maintenance procedures

Teacher Reflection Space

Pre-Lesson Reflection:

* What challenges do | anticipate in,teaching this lesson?
e Which students might need extra support or scaffolding?
e What backup plans should | have ready in case of technical issues or other disruptions?

Post-Lesson Reflection:

e What went well in the lesson, and what could be improved?
e What adjustments should | make to the lesson plan for future classes?



e What opportunities are there for further instruction and support?
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Time Management Considerations

Introduction:
Time management is crucial in teaching the Introduction to Lighting Circuits and Basic Maintenance lesson.
Lesson Planning:

¢ Allocate sufficient time for each topic, allowing for flexibility and adjustments as needed
¢ Use a timer to keep track of time and stay on schedule

Activity Scheduling:
¢ Schedule activities, such as group work and practical exercises, to ensure efficient use of classroom

time
¢ Allow for breaks and transitions between activities

Breakout Sessions

Introduction:

Breakout sessions can be used to provide students with opportunities for discussion, reflection, and
feedback.

Instructions:

¢ Divide students into small groups
¢ Provide each group with a set of questions or prompts to discuss
¢ Circulate around the room to provide guidance and support as needed

Assessment:

Evaluate student participation and provide feedback on their discussion and reflection skills.

Conclusion

Summary:

In conclusion, time management is crudigi fi*téching the Introduction to Lighting Circuits and Basic
Maintenance lesson.

Importance:

Effective time management can help ensure that all topics are covered and that students have sufficient
time to complete activities and assignments.

Future Learning:



Further learning and practice are necessary to become proficient in managing time effectively in the
classroom.
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Student Engagement Factors

Introduction:

Student engagement is crucial in teaching the Introduction to Lighting Circuits and Basic Maintenance
lesson.

Real-World Applications:

¢ Emphasize the relevance of lighting circuits to real-world scenarios, such as energy efficiency and
electrical safety
¢ Use real-world examples and case studies to illustrate complex concepts and procedures

Gamification:

¢ Incorporate game-like elements, such as challenges and competitions, to enhance student motivation
and engagement
¢ Use rewards and recognition to motivate students to participate and excel in the lesson

Feedback Mechanisms

Introduction:

Feedback mechanisms are crucial in teaching the Introduction to Lighting Circuits and Basic Maintenance
lesson.

Peer Review:

¢ Encourage students to review and provide feedback on each other's work
e Use peer review to promote student reflection and feedback

Self-Assessment:

¢ Encourage students to reflect on their own learning and provide feedback on their progress
¢ Use self-assessment to promote student reflection and feedback

Conclusion
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Summary: e

In conclusion, student engagement is crucial in teaching the Introduction to Lighting Circuits and Basic
Maintenance lesson.

Importance:

Student engagement can help ensure that students are motivated and interested in the lesson, and that they
achieve the learning objectives.

Future Learning:



Further learning and practice are necessary to become proficient in promoting student engagement in the
classroom.
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Conclusion

Summary:

In conclusion, the Introduction to Lighting Circuits and Basic Maintenance lesson provides students with a
comprehensive understanding of the fundamental principles of lighting circuits, common components, and
basic maintenance procedures.

Importance:

Understanding the principles of lighting circuits is essential for electrical safety, energy efficiency, and
maintenance.

Future Learning:

Further learning and practice are necessary to become proficient in performing basic maintenance
procedures and designing and building advanced lighting circuits.

Final Thoughts

Introduction:

In conclusion, the Introduction to Lighting Circuits and Basic Maintenance lesson is a crucial part of the
electrical engineering curriculum.

Importance:

Understanding the principles of lighting circuits is essential for electrical safety, energy efficiency, and
maintenance.

Future Learning:

Further learning and practice are necessary to become proficient in performing basic maintenance
procedures and designing and building advanced lighting circuits.
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