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Subject Area: Physics
Unit Title: Exploring the Electromagnetic
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Grade Level: 11-12
Lesson Number: 1 of 10

Duration: 60 minutes
Date: March 10, 2024
Teacher: Ms. Jane Smith
Room: Physics Lab

Curriculum Standards Alignment

Content Standards:

Understand the definition and properties of electromagnetic waves
Identify and describe the different types of electromagnetic radiation
Explain the importance of visible light in everyday life

Skills Standards:

Analyze and interpret data related to the electromagnetic spectrum
Design and conduct experiments to investigate the properties of visible light
Communicate scientific information effectively through written and oral presentations

Cross-Curricular Links:

Mathematics: graphing and analyzing data
English: writing and presenting scientific reports
Technology: using software to simulate and model the electromagnetic spectrum

Essential Questions & Big Ideas

Essential Questions:

What is the electromagnetic spectrum and how does it affect our daily lives?
How do different types of electromagnetic radiation interact with matter?
What are the properties and behaviors of visible light?

Enduring Understandings:

The electromagnetic spectrum is a fundamental concept in physics that describes the range of
electromagnetic radiation
Visible light is a part of the electromagnetic spectrum that is essential for our daily lives
The properties and behaviors of visible light can be investigated and understood through experiments
and data analysis

Student Context Analysis

Class Profile:

Total Students: 25
ELL Students: 5
IEP/504 Plans: 3
Gifted: 2

Learning Styles Distribution:

Visual: 40%
Auditory: 30%
Kinesthetic: 30%
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Teacher Preparation Lesson Plan: Exploring the
Electromagnetic Spectrum

Pre-Lesson Preparation

Room Setup:

Arrange desks and chairs to facilitate group work and discussion
Set up equipment and materials for experiments and activities

Technology Needs:

Computer and projector for presentations and simulations
Software for data analysis and graphing

Materials Preparation:

Prism, mirror, and light source for experiments
Whiteboard and markers for note-taking and discussion

Safety Considerations:

Ensure students wear protective eyewear during experiments
Follow proper procedures for handling equipment and materials

Detailed Lesson Flow

Pre-Class Setup (15 mins before)

Set up equipment and materials
Arrange desks and chairs

Bell Work / Entry Task (5-7 mins)

Review previous lesson and introduce new topic
Have students write down questions and thoughts about the electromagnetic spectrum

Opening/Hook (10 mins)

Show a video or animation that illustrates the electromagnetic spectrum
Ask students to share their thoughts and questions about the topic

Engagement Strategies:

Use real-world examples to illustrate the properties and behaviors of visible light
Incorporate hands-on activities and experiments to engage students

Direct Instruction (20-25 mins)

Provide direct instruction on the electromagnetic spectrum and visible light
Use visual aids such as diagrams and charts to help students understand the concept

Checking for Understanding:

Ask students questions throughout the lesson to check for understanding
Have students work in pairs to complete a quiz or worksheet
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Guided Practice (25-30 mins)

Guide students through an activity or experiment that demonstrates the properties of visible light
Have students work in pairs to record their observations and answer questions

Scaffolding Strategies:

Provide support and guidance for students who need it
Encourage students to ask questions and seek help when needed

Independent Practice (20-25 mins)

Provide students with an independent activity, such as a quiz or problem-solving exercise
Have students work individually to complete the activity and assess their understanding

Closure (10 mins)

Review the key concepts and objectives of the lesson
Ask students to reflect on what they have learned and what they would like to learn more about

Page 0 of 10



Teacher Preparation Lesson Plan: Exploring the
Electromagnetic Spectrum

Differentiation & Support Strategies

For Struggling Learners:

Provide additional support and guidance
during activities and experiments
Offer one-on-one instruction or small group
instruction

For Advanced Learners:

Provide additional challenges and
extensions, such as designing and
conducting their own experiments
Encourage students to research and present
on a topic related to the electromagnetic
spectrum

ELL Support Strategies:

Provide visual aids and graphic organizers to support language development
Offer one-on-one instruction or small group instruction to support language development

Social-Emotional Learning Integration:

Encourage students to work in pairs and groups to develop teamwork and communication skills
Provide opportunities for students to reflect on their learning and set goals for themselves

Assessment & Feedback Plan

Formative Assessment Strategies:

Quizzes and worksheets to check for understanding
Class discussions and debates to assess critical thinking and communication skills

Success Criteria:

Students will be able to define and describe the electromagnetic spectrum and visible light
Students will be able to identify and explain the properties and behaviors of visible light

Feedback Methods:

Written feedback on quizzes and worksheets
Verbal feedback during class discussions and debates

Homework & Extension Activities

Homework Assignment:

Have students research and write a short report on a topic related to the electromagnetic spectrum, such as
the history of spectroscopy or the applications of visible light in medicine.

Extension Activities:

Design a spectrometer using materials such as cardboard, glass, or plastic
Investigate the effects of light pollution on the environment
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Parent/Guardian Connection:

Encourage parents and guardians to ask their child about what they are learning in class and to provide
support and encouragement at home.

Teacher Reflection Space

Pre-Lesson Reflection:

What challenges do I anticipate?
Which students might need extra support?
What backup plans should I have ready?

Post-Lesson Reflection:

What went well?
What would I change?
Next steps for instruction?
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Introduction to the Electromagnetic Spectrum

What is the Electromagnetic Spectrum?

The electromagnetic spectrum is the range of all possible frequencies of electromagnetic radiation, from
low-frequency, long-wavelength radiation such as radio waves to high-frequency, short-wavelength radiation
such as gamma rays.

The electromagnetic spectrum includes, but is not limited to, radio waves, microwaves, infrared radiation,
visible light, ultraviolet radiation, X-rays, and gamma rays.

Properties of Electromagnetic Radiation

Electromagnetic radiation has several properties, including frequency, wavelength, speed, and energy.

Frequency is the number of waves that pass a given point in a certain amount of time, while wavelength is
the distance between two consecutive peaks or troughs of a wave.

Speed is the distance traveled by a wave in a certain amount of time, and energy is the ability of a wave to
do work.

Types of Electromagnetic Radiation

There are several types of electromagnetic radiation, including radio waves, microwaves, infrared radiation,
visible light, ultraviolet radiation, X-rays, and gamma rays.

Each type of radiation has its own unique properties and uses, and is used in a variety of applications, from
communication and heating to medical imaging and cancer treatment.
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Visible Light

What is Visible Light?

Visible light is the part of the electromagnetic spectrum that is visible to the human eye, with wavelengths
between approximately 400 and 700 nanometers.

Visible light is made up of a range of colors, including red, orange, yellow, green, blue, indigo, and violet,
each with its own unique wavelength and frequency.

Properties of Visible Light

Visible light has several properties, including reflection, refraction, diffraction, and interference.

Reflection is the change in direction of light when it hits a surface, while refraction is the bending of light as
it passes from one medium to another.

Diffraction is the bending of light around an obstacle, and interference is the combination of two or more
waves to form a new wave pattern.

Importance of Visible Light

Visible light is essential for our daily lives, as it allows us to see and perceive the world around us.

Visible light is also used in a variety of applications, including photography, communication, and medical
imaging.
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Experiments and Activities

Experiment 1: Refraction of Light

In this experiment, students will investigate the refraction of light as it passes from one medium to another.

Students will use a prism, a mirror, and a light source to demonstrate how light behaves when it passes
through the prism and reflects off the mirror.

Experiment 2: Diffraction of Light

In this experiment, students will investigate the diffraction of light as it passes through a narrow slit or
around an obstacle.

Students will use a laser, a narrow slit, and a screen to demonstrate how light behaves when it passes
through the slit and diffracts around the obstacle.

Activity 1: Design a Spectrometer

In this activity, students will design and build a spectrometer using materials such as cardboard, glass, or
plastic.

Students will use their spectrometer to investigate the properties of visible light and measure the
wavelengths of different colors.
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Conclusion and Assessment

Conclusion

In conclusion, the electromagnetic spectrum and visible light are fascinating topics that offer a wealth of
learning opportunities for students.

By following this lesson plan, teachers can provide students with a comprehensive understanding of the
electromagnetic spectrum, including the properties and behaviors of visible light.

Assessment

Assessment will be based on student participation and engagement during experiments and activities, as
well as their ability to answer questions and complete quizzes and worksheets.

Students will also be assessed on their ability to design and conduct their own experiments and present
their findings to the class.

Extension Activities

Extension activities will include designing and conducting additional experiments, researching and
presenting on a topic related to the electromagnetic spectrum, and creating a light-related innovation.

Students will also have the opportunity to reflect on their learning and set goals for themselves, and to
provide feedback to their peers and teacher.
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Glossary and Resources

Glossary

Electromagnetic spectrum: the range of all possible frequencies of electromagnetic radiation

Visible light: the part of the electromagnetic spectrum that is visible to the human eye

Wavelength: the distance between two consecutive peaks or troughs of a wave

Frequency: the number of waves that pass a given point in a certain amount of time

Resources

Whiteboard and markers

Diagrams and charts of the electromagnetic spectrum

Prism, mirror, and light source

Computer and projector

Assessment Rubrics and Criteria

Quiz or test rubric:

Accuracy and completeness of answers (40%)
Clarity and organization of answers (30%)
Use of examples and illustrations (30%)

Project-based evaluation rubric:

Creativity and originality of project (30%)
Accuracy and completeness of project (30%)
Clarity and organization of project (20%)
Use of examples and illustrations (20%)
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Extension Activities and Projects

Design a Spectrometer

In this activity, students will design and build a spectrometer using materials such as cardboard, glass, or
plastic.

Students will use their spectrometer to investigate the properties of visible light and measure the
wavelengths of different colors.

Investigate the Effects of Light Pollution

In this activity, students will investigate the effects of light pollution on the environment.

Students will use a light meter and data analysis software to measure and analyze the effects of light
pollution on plant growth and animal behavior.

Create a Light-Related Innovation

In this activity, students will create a light-related innovation, such as a new lighting system or a device that
uses light to solve a problem.

Students will use design software and prototyping materials to design and build their innovation, and will
present their findings to the class.
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Conclusion and Final Thoughts

Conclusion

In conclusion, the electromagnetic spectrum and visible light are fascinating topics that offer a wealth of
learning opportunities for students.

By following this lesson plan, teachers can provide students with a comprehensive understanding of the
electromagnetic spectrum, including the properties and behaviors of visible light.

Final Thoughts

Teaching the electromagnetic spectrum and visible light can be a fun and engaging experience for both
teachers and students.

By using a variety of experiments, activities, and assessments, teachers can help students develop a deep
understanding of these topics and prepare them for future success in science and engineering.
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