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Topic: Introduction to Microscopic Plastic and its Impact on Reproduction Rates in Marine Ecosystems
Grade Level: 7th Grade

Duration: 90 minutes (can be split into two 45-minute sessions)

Prior Knowledge Required: Basic understanding of cells, energy

Key Vocabulary: Microscopic plastic, marine ecosystems, reproduction rates, pollution

Standards Alignment: MS-LS1-6, MS-LS1-7

Learning Objectives:

¢ Understand the concept of microscopic plastic and its sources

¢ Analyze the impact of microscopic plastic on marine ecosystems, specifically on reproduction rates
¢ Evaluate the effects of human activities on the marine environment

¢ Develop critical thinking skills to propose potential solutions to mitigate the issue

v/ Diagram of the water cycle v List of common plastic products v Whiteboard and markers v/ Case study handouts

v/ Expert testimony handouts v/ Internet access

Introduction (5 minutes)

"Welcome to our lesson on microscopic plastic and its impact on marine ecosystems. Today, we will explore
the concept of microscopic plastic, its sources, and its effects on reproduction rates in marine species.”

[Write down key words and ideas on the board, such as "microplastics,” "marine ecosystems," and "reproduction rates."]

[Expected responses: "I've heard of plastic pollution,” "I've seen pictures of sea turtles trapped in plastic,” "l didn't know plastic
could be so small."]

Use this opportunity to address any misconceptions and provide a brief overview of the lesson objectives
and activities.



Foundation Level - Microscopic Plastic Exploration (10 minutes)

"Let's start by exploring the concept of microscopic plastic. Can anyone tell me what they know about plastic
pollution?"

[Distribute the diagram of the water cycle and the list of common plastic products.]
Activity 1: Plastic Pollution Investigation

e Estimated time: 10 minutes

¢ Required materials: Diagram of the water cycle, list of common plastic products, whiteboard and
markers

¢ Learning styles addressed: Visual, reading/writing

For students with learning difficulties, provide a simplified diagram and a list of plastic products with
images. For English language learners, provide a bilingual dictionary and a graphic organizer to support
vocabulary development.

Core Level - Case Study Analysis (15 minutes)

"Now, let's analyze a case study of a marine ecosystem affected by microscopic plastic pollution. Can anyone
tell me what they know about the impact of plastic on marine life?"

[Distribute the case study handouts.]
Activity 2: Marine Ecosystems Under Threat

¢ Estimated time: 15 minutes
¢ Required materials: Case study handouts, whiteboard and markers
e Learning styles addressed: Auditory, kinesthetic, reading/writing

For gifted and talented students, provide an additional case study with more complex data and ask them
to design an experiment to investigate the effects of microscopic plastic on marine ecosystems.




Extension Level - Solution-Based Project (20 minutes)

"Now, let's design a solution to mitigate the issue of microscopic plastic pollution in marine ecosystems. Can
anyone tell me what they think would be an effective solution?"

[Provide students with a list of resources and expert testimony to support their design.]
Activity 3: Designing a Solution to Microscopic Plastic Pollution

e Estimated time: 20 minutes
¢ Required materials: Whiteboard and markers, internet access, expert testimony handouts
e Learning styles addressed: Visual, auditory, kinesthetic, reading/writing

Encourage students to consider the economic, social, and environmental impacts of their solution. For
students with learning difficulties, provide a template for their design and a list of potential solutions to
consider.

Conclusion and Reflection (10 minutes)

"Let's review what we've learned today about microscopic plastic and its impact on marine ecosystems. Can
anyone tell me what they learned?"

[Provide time for students to write down their thoughts and reflections.]

[Expected responses: "l learned that plastic pollution is a big problem," "l didn't know that plastic could be so small," "l want to
help reduce plastic waste."]

Use this opportunity to address any misconceptions and provide feedback on student understanding.




Background Information (5 minutes)

"Let's take a closer look at the sources of microscopic plastic and its effects on marine life."

[Provide background information on the topic of microscopic plastic and its impact on marine ecosystems.]

Microscopic plastic can come from a variety of sources, including microbeads, microfibers, and plastic
debris.

Use this opportunity to address any misconceptions and provide feedback on student understanding.

Case Study Examples (10 minutes)

"Let's examine some case studies of marine ecosystems affected by microscopic plastic pollution."

[Provide examples of case studies on the impact of microscopic plastic pollution on marine ecosystems.]
Activity 4: Case Study Analysis

¢ Estimated time: 10 minutes
¢ Required materials: Case study handouts, whiteboard and markers
¢ Learning styles addressed: Auditory, kinesthetic, reading/writing

For gifted and talented students, provide an additional case study with more complex data and ask them
to design an experiment to investigate the effects of microscopic plastic on marine ecosystems.




Solution-Based Approaches (15 minutes)

"Let's discuss different solution-based approaches to mitigate the issue of microscopic plastic pollution in
marine ecosystems.”

[Provide students with a list of resources and expert testimony to support their design.]
Activity 5: Solution-Based Design

e Estimated time: 15 minutes
¢ Required materials: Whiteboard and markers, internet access, expert testimony handouts
e Learning styles addressed: Visual, auditory, kinesthetic, reading/writing

Encourage students to consider the economic, social, and environmental impacts of their solution. For
students with learning difficulties, provide a template for their design and a list of potential solutions to
consider.

Expert Testimony (10 minutes)

"Let's hear from experts in the field about the impact of microscopic plastic pollution on marine ecosystems.’

[Provide expert testimony from marine biologists, conservationists, and policymakers on the issue of microscopic plastic
pollution.]

Expert testimony can provide valuable insights into the impact of microscopic plastic pollution on marine
ecosystems and the need for collective action to mitigate the issue.

Use this opportunity to address any misconceptions and provide feedback on student understanding.




Conclusion and Next Steps (5 minutes)

"Let's summarize what we've learned today about microscopic plastic and its impact on marine ecosystems.
What can we do to mitigate the issue?"

[Provide time for students to write down their thoughts and reflections.]

[Expected responses: "l want to reduce my use of plastic," "l want to help clean up the ocean," "l want to learn more about the
issue."]

Use this opportunity to address any misconceptions and provide feedback on student understanding.
Encourage students to continue learning and taking action to mitigate the issue.




Advanced Concepts

As we delve deeper into the topic of microscopic plastic and its impact on marine ecosystemes, it's essential to explore advanced
concepts that can help us better understand the issue. One such concept is the idea of microplastic hotspots, which refer to areas
where microplastic concentrations are significantly higher than in other areas. These hotspots can be found in various locations,
including near coastal areas, river mouths, and even in the open ocean.

Case Study: Microplastic Hotspots in the Great Pacific Garbage Patch

The Great Pacific Garbage Patch, located in the North Pacific Ocean, is one of the most well-known microplastic hotspots. This area
is characterized by high concentrations of microplastic debris, including microbeads, microfibers, and other types of plastic particles.
Studies have shown that the microplastic concentrations in this area are up to 100 times higher than in other parts of the ocean. This
case study highlights the importance of understanding microplastic hotspots and their impact on marine ecosystems.

Example: Microplastic Sampling Methods

To study microplastic hotspots, researchers use various sampling methods, including net tows, sediment cores, and water samples.
These methods allow scientists to collect and analyze microplastic particles, which can provide valuable insights into the distribution,
abundance, and impact of microplastics in marine ecosystems. For example, a study published in the journal Marine Pollution
Bulletin found that microplastic concentrations in the Great Pacific Garbage Patch were highest near the surface of the water, with
concentrations decreasing with depth.

Mitigation Strategies

To mitigate the impact of microscopic plastic on marine ecosystems, it's essential to implement effective strategies that reduce
plastic pollution. One such strategy is to reduce plastic use, particularly single-use plastics, which are a significant contributor to
microplastic pollution. Governments, businesses, and individuals can work together to implement policies and practices that promote
sustainable plastic use and reduce waste.

Reducing Plastic Use: Tips and Strategies

Here are some tips and strategies for reducing plastic use: use reusable bags and containers, choose products with minimal
packaging, avoid microbeads and microfibers, and participate in beach cleanups and other community events. Additionally,
governments and businesses can implement policies such as plastic bag bans, deposit-refund schemes, and extended producer
responsibility.

Script: Reducing Plastic Use in Daily Life

"Hello, my name is [Name], and I'm here to talk about reducing plastic use in daily life. One simple way to reduce plastic use is to
use reusable bags and containers. For example, instead of using plastic bags for grocery shopping, you can use reusable bags
made of cloth or canvas. Another way to reduce plastic use is to choose products with minimal packaging. For example, instead of
buying water in plastic bottles, you can use a refillable water bottle."

Policy and Legislation

Policy and legislation play a crucial role in addressing the issue of microscopic plastic pollution. Governments can implement
policies and laws that regulate plastic use, promote sustainable practices, and provide funding for research and cleanup efforts. For
example, the European Union has implemented a ban on single-use plastics, and the United States has introduced legislation to
reduce microplastic pollution in the ocean.

Case Study: The European Union's Ban on Single-Use Plastics

The European Union's ban on single-use plastics is a significant step towards reducing microplastic pollution. The ban, which came
into effect in 2020, prohibits the use of single-use plastics such as straws, cutlery, and plates. The ban also requires member states
to collect and recycle at least 90% of plastic bottles by 2029. This case study highlights the importance of policy and legislation in
addressing the issue of microplastic pollution.

Example: Microplastic Pollution Legislation in the United States

In the United States, legislation has been introduced to reduce microplastic pollution in the ocean. For example, the Microplastic
Pollution Act of 2020 aims to reduce microplastic pollution by regulating the use of microbeads and microfibers. The legislation also
provides funding for research and cleanup efforts. This example highlights the importance of policy and legislation in addressing the
issue of microplastic pollution.



International Cooperation

International cooperation is essential for addressing the global issue of microscopic plastic pollution. Countries can work together to
share knowledge, develop common standards, and implement joint initiatives to reduce microplastic pollution. For example, the
United Nations has launched the Clean Seas campaign, which aims to reduce marine litter and promote sustainable practices.

International Cooperation: Examples and Initiatives

Here are some examples of international cooperation on microplastic pollution: the Clean Seas campaign, the Global Programme
of Action for the Protection of the Marine Environment from Land-based Activities, and the International Maritime Organization's
regulations on marine pollution. These initiatives highlight the importance of international cooperation in addressing the issue of
microplastic pollution.

Script: International Cooperation on Microplastic Pollution

"Hello, my name is [Name], and I'm here to talk about international cooperation on microplastic pollution. One example of
international cooperation is the Clean Seas campaign, which aims to reduce marine litter and promote sustainable practices.
Another example is the Global Programme of Action for the Protection of the Marine Environment from Land-based Activities,
which provides a framework for countries to work together to reduce marine pollution.”

Conclusion and Recommendations

In conclusion, microscopic plastic pollution is a significant issue that requires immediate attention and action. To mitigate the impact
of microplastic pollution, it's essential to implement effective strategies that reduce plastic use, promote sustainable practices, and
provide funding for research and cleanup efforts. Governments, businesses, and individuals can work together to address the issue
of microplastic pollution and protect marine ecosystems.

Case Study: Successful Microplastic Pollution Reduction Initiatives

There are several successful initiatives that have reduced microplastic pollution. For example, the city of San Francisco has
implemented a ban on single-use plastics, and the company Patagonia has developed a program to recycle microplastic waste.
These case studies highlight the importance of implementing effective strategies to reduce microplastic pollution.

Example: Microplastic Pollution Reduction Strategies

Here are some examples of microplastic pollution reduction strategies: reduce plastic use, promote sustainable practices, provide
funding for research and cleanup efforts, and implement policies and laws that regulate plastic use. These strategies can be
implemented by governments, businesses, and individuals to reduce microplastic pollution and protect marine ecosystems.

Future Directions

Future research directions on microplastic pollution should focus on developing effective strategies to reduce microplastic pollution,
improving our understanding of the impact of microplastics on marine ecosystems, and promoting international cooperation to
address the global issue of microplastic pollution. Additionally, research should focus on developing new technologies and methods
to detect and remove microplastics from the environment.

Future Research Directions: Examples and Initiatives

Here are some examples of future research directions on microplastic pollution: developing effective strategies to reduce
microplastic pollution, improving our understanding of the impact of microplastics on marine ecosystems, promoting
international cooperation, and developing new technologies and methods to detect and remove microplastics. These research
directions highlight the importance of continued research and development to address the issue of microplastic pollution.

Script: Future Research Directions on Microplastic Pollution

"Hello, my name is [Name], and I'm here to talk about future research directions on microplastic pollution. One example of a future
research direction is developing effective strategies to reduce microplastic pollution. Another example is improving our
understanding of the impact of microplastics on marine ecosystems. These research directions are essential for addressing the
issue of microplastic pollution and protecting marine ecosystems.”
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Topic: Introduction to Microscopic Plastic and its Impact on Reproduction Rates in Marine Ecosystems
Grade Level: 7th Grade

Duration: 90 minutes (can be split into two 45-minute sessions)

Prior Knowledge Required: Basic understanding of cells, energy

Key Vocabulary: Microscopic plastic, marine ecosystems, reproduction rates, pollution

Standards Alignment: MS-LS1-6, MS-LS1-7

Learning Objectives:

¢ Understand the concept of microscopic plastic and its sources

¢ Analyze the impact of microscopic plastic on marine ecosystems, specifically on reproduction rates
¢ Evaluate the effects of human activities on the marine environment

¢ Develop critical thinking skills to propose potential solutions to mitigate the issue

v/ Diagram of the water cycle v List of common plastic products v Whiteboard and markers v/ Case study handouts

v/ Expert testimony handouts v/ Internet access

Introduction (5 minutes)

"Welcome to our lesson on microscopic plastic and its impact on marine ecosystems. Today, we will explore
the concept of microscopic plastic, its sources, and its effects on reproduction rates in marine species.”

[Write down key words and ideas on the board, such as "microplastics,” "marine ecosystems," and "reproduction rates."]

[Expected responses: "I've heard of plastic pollution,” "I've seen pictures of sea turtles trapped in plastic,” "l didn't know plastic
could be so small."]

Use this opportunity to address any misconceptions and provide a brief overview of the lesson objectives
and activities.



Foundation Level - Microscopic Plastic Exploration (10 minutes)

"Let's start by exploring the concept of microscopic plastic. Can anyone tell me what they know about plastic
pollution?"

[Distribute the diagram of the water cycle and the list of common plastic products.]
Activity 1: Plastic Pollution Investigation

e Estimated time: 10 minutes

¢ Required materials: Diagram of the water cycle, list of common plastic products, whiteboard and
markers

¢ Learning styles addressed: Visual, reading/writing

For students with learning difficulties, provide a simplified diagram and a list of plastic products with
images. For English language learners, provide a bilingual dictionary and a graphic organizer to support
vocabulary development.

Core Level - Case Study Analysis (15 minutes)

"Now, let's analyze a case study of a marine ecosystem affected by microscopic plastic pollution. Can anyone
tell me what they know about the impact of plastic on marine life?"

[Distribute the case study handouts.]
Activity 2: Marine Ecosystems Under Threat

¢ Estimated time: 15 minutes
¢ Required materials: Case study handouts, whiteboard and markers
e Learning styles addressed: Auditory, kinesthetic, reading/writing

For gifted and talented students, provide an additional case study with more complex data and ask them
to design an experiment to investigate the effects of microscopic plastic on marine ecosystems.




Extension Level - Solution-Based Project (20 minutes)

"Now, let's design a solution to mitigate the issue of microscopic plastic pollution in marine ecosystems. Can
anyone tell me what they think would be an effective solution?"

[Provide students with a list of resources and expert testimony to support their design.]
Activity 3: Designing a Solution to Microscopic Plastic Pollution

e Estimated time: 20 minutes
¢ Required materials: Whiteboard and markers, internet access, expert testimony handouts
e Learning styles addressed: Visual, auditory, kinesthetic, reading/writing

Encourage students to consider the economic, social, and environmental impacts of their solution. For
students with learning difficulties, provide a template for their design and a list of potential solutions to
consider.

Conclusion and Reflection (10 minutes)

"Let's review what we've learned today about microscopic plastic and its impact on marine ecosystems. Can
anyone tell me what they learned?"

[Provide time for students to write down their thoughts and reflections.]

[Expected responses: "l learned that plastic pollution is a big problem," "l didn't know that plastic could be so small," "l want to
help reduce plastic waste."]

Use this opportunity to address any misconceptions and provide feedback on student understanding.




Background Information (5 minutes)

"Let's take a closer look at the sources of microscopic plastic and its effects on marine life."

[Provide background information on the topic of microscopic plastic and its impact on marine ecosystems.]

Microscopic plastic can come from a variety of sources, including microbeads, microfibers, and plastic
debris.

Use this opportunity to address any misconceptions and provide feedback on student understanding.

Case Study Examples (10 minutes)

"Let's examine some case studies of marine ecosystems affected by microscopic plastic pollution."

[Provide examples of case studies on the impact of microscopic plastic pollution on marine ecosystems.]
Activity 4: Case Study Analysis

¢ Estimated time: 10 minutes
¢ Required materials: Case study handouts, whiteboard and markers
¢ Learning styles addressed: Auditory, kinesthetic, reading/writing

For gifted and talented students, provide an additional case study with more complex data and ask them
to design an experiment to investigate the effects of microscopic plastic on marine ecosystems.




Solution-Based Approaches (15 minutes)

"Let's discuss different solution-based approaches to mitigate the issue of microscopic plastic pollution in
marine ecosystems.”

[Provide students with a list of resources and expert testimony to support their design.]
Activity 5: Solution-Based Design

e Estimated time: 15 minutes
e Required materials: Whiteboard and markers, internet access, expert testimony handouts
e Learning styles addressed: Visual, auditory, kinesthetic, reading/writing

Encourage students to consider the economic, social, and environmental impacts of their solution. For
students with learning difficulties, provide a template for their design and a list of potential solutions to
consider.

Expert Testimony (10 minutes)

"Let's hear from experts in the field about the impact of microscopic plastic pollution on marine ecosystems.’

[Provide expert testimony from marine biologists, conservationists, and policymakers on the issue of microscopic plastic
pollution.]

Expert testimony can provide valuable insights into the impact of microscopic plastic pollution on marine
ecosystems and the need for collective action to mitigate the issue.

Use this opportunity to address any misconceptions and provide feedback on student understanding.




Conclusion and Next Steps (5 minutes)

"Let's summarize what we've learned today about microscopic plastic and its impact on marine ecosystems.
What can we do to mitigate the issue?"

[Provide time for students to write down their thoughts and reflections.]

[Expected responses: "l want to reduce my use of plastic," "l want to help clean up the ocean," "l want to learn more about the
issue."]

Use this opportunity to address any misconceptions and provide feedback on student understanding.
Encourage students to continue learning and taking action to mitigate the issue.




