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How Will Coral Reefs Survive Global Change

	Lesson Plan for Grades: High School
Length of Lesson: 

	Authored by: UT Environmental Science Institute	
Date created: 

	Subject area/course
· Biology

	Materials:
· Biodiversity and Ecological Relationships Slides
· Coral Reef Reading
· Coral Reef Reading Answer Key
· Biodiversity Foldable
· Biodiversity Foldable Answer Key
· Mini Research Project
· Ecological Relationships and Environmental Impacts Jeopardy

	TEKS/SEs:
Rule §112.42, Biology (One Credit), Adopted 2020
(13) Science concepts--interdependence within environmental systems. The student knows that interactions at various levels of organization occur within an ecosystem to maintain stability. The student is expected to:
(A) investigate and evaluate how ecological relationships, including predation, parasitism, commensalism, mutualism, and competition, influence ecosystem stability;
(D) explain how environmental change, including change due to human activity, affects biodiversity and analyze how changes in biodiversity impact ecosystem stability. 


	Lesson objective(s):
· Students will be able to identify and describe different types of ecological relationships: predation, parasitism, commensalism, mutualism, and competition.
· Students will be able to investigate how these ecological relationships affect the stability of ecosystems.
· Students will be able to explain how environmental changes, including those caused by human activity, can affect biodiversity.
· Students will be able to analyze how changes in biodiversity can impact the stability of an ecosystem.


	Differentiation strategies to meet diverse learner needs:
· The teacher should ask students whether they prefer to read or watch videos to learn about concepts; then have students learn in their preferred learning style. However, the teacher may assign students certain methods to improve their skills. For example, if a student prefers reading, teachers may have them watch a video and take notes to improve their listening skills.
· ELL students and students with learning disabilities should have multiple forms of instruction including visual and written instruction sheets as well as a verbal instruction and demonstration.

	ENGAGEMENT (5 minutes)
To capture students’ interest, the teacher will ask: “Imagine you are a scientist studying a coral reef—what clues would tell you the ecosystem is healthy?” Students will first think individually about their answers, then pair up with a partner to share ideas, and finally discuss as a small group or class. Students should have 1 minute to think on their own, 2 minuets to share with a peer, and 2 minuets to share with the class. This think-pair-share strategy encourages students to connect their prior knowledge to the topic and consider multiple perspectives.

After the engagement, students should ask themselves questions such as:
· “How do the different organisms in the reef depend on each other?”
· “What human or natural factors might affect the health of the reef?”

	EXPLORATION (20 minutes)
The teacher will hand out the reading on the importance of coral reefs and their survival against climate change. The reading will include conceptual questions for students to answer based on the text. Students will have 15 minutes to complete the reading and answer the questions independently.
If students finish early, they may share their ideas and responses with their tablemates before the discussion period. After the independent reading, students will have 5 minutes to discuss the reading and questions with the students at their table.
During this time, the teacher will walk around to answer any questions, check students’ responses, and facilitate discussion as needed

	EXPLANATION (15 minutes)
Students will complete a foldable on their own to organize and demonstrate their understanding of the concept. They can use information from the previous guided reading to help define key terms, illustrate processes, and make connections between ideas. This allows students to explain what they have learned and visualize relationships, reinforcing comprehension and providing a study tool for later.
The teacher will check for understanding as students work, asking guiding questions to help them make connections between their exploration and the concept:
· What patterns do you notice, and what might they tell us about the overall system?
· What would happen if one part of this system changed?
· Why do you think these processes are connected in this way?


	ELABORATION (30 minutes)
Students will deepen their understanding of ecosystem relationships by completing a mini research project on an ecosystem of their choice. They will investigate how organisms interact, compete, and depend on one another, developing a deeper understanding of ecological balance. Key vocabulary will be used to help students connect their findings to earlier observations from the lesson.
Students will apply this knowledge to real-life situations, such as understanding how local habitats respond to pollution or climate change. Students will also explore how this understanding is used in various career fields.
Students may complete the second page of the mini research project if time permits, but it is optional.

	EVALUATION (15 minute)
· Students will engage in a Jeopardy-style team challenge using the interactive game board: Ecological Relationships and Environmental Impacts Jeopardy
· The class will be divided into small teams. Each team will take turns selecting a category and point value. The teacher will read each question aloud, and teams will attempt to respond in the form of a question, mimicking the Jeopardy format. Points will be tracked, and the team with the highest score at the end wins.
· While students play, they will apply prior knowledge of ecological relationships and environmental impact; discuss and debate answers within their teams to promote peer-to-peer learning; and make connections between species interactions, ecosystem dynamics, and real-world examples.
The teacher will:
· Facilitate the game and maintain score.
· Encourage student-directed learning by allowing teams to strategize and explain their reasoning.

	SOURCES AND RESOURCES

· Dr. Jordan Casey Hot Science – Cool Talks #136, “How Will Coral Reefs Survive Global Change?”, https://www.esi.utexas.edu/talk/how-will-coral-reefs-survive-global-change/
· https://www.noaa.gov/education/resource-collections/marine-life/coral-reef-ecosystems
· https://ocean.si.edu/ecosystems/coral-reefs/coral-reefs-need-you
· https://www.nzgeo.com/stories/triplefins/#:~:text=While%20they%20enjoy%20a%20diet%20dominated%20by,by%20the%20end%20of%20their%20first%20year.
· https://blogs.ifas.ufl.edu/collierco/2021/10/14/fish-of-florida-atlantic-tripletail-lobotes-surinamensis-species-profile/
· https://gradschool.utexas.edu/news/fish-key-protecting-coral-reefs#:~:text=Hidden%20in%20the%20crevices%20of,known%20for%20their%20elusive%20nature.
· https://www.noaa.gov/news-release/noaa-confirms-4th-global-coral-bleaching-event
· https://cemml.colostate.edu/on-remote-pacific-islands-cemml-helps-eradicate-invasive-rats/
· Zooxanthellae and Coral Bleaching | Smithsonian Ocean: https://ocean.si.edu/ocean-life/invertebrates/zooxanthellae-and-coral-bleaching



Additional resources
· https://www.seattleschools.org/wp-content/uploads/2022/03/AVID_Instructional_Strats.pdf
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