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Marine Science | is an introduction to the marine environment Marine Science including
marine biology and oceanography. Aquarium studies and field investigations, including Project
Course Overview Oceanology field trips, supplement classroom work that allows students to explore aspects of
marine life and conditions, especially related to Long Island Sound and Coastal Southeastern
Connecticut.
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Ledyard High School is a learning community dedicated to the cultivation of skills essential for
our students’ success in a rapidly-evolving society. At Ledyard High School, we believe our
graduates should demonstrate the following:

Collaboration - Colonel Graduates will demonstrate an ability to work effectively with
others, sharing ideas, acknowledging one another’s strengths, and collaborating to
produce presentations, projects, performances, or events.

Communication- Colonel Graduates will demonstrate an ability to communicate
information clearly and effectively through a variety of media, including written, oral,
Ledyard High School Vision of the visual, musical, and/or video productions.

Graduate

Ky

K]

Problem-Solving- Colonel Graduates will demonstrate an ability to solve problems of
varying complexity across a variety of content areas.

Critical Thinking - Colonel Graduates will demonstrate critical thinking skills to find
solutions, support arguments, and overcome challenges in a variety of content areas.

N K

Perseverance - Colonel Graduates will demonstrate perseverance in academic and
extracurricular settings by working through and past obstacles in pursuit of goals.
Creativity - Colonel Graduates will demonstrate creativity through their participation
in fine arts courses as well as through their inventive approaches to learning activities
in a variety of settings.

Ky

Seal Population Data Analysis
Critical Thinking

VOG Portfolio Component
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District Philosophy

Ledyard’s vision for K-12 inquiry based science is to engage students in scientific and engineering practices as they apply
crosscutting concepts to deepen their understanding of the core ideas in these fields.

A New Vision for Science Education
Implications of the Vision of the Framework for K-12 Science Education and the Next Generation Science Standards
SCIENCE EDUCATION WILL INVOLVE LESS: SCIENCE EDUCATION WILL INVOLVE MORE:

Facts and terminology learned as needed while developing explanations and

Rote memorization of facts and terminology. S i g g
8y designing solutions supported by evidence-based arguments and reasoning.

Systems thinking and modeling to explain phenomena and to give a context for

Learning of ideas di ted fi ti bout ph h .
earning of ideas disconnected from questions about phenomena e ]

Students conducting investigations, solving problems, and engaging in discussions

Teach iding inf tion to the whole class. . i
eachers providing information to the whole class with teachers’ guidance.

Students discussing open-ended questions that focus on the strength of the

Teachers posing questions with only one right answer. ) )
Lo ¥ g evidence used to generate claims.

Students reading textbooks and answering questions at the end of the Students reading multiple sources, including science-related magazine and journal
chapter. articles and web-based resources; students developing summaries of information.

Multiple investigations driven by students’ questions with a range of possible
Pre-planned outcome for “cookbook” laboratories or hands-on activities. outcomes that collectively lead to a deep understanding of established core
scientific ideas.

Student writing of journals, reports, posters, and media presentations that explain

Worksheets.
and argue.
Oversimplification of activities for students who are perceived to be less Provision of supports so thatall students can engage in sophisticated science
able to do science and engineering and engineering practices

Source: National Research Council. (2015). Guide to Impleme

OLLp WWW.NAD, 0 dial0g
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Three Dimensions of the Next Generation Science Standards: Practices of Science and Engineering:

Asking Questions and Defining Problems

A practice of science s to ask and refine questions that lead to
descriptions and explanations of how the natural and designed world
works and which can be empirically tested.

Engineering questions clarify problems to determine criteria for
successful solutions and identify constraints to solve problems about
the d d world. Both sci and i also ask guestions

to clarify the ideas of others.

Blanning and Carrving Out Investigations

Scientists and engineers plan and carry out investigations in the field or
lab y, working c ly as well as individually. Their
investigations are systematic and require clarifying what counts as data
and identifying variables or parameters. Engineering investigations
identify the effectiveness, efficiency, and durability of designs under
different conditions.

Analyzing and Interpreting Data

Scientific investigations produce data that must be analyzed in order to
derive meaning. Because data patterns and trends are not always
obvious, scientists use a range of tools—including tabulation, graphical
interpretation, visualization, and statistical analysis—to identify the
significant features and patterns in the data. Scientists identify sources
of error in the investigations and calculate the degree of certainty in
the results. Modern technology makes the collection of large data sets
much easier, providing secondary sources for analysis.
Engineering investigations include analysis of data collected in the tests
of designs. This allows comparison of different solutions and
determines how well each meets specific design criteria—that is,
which design best solves the problem within given constraints. Like
scientists, engineers require a range of tools to identify patterns within
data and interpret the results. Advances in science make analysis of
proposed solutions more efficient and effective.

Developing and Using Models
A practice of both science and engineering is to use and construct models as
helpful tools for rep ing ideas and ions. These tools include

diagrams, drawings, physical replicas, mathematical representations,
analogies, and computer simulations. Modeling tools are used to develop
guestions, predictions and explanations; analyze and identify flaws in
systems; and communicate ideas. Models are used to build and revise
scientific explanations and proposed engineered systems. Measurements
and observations are used to revise models and designs.

Constructing Explanations and Designing Solutions

The products of science are explanations and the products of
engineering are solutions. The goal of science is the construction
of theories that provide explanatory accounts of the world. A theory
becomes accepted when it has multiple lines of empirical evidence
and greater explanatory power of phenomena than previous
theories. The goal of engineering design is to find a systematic
solution to problems that is based on scientific knowledge and
models of the material world. Each proposed solution results from a
process of balancing competing criteria of desired functions, technical
feasibility, cost, safety, aesthetics, and compliance with legal
requirements. The optimal choice depends on how well the proposed
solutions meet criteria and constraints.

Engaging in Argument from Evidence

Argumentation is the process by which explanations and solutions are
reached. In science and engineering, reasoning and argument based on
evidence are essential to identifying the best explanation for a natural
phenomenon or the best solution to a design problem. Scientists and
engineers use argumentation to listen to, compare, and evaluate competing
ideas and methods based on merits. Scientists and engineers engage in
argumentation when investigating a phenomenon, testing a design
solution, resclving questions about measurements, bullding data models,
and using evidence to identify strengths and weaknesses of claims.

Using Mathematics and Computational Thinking

In both science and engineering, mathematics and computation
are fundamental tools for representing physical variables and
their relationships. They are used for a range of tasks such as

constructing si statistically lyzing data; and
rzcngnlzlng, p g, and i itative r i
Math and approaches enable scientists

and engineers to predict the behavicr of systems and test the

validity of such pred methods are fr I

used to identify significant patterns and establish correlational
relationships.

Obtaining, Evaluating, and Communicating Information

Scientists and engineers must be able to communicate clearly and
persuasively the ideas and hods they . Critiguing and
communicating ideas individually and in groups is a critical
professional activity. Communicating information and ideas can be
done in multiple ways: using tables, diagrams, graphs, models, and
equations as well as orally, in writing, and through extended
discussions. Scientists and engineers employ multiple sources to
acquire information that is used to evaluate the merit and validity
of claims, methods, and designs.

NGSSe
NSTA

WWW, nsta.org] ngss

Three Dimensions of the Next Generation Science Standards: Disciplinary Core Ideas:
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Disciplinary Core Ideas Mati DCI (appendix E

Life Science

Earth and Space Science

Engineering, Technology, and
the Application of Science

PS1: Matter and Its Interactions

PS1.A: Structure and Properties of Matter
P51.B: Chemical Reactions
P51.C: Nuclear Processes

PS2: Motion and Stability: Forces and

Interactions
PS2.A: Forces and Motion
PS2.B: Types of Interactions
PS2.C: Stability and Instability in Physical
Systems

PS3.A: Definitions of Energy

PS3.B: Conservation of Energy and Energy
Transfer

PS3.C: Relationship Between Energy and
Forces

PS3.D: Energy in Chemical Processes and
Everyday Life

P34: Waves and Their Applications in
Technologies for Information Transfer
P54.A: Wave Properties

PS4.B: Electromagnetic Radiation

PS4.C: Information Technologies and
Instrumentation

LS1: From Molecules to Organisms:

LS1.A: Structure and Function
L51.B: Growth and Development of
Organisms
LS1.C: Organization for Matter and Energy
Flow in Organisms
LS1.D: Information Processing

LS2: Ecosystems: Interactions, Energy, and

LS2.A: Interdependent Relationships in
Ecosystems

L52.B: Cycles of Matter and Energy Transfer
in Ecosystemns

L52.C: Ecosystem Dynamics, Functioning,
and Resilience

L52.D: Social Interactions and Group
Behavior

LS3: Heredity: Inheritance and Variation of

Traits
LS3.A: Inheritance of Traits
LS3.B: Variation of Traits

LS4.A: Evidence of Common Ancestry and
Diversity

LS4.B: Natural Selection

L54.C: Adaptation

L54.D: Biodiversity and Humans

ESS1: Earth's Place in the Universe
ESS1.A: The Universe and Its Stars
ES51.B: Earth and the Solar System
ESS1.C: The History of Planet Earth

ES52: Earth's Systems

ESS2.A: Earth Materials and Systems

ESS2.B: Plate Tectonics and Large-Scale System
Interactions

ESS2.C: The Roles of Water in Earth’s Surface
Processes

ES52.D: Weather and Climate

ESS2.E: Biogeology

ESS3.A: Natural Resources

ES53.B: Natural Hazards

ESS3.C: Human Impacts on Earth Systems
ESS3.D: Global Climate Change

ETS1: Engineering Design

ETS1.A: Defining and Delimiting an Engineering
Problem

ETS1.B: Developing Possible Solutions

ET51.C: Optimizing the Design Solution

ETS2: Links Among Engineering. Technology.

Science, and Society
ETS2.A: Interdependence of Science,
Engineering, and Technology
ETS2.8B: Influence of Engineering, Technology,
and Science on Society and the
Natural World

Developed by M5TA based on content from the Framework for K-12 Science Education and supporting documents for the Moy 2012 Pubiic Draft of the NGS5
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Three Dimensions of the Next Generation Science Standards: Crosscutting Concep
n ndix

Scale, Proportion, and Quantity

In considering phenomena, it Is critical to recognize what is Tracking fluxes of energy and matter into, out of, and within
relevant at different measures of size, time, and energy and to  systems helps one understand the systems’ possibilities and
recognize how changes in scale, proportion, or quantity affect limitations.

a system’s structure or performance.

Patterns
Observed patterns of forms and events guide organization and
classification, and they prompt questions about relationships and
the factors that influence them.

Cause and Effect: Mechanism and Explanation Events have causes,
sometimes simple, sometimes multifaceted. A major activity of Structure and Function
science is investigating and explaining causal relationships and Systems and System Models

the mechanisms by which they are mediated. Such mechanisms The way in which an object or living thing Is shaped and its
can then be tested across given contexts and used to predict and | Defining the system under study—specifying its boundaries substructure determine many of its properties and functions.

explain events in new contexts. and making explicit a model of that system—provides tools
for understanding and testing ideas that are applicable
throughout science and engineering. Stability and Change
For natural and built systems alike, conditions of stability and
determinants of rates of change or evolution of a system are
critical elements of study.

Developed by NSTA based on content from the Framework for K-12 Science Education and supporting documents for the May 2012 Public Draft of the NGS5

Connections to the Nature of Science

These understandings about the nature of sci are closely iated with the science These understandings about the nature of science are closely associated with the crosscutting

and engineering practices, and are found in that section of the foundation box on a concepts, and are found in that section of the foundation box on a standards page. More information
standards page. More information about the Connections to Engineering, Technology and about the Connections to Engineering, Technology and Applications of Science can be found
Applications of Science can be found in - in Appendix H

Science Addresses Questions About the Natural and Material World

Approved by Instructional Council on May 10, 2023
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How does Ledyard Define Inquiry?

Inquiry is defined as a way of seeking information, knowledge, or truth through questioning. Inquiry is a way for a learner to
acquire new information and data and turn it into useful knowledge. Inquiry involves asking good questions and developing
robust investigations from them. Inquiry also involves considering possible solutions and consequences. A third component of
inquiry is separating evidence based claims from common opinion, and communicating claims with others, and acting upon
these claims when appropriate. Questions lead to gathering information through research, study, experimentation,
observation, or interviews. During this time, the original question may be revised, a line of research refined, or an entirely new
path may be pursued. As more information is gathered, it becomes possible to make connections and allows individuals to
construct their own understanding to form new knowledge. Sharing this knowledge with others develops the relevance of the
learning for both the student and a greater community. Sharing is followed by reflection and potentially more questions,
bringing the inquiry process full circle.

Inquiry 5 Science Teaching Model

Object, event or question used to engage students.
Engagement
Connections facilitated between what students know and can do.

Objects and phenomena are explored.
Exploration
Hands-on activities, with guidance.

Students explain their understanding of concepts and processes.

Explanation

New concepts and skills are introduced as conceptual clarity and cohesion are

sought.

Activities allow students to apply concepts in contexts, and build on or extend
understanding and skill

Students assess their knowledge, skills and abilities. Activities permit evaliation
of student development and lesson effectiveness.

Elaboration

Evaluation

Approved by Instructional Council on May 10, 2023
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Grade Level: 11-12 Timeline: approx 4 classes

Unit 1: Introduction to the Long Island Sound Estuary & Glacial History of Long Island Sound

o What physical and geographical factors help to define Long Island Sound as an estuary?
Essential Question(s):

e How did the late Wisconsin glaciation modify the landform, leading to the current day?

Science and Engineering Practices:

Developing and Using Models: Use a model to provide mechanistic accounts of phenomena (HS-ESS2-4).

Content & Vocabulary:
e Understand relationships between the geography of the Long Island Sound basin and

physical factors such as tides, temperatures and salinity.

o |dentify and apply knowledge to explain formation of terminal vs. recessional moraines.

o Describe how glaciation and change in sea level modified the landform to create the

current day Long Island Sound basin.

Suggested Activities: e Long Island Sound map activity.

e Glaciers and Ice Cores activity and scale model

e Students enrolled in fall semester class will spend approximately two periods setting
up fish tanks as environments (ie. rocky intertidal zone, marsh, beach, etc.) that they
will be responsible for during the class and for their Pine Island Ecology Project at the
end of the semester.

e Students read a_primary source article on the creation of Long Island sound,
complete reading quiz.

Suggested Assessments: Quiz on Long Island Sound as an estuary (includes selected map locations).

Approved by Instructional Council on May 10, 2023


https://docs.google.com/presentation/u/0/d/1a6v2zahNNuamxpRjATOBb9Rbs2L5G2OssxD-1N95Xgs/edit
https://drive.google.com/open?id=11O_kbGcBs12EulroA9Ginbz0EaAeqbcL
https://drive.google.com/open?id=1uyvz2OlDJaN8jdJwrg8VpnGpnm9Bf7zf
https://drive.google.com/file/d/1OXoiu5SO37aDdh8Jv-eg1J_RG9RgDk0x/view?usp=share_link
https://docs.google.com/forms/d/e/1FAIpQLSfIv3Rr-z9j2ygHRCpa5x8Q2aP-BWXeDJqVdpMrq5rR6s11Uw/viewform?usp=share_link
https://drive.google.com/file/d/1YI0hekwmtBVJuw-pgxZUe2E04HXU4gFZ/view?usp=share_link
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Grade Level: 11-12 Timeline: approx 4 classes

Unit 2: Shoreline Features and Processes

e How do physical processes act to shape the coast?

o How do biological processes further modify shorelines (in concert or against the physical
Essential Question(s): factors)?

o |dentify and describe the major shoreline types found in Long Island Sound.

Science and Engineering Practices:

Developing and Using Models: Develop a model based on evidence to illustrate the relationships between systems or between
components in a system (HS-ESS2-1)

Developing and Using Models: Use a model to provide mechanistic accounts of phenomena (HS-ESS2-4)

Content & Vocabulary:

e Understand how tides, winds and waves modified and continue to modify the coast left
by the late Wisconsin glaciation event.

e Explain the role of biological processes (ie. marsh formation, mangrove coasts, dune
grass) in further modification of the shoreline (in concert with or antagonistically to the
physical processes).

e Identify and justify the location of the major shoreline types (headlands, beaches,
marshes, mudflats) found in Long Island Sound.

Suggested Activities: e Shoreline resilience activity.

e Sediment sorting and settling rate activity.

e Students read primary source material on seal level rise and coastal forest
destruction, complete reading quiz.

Suggested Assessments:

Quiz on glacial history of Long Island Sound and Shoreline Features and Processes.

Approved by Instructional Council on May 10, 2023


https://docs.google.com/presentation/u/0/d/1LEKqzEK_RHiDfMqw8YpFm07ny8NkQqfN58MQsRR8A8U/edit
https://drive.google.com/open?id=1qxi9R2i6SFHald4T6IaAo4RgpQ3D126q
https://drive.google.com/file/d/1oa60QM5UG5ovAyQQMxa_ZT7SlMLE3Nle/view?usp=share_link
https://docs.google.com/forms/d/e/1FAIpQLSdJqiEzOfEof5pNiOCCLzLFDKIvjIzl9MdTQAX76hqZ7KNd3Q/viewform?usp=share_link
https://docs.google.com/forms/d/e/1FAIpQLScmUhoy8eG4dnumFollw3kBJdn_DZNFk-ArQP_lrkb4A4F4mw/viewform?usp=share_link
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Grade Level: 11-12 Timeline: approx 4-5 classes

Unit 3: The Benthos

Essential Question(s): What are the characteristics of organisms that live on and within the seafloor?

Science and Engineering Practices:

Using Mathematics and Computational Thinking: Use mathematical and/or computational representations of phenomena or
design solutions to support explanations (HS-LS2-1).

Content & Vocabulary: eBenthic community groupings:
a. epibenthic (epiflora, epifauna) vs. inflora, inflauna
b. size classes (macro-, meio-, micro-)
c. sessile vs. mobile
d. feeding types (filter, carnivore, herbivore, deposit)

*Roles of bottom type & temperature in benthic community diversity.

Suggested Activities: e Students read_primary source material on benthic habitat destruction, complete reading
quiz.

e |dentify specimens of benthic organisms provided in class, match the organism to their
respective feeding style, size, habitat and geographic range.

o Data Set Analysis: Identify hypothesis, variables in sci. simulation. Analyze symbiotic
relationship between urchins and corals, resolve a data set, draw a conclusion.

e Benthic Diversity Activity: Assess and justify the differences in species diversity of sandy
vs. rocky subtidal habitats. Use mathematics (diversity index) to provide evidence of
differences in diversity.

Suggested Assessments: ¢ Quiz on benthos unit.

¢ Test on LIS as an estuary, glaciers, coasts, benthos, production and life

Approved by Instructional Council on May 10, 2023


https://docs.google.com/forms/d/e/1FAIpQLScmUhoy8eG4dnumFollw3kBJdn_DZNFk-ArQP_lrkb4A4F4mw/viewform?usp=share_link
https://drive.google.com/open?id=1RPc3PX309XLeL5a4iyN0fiv_6oknc-xsNrV9sZirSpE
https://drive.google.com/open?id=1RPc3PX309XLeL5a4iyN0fiv_6oknc-xsNrV9sZirSpE
https://docs.google.com/forms/d/e/1FAIpQLSeoGNl_FBQv9w5AqCrDJyAljaVdK2Ajk3uD4llyoNfgZNGSaA/viewform?usp=share_link
https://drive.google.com/open?id=1ep7UpI1vhA-IADDhrzOfF2U2h_EC1mv_wwFPc1UGU_g
https://drive.google.com/open?id=1ep7UpI1vhA-IADDhrzOfF2U2h_EC1mv_wwFPc1UGU_g
https://docs.google.com/document/u/0/d/1JrEUhSGBd8MA-2_Gi01SO_WHS-vbLlTrXkfxSujCCJU/edit
https://docs.google.com/forms/d/e/1FAIpQLScYlrxngMAoMA_S0xAxNYu_964qHABcgDohw7kJ00eNQGz1MA/viewform?usp=share_link
https://docs.google.com/forms/d/e/1FAIpQLScOmpU3EvX89OPizHFWDnRskFLjmkbF7jhW3cz_k-SzG2X6Ug/viewform?usp=share_link
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Grade Level: 11-12 Timeline: approx 4 classes

Unit 4: Mollusks

o What are the physical characteristics of organisms in the phylum Mollusca and what

morphological differences exist within the three major classes?
Essential Question(s):

® How do these differences in morphology allow individuals to exploit different habitats?

Science and Engineering Practices:

Using Mathematics and Computational Thinking: Use mathematical and/or computational representations of phenomena or
design solutions to support explanations (HS-LS2-1).

Content & Vocabulary:
o What specific adaptations allow mollusks to inhabit various habitats (ie. rocky intertidal
or subtidal zones vs. subtidal sand or mud) ?

o What anatomical adaptations (ie. radula, gills, beak) allow for the variety of feeding
styles found in mollusks?

e What is the economic importance of mollusks?

Suggested Activities: e Students read primary source material on oyster reefs as a method to decrease
coastal erosion, complete reading quiz.

e |dentify specimens of mollusks provided in class, match the organism to their
respective feeding style, size, habitat and geographic range.

o Data Set Analysis: Identify hypothesis, variables in sci. simulation. Analyze suitability of
substrate type for mollusk colonization, resolve a data set, draw a conclusion.

o Moll I idification lat

Suggested Assessments: ® Quiz on mollusks unit.
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https://drive.google.com/file/d/1Tsbc-ghrVt5S_oYtVND7VObGVOa0q0Oq/view?usp=share_link
https://drive.google.com/open?id=1sH4YLjcnQw17OpdR5QtpZ_TApY3zVnK82laTG7BC48s
https://docs.google.com/forms/d/e/1FAIpQLSfZZvH8z59DFPImVWF-fGr9bVobOLF_176je811NmXzVPxh-Q/viewform?usp=share_link
https://drive.google.com/open?id=1PbuGVsCADSlMXO7JRDnm1FD1muuLUF6B70FtM7fhyss
https://drive.google.com/open?id=1PbuGVsCADSlMXO7JRDnm1FD1muuLUF6B70FtM7fhyss
https://drive.google.com/open?id=1js8R8Ca7v27KJtZqkzDrCizrwPedzbtK
https://docs.google.com/forms/d/e/1FAIpQLSdzROiUEhWUcSxQ523BV90dhgCHbyusG-fJPzLUFG4aLleDHg/viewform?usp=share_link
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Grade Level: 11-12 Timeline: approx 4 classes

Unit 5: Crustaceans

What types of crustaceans live in Long Island Sound and what are their ecological roles and
ELEDUETC TSRO B economic importance?

Science and Engineering Practices:

Using Mathematics and Computational Thinking: Use mathematical and/or computational representations of phenomena or
design solutions to support explanations (HS-LS2-1).

Engaging in Argument from Evidence: Evaluate the evidence behind currently accepted explanations or solutions to determine
the merit of arguments (HS-LS4-5).

Content & Vocabulary:
o What habitats are inhabited by crustaceans?

o What strategies do crustaceans employ to gain food and energy?

e What is the economic importance of crustaceans (with focus on the American lobster) ?

Suggested Activities: e Students read primary source material on negative effects from shrimp farming practices
in Asia, complete reading quiz.

e |dentify specimens of crustaceans provided in class, match the organism to their
respective feeding style, size, habitat and geographic range.

o Data Set Analysis: Identify hypothesis, variables in sci. simulation._Analyze effect of El
Nifio events on zooplankton populations,resolve a data set, draw a conclusion.

Suggested Assessments:

Quiz on crustaceans unit.
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https://drive.google.com/file/d/1ms94adFp6-ETjdS-6_9VsBKmG5TfMu9T/view?usp=share_link
https://drive.google.com/open?id=1urexgwnX_KLxdJoeG323ZY4jo_lSJRkw9hQp45V85_4
https://docs.google.com/forms/d/e/1FAIpQLSfFL9sh-Ir7DwHGGItsn0Gu3rMmoYxWYcYrKi0931nEnZxaQg/viewform?usp=share_link
https://drive.google.com/open?id=1w2HYGoWFuTglSxJb-2byLIpEXCvgleAvgrWeFy-QRGA
https://drive.google.com/open?id=1w2HYGoWFuTglSxJb-2byLIpEXCvgleAvgrWeFy-QRGA
https://docs.google.com/forms/d/e/1FAIpQLScWc_i4YoeCmhHO3PZPoBuGOjabeCq9lyaMmqGcI5qPhW870w/viewform?usp=share_link
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Grade Level: 11-12 Timeline: approx 4 classes

Unit 6: Fish

Essential Question(s): How do body styles, habitats, and reproductive strategies affect the success of marine and
anadromous fish?

Science and Engineering Practices:

Developing and Using Models: Develop and use a model based on evidence to illustrate the relationship between systems or
between components of a system (HS-LS1-2).

Content & Vocabulary:

e Compare marine fishes to anadromous and catadromous fishes.

What habitats in Long Island Sound are utilized by which species of fish?

e What are the economic values (sport, commercial) of various fish found in Long Island
Sound?

o How has river health and damming affected anadromous fish populations? What
solutions have been proposed/ implemented?

e How has overfishing and bycatch negatively affected fish species?

Suggested Activities: e Students read primary source material on the importance of Menhaden to food webs
and human sustainability, complete reading quiz.

o Data Set Analysis: Identify hypothesis, variables in sci. simulation. Analyze the effect of
overfishing on marine ecosystems, resolve a data set, draw a conclusion.

e “Tragedy of the Commons” activity with goldfish.

Suggested Assessments: Quiz on fish unit.
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https://drive.google.com/file/d/1KfCniX6qZxsT1SQp1rSHn6SllfDM7j0D/view?usp=share_link
https://docs.google.com/forms/d/e/1FAIpQLSf8tfYRVeim1O2FhCI2YsL66nf8V4bmfLgWfohdOGPp6haXaQ/viewform
https://drive.google.com/open?id=1To89LKgSbuKyWzQlg_rcTB6Qw_VcEBSZF6vWTMalbys
https://drive.google.com/open?id=1To89LKgSbuKyWzQlg_rcTB6Qw_VcEBSZF6vWTMalbys
https://drive.google.com/drive/folders/15OOU6rj7QKhJpYtHVsSBQI8jhlnpzQ7X
https://docs.google.com/forms/d/e/1FAIpQLSehAAtmIssVeg8RGfEyCBU8tdvLGw8x-IcdLZ7qwUn_fSJuxA/viewform?usp=share_link
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Grade Level:

Unit 7: Production and Life

Essential Question(s):

Timeline: approx 4 classes

e What role do seals play in a Long Island Sound food web?

o What types of seals might be found in Long Island Sound and why?

Science and Engineering Practices:

Using Mathematics and Computational Thinking: Use mathematical and/or computational representations of phenomena or
design solutions to support explanations (HS-LS2-1).

Content & Vocabulary:

Track energy flow through an ecosystem from producers to consumers.

Understand the difference between a food chain and a food web.

Use results of a light/ dark bottle experiment to measure primary productivity
Demonstrate an understanding of ecological efficiency using a trophic pyramid

What anatomical and behavioral adaptations to pinnipeds possess?

What ecological role do pinnipeds (specifically harbor seals) play in Long Island Sound?

Suggested Activities:

e Students read primary source material on bioaccumulation of a persistent manmade
toxic compound within seals, complete reading quiz.

® Project Oceanology field trip to assess seal population in selected locations within
Fishers Island Sound.

e Mammalian Dive Response Lab

Suggested Assessments:

¢ Data analysis project from data collected on seal field trip. This project can be given as an

on paper or online format.
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https://drive.google.com/file/d/1X-K_23XSI8oaMcD2Ercv7txexmXqfH6E/view?usp=share_link
https://drive.google.com/open?id=1PERKyt2EqQ5xNL-rH42jaxD2-mNE9AUSkrVacpUqyFA
https://drive.google.com/open?id=1_8pQKVxholVeY4ATP70BX1WgM-Ntl0tx
https://drive.google.com/open?id=1tU5aOr65DI-95DJ111ehOImta3zLD2iUSgVkZdqblU0
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Unit 8: Vegetation
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Timeline: approx 4 classes

EssentialQuestion(s):

What abiotic conditions are present in the rocky intertidal zone, marsh, eelgrass beds, beach and
upland environments? How do macroalgae and plants take advantage of each set of conditions?

Standards:

climate.

HS-ESS2-4: Use a model to describe how variations in the flow of energy into and out of Earth’s systems result in changes on

HS-ESS2-7: Construct an argument based on evidence about the simultaneous coevolution of Earth’s systems and life on Earth.

HS-LS1-5: Use a model to illustrate how photosynthesis transforms light energy into stored chemical energy.

Crosscutting Concepts:

Energy and Matter: Changes of energy and matter in a system can be described in terms of energy and matter flows into, out of,
and within that system (HS-LS1-5), (HS-LS1-6).

Science and Engineering Practices:

Using Mathematics and Computational Thinking: Use mathematical and/or computational representations of phenomena or
design solutions to support explanations (HS-LS2-1).

Content & Vocabulary:
e How does light intensity and wavelength affect the vertical zonation of macroalgae in
the intertidal community?
e How does salinity affect species composition and vertical zonation on a salt marsh?
e Describe the different seasonal roles of the eelgrass community on the ecosystem as
a whole.
e What adaptations does dune vegetation possess to deal with the shifting sands and
low nutrients of a beach?
e What stressor(s) do plants of the upland community have to occasionally face?
Suggested Activities: e Students read primary source material on cooperativity between eelgrass beds and
shellfish aquaculture, complete reading quiz.
e |dentify specimens of plants and algae provided in class, match the organism to their
size, habitat and geographic range.
e Data Set Analysis: Identify hypothesis, variables in sci. simulation._ Analyze effect of
eutrophication on mud snail populations in mudflat community, resolve data set, draw a
conclusion.
Suggested Assessments: e Quiz on vegetation unit.
e Test on Mollusks, Crustaceans, Fish and Vegetation units.

Grade Level:

Timeline: approx 4-6 classes

Unit 9: Pine Island Ecology Project
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https://drive.google.com/file/d/11YTqZf7PfpLEmavJt9uqhgM09fzeJGWN/view?usp=share_link
https://drive.google.com/open?id=1f8Q1KH7Kr77ZhLDGuHPp-KR8qiiqGgZwAvP4wOs0yuw
https://docs.google.com/forms/d/e/1FAIpQLSfYZfM7Fpu79cC3ApVmaz-AGN1qETilKZ6xrsdA91RvQ7Mt3Q/viewform?usp=share_link
https://drive.google.com/open?id=1s5A4lAyQNJJineTE06eJBh3tGcv_bmjUsECKttmmGOU
https://drive.google.com/open?id=1s5A4lAyQNJJineTE06eJBh3tGcv_bmjUsECKttmmGOU
https://docs.google.com/forms/d/e/1FAIpQLSc9LmIIGmWyO333fbZXwavrZLQgpQzScrDSN0Gzm4kG6qqksg/viewform?usp=share_link
https://docs.google.com/forms/d/e/1FAIpQLSdnHkLLQYunYxnLyVxWSDSQHtUxa9tq2kLHcxNpQEV-nZ1Prw/viewform?usp=share_link
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What conditions (abiotic and biotic) are present in a selected ecosystem (subtidal rocky,
subtidal sandy, eelgrass bed, salt marsh, beach, rocky intertidal zone) within the Long Island
Sound estuary?

Essential Question(s):

Science and Engineering Practices:

Using Mathematics and Computational Thinking: Use mathematical an/or computational representations of phenomena or
design solutions to support explanations (HS-LS2-1)

Using Mathematics and Computational Thinking: Use mathematical representations of phenomena or design solutions to
support and revise explanations (HS-LS2-2)

Content & Vocabulary:

e What physical conditions (ie. elevation or water quality exist in the selected
ecosystem?

e How do the physical conditions found in that ecosystem affect species
composition?

Suggested Activities:

Students keep an aquarium for the duration of the course of a selected ecosystem as defined
above. A full day field trip to Pine Island is utilized to record real time physical and biological
data.

Suggested Assessments:

Student teams generate a scientific poster (introduction, materials & methods, graphs,
results, discussion, sources cited) to demonstrate their understanding of the ecosystem as a
whole and the interactions present between the physical environment and the organisms

that inhabit that environment. Students are also provided with an example for this project.

Pacing Guide: Due to scheduling of field experiences with Project Oceanology, availability of live plant specimens, unit order
differs if course is taught in fall semester vs. spring semester.
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https://drive.google.com/file/d/1PSVFD2m0mCeHPhizEKTM0hHliCJp-YS4/view?usp=share_link
https://drive.google.com/open?id=1wij0fItrK9NdlyqxYzpVWln4UjubJFNq
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Semester 1 (fall)

Semester 2 (spring)

Quarter 1:

Unit 1 (Intro. To LIS, Glaciers), Unit 2 (Shorelines & Coastal
Processes), Unit 9 (Pine Island Ecology), Unit 8 (Vegetation)
[Test]

Quarter 3:
Unit 1 (Intro. To LIS, Glaciers), Unit 2 (Shorelines & Coastal
Processes), Unit 3 (Benthos), Unit 7 (Production & Life) [Test]

Quarter 2: Unit 3 (Benthos), Unit 4 (Mollusks), Unit 7
(Production & Life), Unit 5 (Crustaceans), Unit 6 (Fish) [Test]

Quarter 4:
Unit 4 (Mollusks), Unit 5 (Crustaceans), Unit 6 (Fish), Unit 8
(Vegetation), Unit 9 (Pine Island Ecology) [Test]
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