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Estuaries 101
Middle School Curriculum

Estuary education enhances math and science skills.
Estuary education supports interdisciplinary learning.

Estuaries offer a wonderfully rich context for science education.
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CURRICULUM OVERVIEW

Estuaries 101
Middle School Curriculum

Foreword

Recognizing the incredible power of estuaries to provide a rich environment for
learning, exploration, and discovery, NOAA’s National Estuarine Research
Reserve Education Coordinators developed the Estuaries 101 Middle School
Curriculum. We invite you to review it and use it in your classrooms. This
Curriculum is designed to facilitate teacher and student understanding of the key
principles and fundamental concepts of estuarine ecology and foster
understanding of the role estuaries play in the lives of humans and other
organisms.

The Estuaries 101 Middle School Curriculum is a new multimedia curriculum
focused on the theme "Estuaries & You.” It includes a series of online activities
for middle school students that highlight our nation's "living laboratories", all 28
estuaries that make up NOAA's National Estuarine Research Reserve System.
This new series of activities is built around real-world events, uses scaffolding,
visualization and analysis tools, promotes use of multimedia elements, and
encourages reflection opportunities. This Estuaries 101 Middle School
Curriculum is a natural complement to the Estuaries 101 High School
Curriculum, the NOAA Chesapeake Bay Exploration Curriculum and to the
NOAA Data in the Classroom Water Quality Module.

Estuaries offer a wonderfully rich context for science education and inter-
disciplinary learning to take place. With this new Estuaries 101 Middle School
Curriculum:

Students will:

» Use various multimedia resources to explore and understand the role estuaries
play in the lives of humans and other organisms.

* Learn about real scientific research stories from among the 28 Reserves.

* Query observational platforms throughout the 28 Research Reserves from their
classroom or home.

Teachers will:

* Use research questions to guide student problem-solving within the context of
curriculum lessons

* Participate in on-line web-seminars and Teachers on the Estuary trainings held
at the various Research Reserves

It is our expectation that by using the Estuaries 101 Curriculum, students will
gain an appreciation for the importance of estuaries in their lives and learn how
their behavior impacts coastal ecosystems. We believe it is of utmost importance
to prepare tomorrow's leaders to make sound decisions about the environment
and the nation's oceans and coasts. Students must understand the crucial
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Estuaries 101 Curriculum

connection between estuaries, coastal, and upland areas, and the effects of a
growing population.

Purpose & Goal

With the many threats that our nation’s oceans face, it is time for a new era of
ocean literacy and enhanced efforts to prepare today’s children to be tomorrow’s
ocean stewards. Estuaries are an ideal topic to excite students about studying the
ocean because of the strong personal connections people have with estuaries —
from treasured recreation experiences, scenic views during transits, to making a
living on the water. Advancing estuary, ocean and climate literacy is a priority of
NOAA’s National Estuarine Research Reserve System (NERRS). It is our
expectation that, through the Estuaries 101 Curriculum, students and teachers
will gain an understanding of the great importance of estuaries and the intricate
connections it has with the ocean and climate systems.

The goal of Estuaries 101 is for students and teachers throughout the nation to
become more ocean literate by increasing their knowledge of coastal and
estuarine science and how estuaries affect their daily lives. To achieve this
increased literacy, teachers will use the Estuary Education website at
estuaries.noaa.gov and multimedia curriculum activities to introduce students to
an online interface for accessing real-time and archived estuarine monitoring data
(from NERRS’ System Wide Monitoring Program). Use of the Estuaries 101
Curriculum will be supported through professional development trainings hosted
at 28 Reserves and at professional meetings across the nation.

Using the Estuaries 101 curriculum, teachers will be able to teach their students
about Earth System Science using estuaries as context. Through this curriculum
— which includes videos, interactive web pages, maps and data graphing tools
— teachers and students will learn that estuaries provide shelter, spawning
grounds, and food for many species; that they act as buffers to improve water
quality, reduce the effects of floodwaters, and prevent erosion; and that coastal
areas provide value to humans in the form of recreation, scientific knowledge,
aesthetics, commercial and recreational fishing, and transportation.

Why teach about estuaries?

Estuaries offer a wonderfully rich context for science education
and inter-disciplinary learning.

Estuaries are dynamic environments with a daily flux of ocean flows mingling
with river water, creating a remarkably diverse range of life and ecosystems. As a
result, they offer learners a convergence of such fields as Earth systems science,
biology, chemistry, geography, geology and marine science. For example,
students develop math skills through detailed measurements, modeling
phenomena such as growth and cyclical variation, and analyzing data to make
comparisons across multiple estuaries. They develop language skills as they read
and write about estuary-related topics and communicate their explorations and
findings with other students and scientists. Since estuaries have also played a
significant role in human settlement, exploration and development, students gain
new eyes on human history, geography and culture.

Estuaries 101 Middle School Curriculum Overview 2
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Estuaries as a Vehicle for Studying Big Ideas in Earth, Life and
Physical Science.

Estuaries-related education can help students understand and apply “big ideas” in
science. For example, students learn about diverse habitats and how life adapts to
them, daily and annual cycles of change, the physical properties of water, and so
on. Estuaries provide engaging and accessible examples of these processes at
work. Estuaries also integrate key concepts in biology (e.g. habitat adaptations),
chemistry (e.g. salinity analysis) and physics (e.g. wave motions). Estuaries can
provide a powerful context for learning these big ideas. While estuaries are
hardly the only context for learning such big ideas, they are a rich and fertile one,
supporting a study of many key ideas in Earth, life and physical science.

Estuaries as a Context to Develop Scientific Thinking Skills.

The Estuaries 101 modules help students develop science thinking skills, in
addition to content knowledge. Students learn to design and conduct experiments,
conduct field observations, analyze data, use spreadsheets, visualizations and
other technological tools, work effectively in teams, prepare research reports, and
communicate findings to others. These skills are an essential element of effective
science education, and well represented in the Estuaries 101 Curriculum.

Curriculum Components

About the Activities & Multimedia Components

The Estuaries 101 Middle School Curriculum is a multimedia curriculum focused
on the theme “Estuaries & You.” It includes 15 online activities for middle school
students that highlight our nation's “living laboratories,” all 28 estuaries that
make up NOAA's National Estuarine Research Reserve System. All of the
instructional tools that make-up the curriculum are conveniently located in the
Middle School Curriculum section of the Estuary Education website
estuaries.noaa.gov.

» Estuaries.noaa.gov provides access to each learning experience and tools
featuring such components as: 15 Estuary Activities, 6 Climate Extensions,
Standards and Assessments, Print Activities, Videos, Interactive Web pages
and Simulations, Estuary Literacy, Interactive Maps and Graphing Tools.

* The activities are organized under 6 major estuary principles or goals and
include two to three exercises and self-assessment activities. The activities
follow the same basic structure:

» Teacher Guide, including an overview, learning objectives, background
information, materials and preparations, procedures, teacher master sheet
detailing the exercises, time required for completion, vocabulary, and
extensions

» Student Master Sheet

» Formal Assessment Sheet

* Each Activity concludes with assessment questions, designed for use after
completion of the activity. These assessments provide a means for both
grading, as appropriate, and checking in with student advances in
understanding.

Estuaries 101 Curriculum

You'll find multimedia and other
resources for each activity in
the Middle School Curriculum
section of the Estuary
Education website:

http://estuaries.noaa.gov.
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* A number of activities include “Climate Extensions.” Because one of the
most pressing issue facing estuaries today is climate change, woven
throughout this curriculum are activity extensions that help students
understand why and how climate change is impacting estuaries. The overall
objective of the climate extensions is for your students to be able to identify
two ways the climate is changing, three ways climate change is impacting
estuaries and discuss ways in which students can be part of the solution. A
climate extension is added to one activity from each main estuary principle for
a total of six climate extensions. A climate change interactive can be found on
the website to support the teaching of the concepts captured under the climate
extensions.

* Interactive Maps are used to compare environmental conditions in different
estuaries around the National Estuarine Research Reserve System (NERRS).
The maps can be found on the web pages that feature Activities that utilize
them as a tool to collect data.

* A number of activities promote data explorations. This System-wide
Monitoring Program (SWMP) data graphing application can be found on
the web pages that feature Activities that utilize this graphing application. Use
of this tool is supported by two video tutorials.

* All activities are supported by a series of multimedia components. There are
videos, images or visualizations that can be viewed on estuaries.noaa.gov and
can be found under each tab where the activities are located.

Alignment with Education Standards

The Estuaries 101 Middle School Curriculum Activities are aligned with the
National Education Science and Mathematics Standards for grades 5-8. All
standards can be viewed either from the Middle School Curriculum homepage or
from specific Activity web pages.

The curriculum is divided into 6 Units based on the six Estuary Literacy
Principles. Each Estuary Literacy Principle highlights a Science Education
Standard: Principle 1 is based on Earth and Space Science; Principle 2 is based
on Physical Science and Earth and Space Science; Principle 3 is based on Life
Science; Principle 4 is based on Inquiry and Science and Technology; Principle 5
is based on Science and Natural Resources; and Principle 6 is based on Personal
and Social Perspectives. The math content is an integral part of the curriculum as
well and is correlated to the National Principles and Standards for School
Mathematics to help students use their math skills in the context of a science
program.

Alignment with the Estuaries Principles & Concepts

The NERRS educators defined a set of “core” principles and concepts about
estuaries that students need to master in order to become estuary literate, as
embodied in the Estuaries Literacy Principles and Concepts for Estuaries 101.
There are six specific fundamental principles — the “big ideas” — about estuaries
and their connections to the world around us. These principles were used to
guide the design of the Estuaries 101 Middle School Curriculum.

Estuaries 101 Curriculum

For resources and links related
to the Climate Extensions, look
for the Climate tab on selected
activity web pages in the Middle
School Curriculum section of
the Estuary Education website:

http://estuaries.noaa.gov.

Climate

Estuaries 101 Middle School Curriculum Overview 4



http://estuaries.noaa.gov/Teachers/Default.aspx?ID=180
http://estuaries.noaa.gov/

Estuaries 101 Curriculum

Technical Requirements

The Estuary Education website is optimized for a 1028 x 768 pixel screen
resolution and for the following browser versions: Internet Explorer (6.0 or
higher), Firefox (1.5 or higher), or Safari (2 or higher). Earlier browser versions
may not display optimally onscreen and may not run some enhanced features of
the site. Cookies and JavaScript must both be enabled in your browser.

Plug-Ins

Plug-ins are software programs that extend the capabilities of your Web browser,
giving you the ability to perform special functions using your browser; for
example, view videos and play audio.

* Adobe Reader — PDF document viewing program

* Adobe Flash Player — Browser plug-in for videos, animation, interactivity
and sound

Estuaries 101 Middle School Curriculum Overview 5
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