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Active learning = encourages student
responsibility for their own learning

You are the guide on the side — not the sage of the stage

Students learn fundamental concepts about the ocean that will:
a. build a foundation for future studies
b. provide them with useful information outside of their college experience



On the Cutting Edge - Strong Undergraduate Geoscience Teaching
managed by NAGT for the benefit of undergraduate geoscience education

Program-Wide Abilities Your Career Enhancing Teaching Courses Topics

s Oceanography
- y— Topical Resources

Cutting Edge > Courses > Oceanography

Teaching Oceanography

Develop Program-Wide Abilities Oceans cover about 70% of the globe and have a major influence on all of Earth's systems.
Oceanography offers a fascinating context to connect science with human dimensions through the
study of current events and issues such as hazards, pollution, energy resources, and more. Dive into
the resources below for exciting ways to incorporate oceanography and its multi-disciplinary facets
Atmospheric Science into your classroom and laboratory.

-click to see 2 more

Courses

-.click to see 12 more..

Jump down to: Course Design & Pedagogy | Resource Collections | Special Topics | Workshops & Events
| Get Involved

Oceanography

Course Descriptions
e A Designing an Effective Oceanography Course

Datasets and Tools

1. Set goals
Visualizations Explore example student learning outcomes from your colleagues. Learn more about setting effective
Additional Resources course goals in the Course Design Tutorial. You can also explore course goals from others' oceanography

courses using the syllabi available in the course collection.

2013 Workshop

2005 Workshop 2. Consider assessment options

Contribute Materials Aligning your assessment strategies with the goals of your course is an essential part of the design process.
You can learn more about assessment in the section about Assessing Student Learning in the Course Design
Tutorial and through our module on Observing and Assessing Student Learning.

Discussion Board

About this Project 3. Select pedagogies and teaching activities

The resource collections below are organized to provide a rich set of materials to draw from in
constructing the specific set of learning experiences you want for your students. You may also want to
explore specific pedagogies to incorporate into your classroom such as those listed below. Learn more
about teaching methods from the On the Cutting Edge teaching methods module.

Workshops

Strong Geoscience Departments
—

® Teaching Geoscience in the Field provides students important data-gathering, observation,

Science Education Resource Center (SERC) Resources



SERC Site Guides ™

Helping Educators Find What They Need Within SERC Sites

Site Guides Home

Activities
Projects and Collaborations

Visuals: Images, Diagrams,
Video

Course Descriptions
Email Lists and Discussions
Workshops

People

Strengthening your
Teaching

Research on Teaching and
Learning

Designing Courses
Assessment
Teaching Large Classes

Quantitative Skills,
Thinking, and Reasoning

Teaching in the Field

Teaching with Current
Research and Data

Introductory Level Courses

Upper Division Geoscience
Courses

y Activities

Oceanography Activities

search
Help

Results 1 - 10 of 244 matches

Air-sea Interactions: Activities in Oceanography

Steve LaDochy, California State University-Los Angeles

This online set of activities help students learn properties of ocean waves, wind-wave relationships and
properties of tsunamis.

Resource Type: Activities: Audio/Visual:Animations /Video, Assessments, Activities:Lab Activity, Audio/Visual:images/Illustrations,
Activities:Classroom Activity

Subject: Geoscience:Oceanography:Physical , Marine Hazards, Environmental Science:Matural Hazards:Coastal Hazards:Tsunami,
Geoscience:Atmospheric Science:Climatology

Geological Oceanography One-Page Papers

Laura Wetzel, Eckerd College
Each student in the Geological Oceanography class writes a series of one-page papers for topics throughout the

semester, presents one topic as a 3 to 5 minute oral presentation, and revises all papers as a ...
Resource Type: Activities: ACTivities Writing Assignment

Writing A Book Synopsis for Oceanography

Mary Anne Holmes, University of Nebraska-Lincoln

Projects and Collaborations
Find projects on which SERC is a
leader or collaborator

Search all of SERC

Refine the Results?
Resource Type: Activities

109 matches General/Other
Problem Set 14 matches
Classroom Activity 127 matches
Lab Activity 78 matches

Project 28 matches

Field Activity 6 matches

Writing Assignment 23 matches
Discussion 1_match

Video Assignment 1_match

Biology 22 matches

Chemistry 9 matches

Education 6 matches

Engineering 1 match

English 1_match

Environmental Science 85 matches
Ceography 7 matches

Ceoscience 204 matches
Mathematics 4 matches

Physics 5 matches

Students read popular science books and write a synopsis of the book, linking the topic(s) covered in the book with those covered in class. This activity

I1s designed for a large geoscience lecture course to aid ...
Resource Type: Activities: Activities, Writing Assignment
Subject: Geoscience:Oceanography

http://serc.carleton.edu/serc/site_guides/oceanography_activities.html



; Sign up for our
@ JOOS | 1ntegrated Ocean Observing System Newsletter E
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Welcome to NANOOS, the Northwest Association of Networked Ocean Observing Systems. NANOOS
is part of I00S and provides information and products related to weather and ocean data.

NANOOS Visualization System

. NVS provides easy access to observations, @

forecasts, data, and visualizations.

NVS Version 5

Contact # - —~ e \ The NANOOS Visualization System (NVS) version 5 is now live with several exciting new features. One of
. X X the key additions to this update include a new "Current Conditions" feature within many NVS apps. This
Disclaimer . 7o) I 5 ; new feature provides a regional view of data from all assets reporting real-time water and air
Site Map S ) i ! 3 temperatures, barometric pressures, waves, and wind measurements. NVS 5 also includes new profile
: . f g : . ¢ and heatmap plots for select profiler platforms, including ORCA buoys. Additionally, the NVS Salish
! Cruises app now provides downloadable cruise data from 1998 to 2016 in the Salish Sea.

Products

NVS ; : 7 ¢ \
" S y = ; g : View Current Conditions in NVS View Profiler Data in NVS

Access Salish Cruise Data

Education
Resources

Merchandise

Log In

New Account Go

ki - : REALTIME
= HABs

NVS Version 5 2015 Puget Sound New HAB Forecast New GOA-ON New Real-Time HABs 2nd Pacific Anomalies Tracking the "Blob" on
Marine Waters System to be Developed Interactive Data Portal Website Workshop Report NVS — Is it Back?

Using real data — the NANOOS visualization system
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NANOOS Education Blog
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’} ; ™M ,_j‘ @ G+ +1 Recommend this on Google

Labets: Bellingham Bay, buoy, field work, NWIC
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About New NVS Video Demo

News :
NVS Overview

Join T
Contact

Disclaimer

= ~ https://youtu.be/MEVz0jOsgm
Products @ WD |

Education
NANOOS Education, Engagement and Outreach has developed a new video demo to walk users
Resources through what NVS has to offer... check it out!

Merchandise

Posted by Rachel Wold at 11:28 AM No comments:

M Eil® G+ +1 Recommend this on Google
LOg In Labets: how-to, NVS

New Account

ORCA Tracks the "Blob”

If you have any comments or questions, please contact Amy Sprenger

How to use the NANOOS visualization system



Many options for exploration
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O Data Updated: 24 Oct 2016 12:50 PDTProvider: NDBC

ATMOSPHERIC
@ Air Temperature (13 f1) 56.5 °F
@ Barometric Pressure (0f1) 295 inHg

@ wind Direction (16 fr) 170 deg (from)
@ wind Gust (16 ) 35 knots

@ Wind Speed (16 f;) 29.2 knots

HYDROGRAPHIC

@ Average Wave Period (0 1) 7.2 sec
@ Dominant Wave Period (0 1) 11 sec
O Water Temperature (-2 ft) 556 °F
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Fixed Platform — Columbia River Bar Buoy



Settings NVS
DATA EXPLORER
LETe] Asset List Help

Settings X

Lat / Lon Format

Plot Y-Axis
Global
Overlay Value Locations

Change the units to metric
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Plot the data and download to Excel



Water Temperature °C

NDBC Columbia R Bar - Water Temperature - 60 Days
24 October 2016 2:44 PDT

7 0] IO USSR NS SUSURUNON VSNSRI RUUURTRURS SURONTRON SRR SURUUOON B

-0.6'm




Maritime
Operations

APL-UW €ha?ba-

B

CDIP Umpqua

B

3]

B

NDBC Tillamook

B

OO0l CEO01ISSM
00l CE025HSM

CDIP Cape Mendocino

Tsunami
Evacuation Zones

Climatology

(NAVAS

High Frequency Cruises

Radar

ADDITIONS & UPDATES

Shellfish Growers

Gliders

Beach and
shoreline Changes

Help

View
Undated on 27 Ocr 2016
Updated on 27 Oct 2016 D




NVS
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Whiskey Creek Shellfish Hatchery Data — useful for ocean acidification investigations



NVS
SHELLFISH GROWERS
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Correlation with water temperature — upwelling and down welling concepts
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CLIMATOLOGY

Overview Help
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CLIMATOLOGY
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READING ATIDE TABLE

Plot the high and low tides for:
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Turn to your neighbor and discuss:

1.

2.

Which dates have a spring tide and which dates a neap?

What patterns do you see in the heights of the tide each day? Do you have
any ideas for why those patterns exist?

What patterns do you see in the timing of the high and low tides from one
day to the next. Why might these patterns exist?

On April 9 when you would you plan to go clamming?

On April 10 when would you plan to go crabbing in a boat on the bay?



n‘The Irenches

OF THE NATIONAL ASSOCIATION OF GEOSCIENCE TEACHERS

hes > January 2016

| In the Trenches - January 2016

Volume 6, Number 1

® Getting Your Feet Wet: Simulation Science and the Marine Sciences Curriculum - Richard
(Rick) Schmidt, Upper Dublin High School

AMIMGrancios

e Active Learning: Engaging Students in Marine Sediment Classification — Margaret E.

Crowder, Western Kentucky University

® Planning Underway for Earth Educators Rendezvous 2016 in Madison

® Marine Sediments' Dirty Little Secret: Using Sediments to Study Human-altered
Ecosystems - Debra Woodall, Daytona State College

o NAGT Awards and Scholarships Recognize Qutstanding K-12 Earth Science Teachers,

Fund Field Study for Undergraduates

e FAVORITE DEMONSTRATIONS: A Very Simple Experiment for Understanding Global Ocean
Circulation - Mirjam Sophia Glessmer, Center for Teaching and Learning, Hamburg
University of Technology

s, - ~

Teaching Oceanography: Part One

Online Supplements

P On the C =
e Web Features n the Cover

| ® News and Advertisements

This site provides web links that supplement the print articles as well as news and web resources. Members can follow the "Read more” links below to access full versions of the articles
online. To receive the full edition of In the Trenches, join NACT




vzIn The Irenches

AZINE OF THE NATIONAL ASSOCIATION OF GEOSCIENCE TEACHERS

e Trenches > April 2016

Il [n the Trenches - April 2016

Volume 6, Number 2

® Diving Deep: Engaging Students with Authentic Ocean Data — Meghan E. Marrero, Mercy
College, and Karen Woodruff, US Satellite Laboratory

e A Tactile Lab: Contours, Ocean Bathymetry, and Scaling - Jessica Kleiss, Lewis & Clark

N BIPRTECHTS

es
College

® Improving Student Ocean Science Literacy Through Collaboration with a Librarian - Laura

- A. Guertin and Nina Clements, Penn State Brandywine

o More Resources for Teaching Ocean Science

e The Algae-in-a-Bottle Experiment - W. Sean Chamberlin, Fullerton College

h e Nominations Due for NAGT's Annual Awards to Outstanding Earth Science Teachers in
Grades K-12

® The Coolest Mixing Process in the Ocean — Mirjam Sophia Glessmer, Center for Teaching
and Learning, Hamburg University of Technology

y e Farth Educators Rendezvous 2016, July 18-22, University of Wisconsin, Madison —
Register Today! » On the Cover:
nents

e A Departmental Approach to Addressing the Problem of Sexual Harassment and Assault in Field Experiences - Walter A. Robinson,

North Carolina State University

Online Supplements

e Web Features
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HOME ABOUT ~ VIEW ISSUES ~ SUBSCRIBE ORDER ISSUES AUTHOR GUIDELINES

PERMISSIONS ADVERTISING

ABOUT US

Oceanograp/iy contains peer-reviewed
articles that chronicle all aspects of ocean
science and its applications.

RECENT ISSUES

Frontiersi

Open Access -
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About v

Hands-On Oceanography

A recurring column in Oceanography magazine, Hands-On Oceanography
provides peer-reviewed activities appropriate for undergraduate and/or
graduate classes in oceanography. Hands-on is broadly interpreted as those
activities that actively engage students (i.e., activities where students have to
make decisions, record results, and interpret results). Hands-on activities
include, but are not limited to, computer-based models and laboratory
demonstrations. Below is a list with links to all of the published activities.

In addition to the recurring column, the
supplemental issue of Oceanography. Teaching
Physical Concepts in Oceanography, offers a
collection of hands-on/minds-on activities for
teaching physical concepts that are fundamental
in oceanography.

PUBLISHED ACTIVITIES

Resources v Awards v Conferences  Join Renew Login (O

SUBMIT AN ACTIVITY

We encourage submissions of hands-on activities to Ellen Kappel.
Oceanography Editor (ekappel@geo-prose.com). Submitted activities will be
peer-reviewed. Accepted hands-on activities will be published in Oceanography
and posted online as downloadable pdf files. Text plus graphics must fit on
four to six magazine pages (roughly 2,000-3,500 words and 2-4 figures).
Suggested subheadings include:

* Purpose of Activity

* Audience

» Background

= Research Question

* Materials

* Activity

» Possible Modifications to Activity

Please make sure to include an estimate of the the amount of time needed to

complete the lab.

Building Intuition for In-Water Optics and Ocean Color Remote Sensing: Spectrophotometer Activity with littleBits™
Schollaert Uz, S. 2016. Oceanography 29(1):98-103, http://dx.doi.org/10.5670/oceanog.2016.01.

Mimicking the Rayleigh Isotope Effect in the Ocean

E.M. Griffith, J.D. Ortiz, and A.]. Jefferson. 2015. Oceanography 28(4):96-101, http://dx.doi.org/10.5670/0ceanog.2015.89.

Turbidity Currents: Comparing Theory and Observation in the Lab

A collection of active learning oceanography including
Teaching Physical Concepts in Oceanography



Colored water experiments

Concepts:

* Density

e Salinity

* (Ocean currents

e Estuarine circulation
* Convection currents
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€)Y About MATE

MATE’s mission is to use
marine technology to create
interest in and improve
science, technology,
engineering, and math
(STEM) education and to
provide the marine technical
workforce with well-educated
professionals. A hallmark of
all MATE'’s programs,
products, and services is that
they are aligned with ocean
workforce research and
trends. Read More

@' Marine News

MATE ROV competition
students participate in
the White House Science
Fair. Visit the

© MATE News ON SALE NOW!

THE 2017 COMPETITION BRIEFING AND PREVIEW
MISSION ARE POSTED!

Click here for the 2016 international competition results

MATE Competition has been highlighted i entary film as well as

a Hol m &

Watch ROV Competition Videos

"The Ultimate Text on
Underwater Robotics”

FOLLOW OUR INTERNS WHO ARE OUT AT SEA NOW!

ROV LIFE OFFSHORE
VIDEO




ROV COMPETITION INTERNSHIPS WORKSHOPS CURRICULUM PARTNERS JOBS WORKFORCE STORE

PUFFERFISH 2.0 ROV KIT

With Many Exciting New Upgrades!

p'lfferl:'\s“

Purchase Items:

The SeaMATE PufferFish makes ROV building fun, educational, and straight-forward. The PufferFish ROV Kit
consists of a control system, wires to receive and deliver power, and thrusters (motors, propeller adapters, and
propellers). The frame is not included but frame materials can easily be purchased from a hardware store.

¢+ VIEW THE PUFFERFISH INSTRUCTIONS HERE
¢ View Photo of the PufferFish ROV Kit Unassembled
¢ PufferFish Frequenlty Asked Questions

¢ The PufferFish Curriculum Page
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An ocean of free teacher-approved marine education resources
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MIRJAM S. GLESSMER

Wavelets on bow wave

Posted on October 25, 2016 by mglessmer
The other day (well, the other day when | was still at sea and wrote that blog
post. Been quite a while since...), when sailing in calm waters, | noticed the

wavelets of a bow wave.

And | cannot not see them these days! No matter how much the other waves

try to disguise any trace the boat might be trying to leave to prove its
existence, the bow wave wavelets put up a fight to be noticed.
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