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Challenge 1: Is it 
floating or what? 

 

 

It’s a beautiful Friday afternoon.  The telephone in the office hasn’t rung all day. The 

sunshine and warm breeze has been teasing you all week long.  On the radio the 

reports of the Reds and Mangrove snappers have had you salivating for grilled filets for 

dinner. You just talked your partner into closing up shop a couple of hours early to grab 

some chum and sardines to get on with the fishing mission. You and your partner are 

knee deep in the water with baited hooks and the smelly chum floating around waiting 

for the fish to come calling and your cell phone bleeps.  Well, that’s the fish that got 

away today.  

 After calling 9-1-1, the head life guard at Little Shell Park texted you. “R U there?”  (Are 

you there?) 

You answer, “sup.”  (What’s up?) 

Life guard texts, “RUNTS, SOBT.”  (Are you nuts?  I’m stressed out big 

time!) 

So you try to calm the life guard down just a little by texting back, “sok, 

SYS.”  (It’s ok.  See you soon.)  
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The life guard has reported sighting a spiky, round, metal looking ball floating about 0.6 

km away from the shoreline.  Since you and your partner are involved with the 

Department of Homeland Security: Small Vessel Security Division for Padre Island 

shoreline area, you immediately head for the 

sighting of the spiky, floating ball. When you 

arrive your partner points out something reddish 

brown and spiky bobbing up and down in the 

seawater.  Sometimes you see it. Sometimes 

you don’t. You radio for the United States Coast 

Guard, U.S. Border Patrol and the National Park 

Rangers to be on the lookout for the grotesque 

spiky ball.  As the officials gather to get more 

details, you recall that this barrier island has a past of being a military bomb training 

facility back during World War II through the 1960’s.  Could the past be coming back to 

haunt the present? 

Please watch the video clip from the TV series, “Gilligan’s Island.”  In this clip, Gilligan 
catches a mine and shows it to fellow survivors. 

 

For the complete episode, see “Mine Hero” shot on December 23, 1965, Season 2, 

Episode 14 of “Gilligan’s Island” from Warner Brothers.  

 

 

 

 

 

To view, open Clip_2a.gif, 

Clip_3a.gif, Clip_4a.gif in 

QuickTime Player. 
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The Rangers, Coast Guard, and Border Patrol arrive and after some discussion they all 

agree that the creepy ball is a floating mine.  Later that day the Department of 

Homeland Security:  Small Vessel Security Division requests that you design a brochure 

for the local and tourist population of Padre Island to warn them of possible dangers of 

floating mines. The brochure must do the following:   

1) Tell the history and dangers of old mines.  

2) Explain the physic of how the mines float.  

3) Instruct the public on what actions to take when mines are spotted in the Gulf of 

Mexico, and how to alert the correct authorities for removal and disposal. 

 

 

 

 

Source: http://1photos.com/old-fashioned-objects-on-the-vintage-map-12/ 

http://1photos.com/old-fashioned-objects-on-the-vintage-map-12/
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Challenge 1: Generate Ideas 

Your teacher will divide you teams of two to four students to answer questions that will 

provide the knowledge you will need to address the challenge. Use the resources 

provided under “Multiple Perspectives” to help you answer the questions.  When you 

have finished, your team will share your answers and ideas with your classmates.  

Essential Questions 

1. What are the factors that affect the ability of objects to float?       

2. Explain the relationship between buoyancy and density. 

3. A mine can be made of several different kinds of materials.  In this scenario, the 

mine is made of an iron compound which is very dense.  How does it float? 

4. Why are mines used in the marine environment and how are they deployed? 

5. How long are mines active? 

6. What is the likelihood of more mines floating in shore? 

7. What are the safety measures that should be taken if a mine is spotted? 

8. Padre Island is a barrier island.  How do barrier islands form? 

9. What is the importance of a barrier island? 

10.  What and where is the Gulf of Mexico? 

 

 

 

 

 

 

 

 

Source: http://anniekatec.blogspot.com/2010/04/oil-slick-threatens-coastal-marine-life.html 

 

http://anniekatec.blogspot.com/2010/04/oil-slick-threatens-coastal-marine-life.html
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Challenge 1: Multiple Perspectives 

Explore the following resources to find information that help you answer the “Generate 
Ideas” questions and increase your knowledge about the topic. 

Articles 

Archimedes’ Principle.  
(http://www.britannica.com/EBchecked/topic/32827/Archimedes-principle  
Accessed June 13, 2011).  
The buoyant force which is opposed by gravity is explained by giving an example using 
ships displacing water with their cargo weight.  
 
Submarines: How They Work - Archimedes' Principle. 
(http://www.onr.navy.mil/focus/blowballast/sub/work2.htm 
Accessed June 14, 2011). 
Explains with a virtual cartoon how buoyancy works with submarines.  Very easy to 
manipulate and helps with understanding of buoyancy. 
 
The History of the Sea Mine by Diane Schroeder. 
(http://www.history.navy.mil/museums/keyport/The_History_of_the_Sea_Mine.pdf 
Accessed May 8, 2011). 
This reading provides a background and history of the use of underwater mines.  
Students can evaluate the information and relate how far technology has developed the 
last few centuries as well as decades. 
 
Military Mines (and Deployment). 
(http://www.globalsecurity.org/military/systems/ship/systems/mines.htm 
Accessed May 8, 2011). 
This article describes how naval mines are deployed by magnetic, acoustic, or pressure 
sensitivity.  This article explains how a mine can be used as an offensive or defensive 
device.  There are diagrams to explain how some mines look during some periods of 
time.  
 
Naval Mines. (http://en.wikipedia.org/wiki/Naval_mine 
Accessed May 8, 2011). 
This article gives a great definition of a naval mine with history and pictures.   It goes on 
to explain the different types of mines, the damage that the mines could cause, and how 
many were deployed. 
 
The Military Presence. (http://www.nps.gov/pais/historyculture/the-military-
presence.htm Accessed June 8, 2011). 
The military history of Padre Island is interesting. Not all Texas residents are in on this 
little secret. The U.S. Military trained pilots to drop bombs.  This area of Texas was off 
to limits civilians and German submarines in nearby waters. 
 

http://www.britannica.com/EBchecked/topic/32827/Archimedes-principle
http://www.britannica.com/EBchecked/topic/242523/gravity
http://www.onr.navy.mil/focus/blowballast/sub/work2.htm
http://www.history.navy.mil/museums/keyport/The_History_of_the_Sea_Mine.pdf
http://www.globalsecurity.org/military/systems/ship/systems/mines.htm
http://en.wikipedia.org/wiki/Naval_mine
http://www.nps.gov/pais/historyculture/the-military-presence.htm
http://www.nps.gov/pais/historyculture/the-military-presence.htm
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Beach  Nourishment: A Guide for Local Government Officials  
(http://www.csc.noaa.gov/beachnourishment/ 
Accessed June 12, 2011). 
This is a very good geological information site.  It describes the origin, age, 
environment, morphology, and dynamics of barrier islands.  Be sure to choose the tab 
(Barrier Islands:  Formation and Evolution) on the left side of the page under Coastal 
Geology. 
  
General Facts about the Gulf of Mexico. (http://www.gulfbase.org/facts.php  
Accessed June 14, 2011).T 
This website gives a lot of information on the Gulf of Mexico.  The location, size and 
depth of the Gulf of Mexico are discussed.  The origin and geological history helps 
explain how the Gulf of Mexico gives valuable resources such as fisheries and 
petroleum.  
 
Websites 

Google Earth (www.googleearth.com.  Accessed June 8, 2011). 

 It is an experience to be able to zone in on the satellite view of Padre Island, Texas.  

Students can zone in on their own homes as well. 

 

World-wide observation system of satellite led buoyant study devices for ocean 

climate and salinity. 

(http://www.argo.ucsd.edu/FrHow_Argo_floats.html.  Accessed June 8, 2011).   

Argo is a global array of 3,000 free-drifting profiling floats that measures the 

temperature and salinity of the upper 2000 m of the ocean. These floats are an 

important component of a suite of global ocean observing systems, which are used to 

study the state of the ocean, weather and climate. These floats are a major component 

of the ocean observing system. 

 

 

 

Now that you are more knowledgeable 

about how mines float and how they are 

deployed, it is time to share your information 

with the class.  Don’t forget to include what 

you have learned about barrier islands.  

 

 
 

Source: http://yukisato.blogspot.com/ 

 

http://www.csc.noaa.gov/beachnourishment/
http://www.gulfbase.org/facts.php
http://www.googleearth.com/
http://www.argo.ucsd.edu/FrHow_Argo_floats.html
http://yukisato.blogspot.com/
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Challenge 1:  Research & Revise 

After you have shared information and looked at different perspectives, it is time to 
research and revise your ideas. Use the following vocabulary and lab exercises to help 
you address the challenge. 

 

Labs/ Exercises: 
 Don't Even Sink About It! 
http://www2.vims.edu/bridge/DATA.cfm?Bridge_Location=archive1207.html 
Accessed June 13, 2011). 
Written by: Christopher J. Petrone, Virginia Sea Grant, Virginia Institute of Marine 
Science  
 
Summary 
“Does a can of soda float? Does salt water really make that much difference? 
What’s a Plimsoll mark? Buoyancy can be a difficult concept for students. It’s all 
about density! With this hands-on introduction to teaching buoyancy from the 
Bridge website and COSEE-NOW, students work through activities and 
demonstrations that use online resources and ocean observing systems data to 
investigate the buoyancy considerations of commercial shipping.” 

 
 
 
 
 

 
 

 
 
                                                                    
 
 
 
 
 
 
 

Vocabulary 

Buoyancy  Density Gravity  Floatation 

Displacement Isostasy Barrier Island Archimedes’ Principle 

Grade Level: 
9-12  

Lesson Time:  
90 min 

 

http://www2.vims.edu/bridge/DATA.cfm?Bridge_Location=archive1207.html
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Activity 3.3 Designing Floats  
(http://www.tos.org/hands-
on/teaching_phys_concepts.pdf 
Accessed June 8, 2011). 
This activity has students design floats under 
certain criteria.  The students have to explain 
using Archimedes’ principle to describe the 
floating and sinking reactions of the floats.  This 
can be a competitive event.  Best design, best 
float and best explanation could have ribbons.  
The lab is in PDF format and it will have to be 
downloaded.  Scroll to page 28 the lab and 
instructions are there. 
 
 
 

 
 
 

Student Worksheet for Underwater Physics. 
(http://sanctuaries.noaa.gov/missions/2010aquarius/dive_in.pdf  Accessed June 14, 
2011). 
You may have to download this pdf file.  It has worksheets with a lab to help students to 
understand buoyancy and Archimedes’ principle.  Part I:  Buoyancy  Questions 
3,4,5,6,8,12,15,17,18,21,and 22.  Buoyancy math questions will help with 
understanding, too. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: http://www.clipartheaven.com/show/clipart/education_&_schools/books/books_-_math-gif.html 

 
 

http://www.tos.org/hands-on/teaching_phys_concepts.pdf
http://www.tos.org/hands-on/teaching_phys_concepts.pdf
http://sanctuaries.noaa.gov/missions/2010aquarius/dive_in.pdf
http://www.clipartheaven.com/show/clipart/education_&_schools/books/books_-_math-gif.html
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Challenge 1: Test Your Mettle   

Assessments and projects offer the chance to show what you know and examine what 

you may need to review. These types of evaluations provide teacher documentation on 

what you have learned and in what area you may still need help.  

This is your chance to build your own floating mine, using your newfound knowledge 

about buoyancy. 

Your teacher will give you and your partner the materials and instructions to complete 

one or both of the following activities.  

 Activity 3.2 Archimedes Ball 

(http://www.tos.org/hands-on/teaching_phys_concepts.pdf   Accessed June 8, 2011). 
“Imagine that the plastic ball is a submarine. You want it to remain under water such 
that the stopper only is just above the water surface (i.e., the submarine is neutrally 
buoyant). Calculate how much ballast water do you need to add to the submarine so 
that it is neutrally buoyant?” (page 28) 

 

 

 

 

 

 

 

Activity 3.2 Archimedes Ball, from page 28. 

Note: you will need to download PDF. 

 

 

 

 

 

http://www.tos.org/hands-on/teaching_phys_concepts.pdf


Cynthia Cooper 
Dr. Kathy Ellins 

Summer 2011 – UTeach 27969 

Challenges 
Page 10 

 

 

Activity 3.4 Cartesian Diver, from page 29. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 “This classic science experiment is named after Rene Descartes, a French 
philosopher, mathematician, and scientist. It demonstrates buoyancy 
(Archimedes’ Principle) and the relationship between pressure and volume in 
gases (Ideal Gas Law).” (page 29) 
 

(http://www.tos.org/hands-on/teaching_phys_concepts.pdf Accessed June 8, 2011). 

 

 

Discuss buoyancy with your partner using the vocabulary terms. What other 

vocabulary words will you be able to explain to each other as you work on your 

experiments? 

 

 

http://www.tos.org/hands-on/teaching_phys_concepts.pdf
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Challenge 1: Go Public                     

Design a brochure for the local and tourist population of Padre Island to warn them of 
possible dangers. Instruct them about the dangers of old mines, of what actions to take 
when mines are spotted, and how to alert the correct authorities for removal and 
disposal.   Remember, your brochure must do the following:  

1) Tell the history and dangers of old mines.  

2) Explain the physics of how the mines float.  

3) Instruct the public on what actions to take when mines are spotted in the Gulf of 

Mexico, and how to alert the correct authorities for removal and disposal. 

 

 

 

On the next page is a suggested copy of a rubric that can be used for evaluation of your 
product.  
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BROCHURE RUBRIC 

Name: ____________ Date: ____________ 

Grade: ____________ Teacher: ____________ 

  Criteria Value 

  1 2 3 4 

Display All parts are not 
clearly labeled. 

Some parts are not 
clearly labeled 2-3 
errors. 

Many parts are 
clearly labeled only 1 
error.  

All parts are clearly 
labeled. ____ 

Mechanics and 
Spelling 

There are many 
mistakes in 
mechanics and/or 
spelling. 

There are several 
mistakes (2-3) in 
mechanics and/or 
spelling. 

There are minor 
mistakes in 
mechanics and/or 
spelling that do not 
detract from the 
presentation. 

There are no 
mistakes in 
mechanics and/or 
spelling. 

____ 

Presentation 

Creativity 

The brochure is 
presented as difficult 
for the reader to 
understand. Messy 

The brochure is 
presented with a 
slight problem of 
understanding the 
theme. Needs small 
(2-3) adjustments. 

The brochure is 
presented with a 
good interpretation 
of theme.  Needs 
one adjustment. 

The brochure is 
presented with 
excellent detail. 

____ 

Layout: History and 
dangers of old 
mines. 

 Explain physics of 
how mines float. 

Buoyancy. 

Actions to take 
when a mine is 
spotted in the Gulf 
of Mexico. 

Who to alert& how? 

Layout is confusing. 
Components are 
inconsistent and 
information is 
missing. 

Layout is somewhat 
organized. Most of 
the components are 
not consistent. 
Partial information 
cannot be located. 
(3-4 missing details) 

Layout is organized. 
Most components 
are consistent within 
the publication. 
Information can be 
located.(1-2 missing 
details) 

Layout is well 
organized. There is 
consistency in its 
components that 
allows the reader to 
easily locate 
information. 

____ 

        Total:----- ____ 

TEACHER COMMENTS 

 www.makeworksheets.com 
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Teacher Pages 

Information  

 There are several short video snippets that you as a teacher can add to this 

Legacy Cycle to reinforce the importance of buoyancy.  You can look at free 

websites such as Teachers Domain.  Some video media players (such as Real 

Player) will record clips if there is only a specific portion of the video that you 

would like to present.  Do not forget to get permission or provide credit for source 

used.  YouTube is a good source for short clips.  If your school district has blocks 

you may have to save the clips in a file such as Real Player library or have your 

Campus tech download the videos for you. 

Time  

 Students will need a teacher/facilitator to monitor their time and keep them on 

track.  Depending on the maturity of students and their ability to work without 

being prompted, it is very easy for students to get off task and difficult to return to 

the main task at hand. 

 

 Within this program are a variety of activities that need to adhere to a sequence 

of time limitations. For example, at the end of the first 15-20 minutes have each 

group meet.  Team members meet with their group leaders and report what they 

have discovered.  This should take 5 minutes.  This gives the students a “mini 

break.”  The next 5-10 minutes should be Team leaders to report to the 

Teacher/Facilitator.  This will help keep teacher in the loop of progress.  This 

informal assessment can help show where the students are and if they have 

accidently strayed off trail. This is the time to give positive feedback to all groups.  

Even to the groups that needed a little push to get back on track.  A small praise 

goes a long ways in getting students to want to continue a project through to 

completion. 

 

 Suggested Time Sequence #1: If you have a 50 minute class, this will leave you 

with about 10 more minutes for students to continue to work on their discoveries.  

At the last 5 minutes of class, have teams collaborate on their attack strategy for 

the next class period.  This 20-5-10-10-5 is a good time table to follow through 

your Legacy Cycle work check system. 

 

 Suggested Time Sequence #2: If you have block scheduling with 90 minute class 

periods you would still have 40 minutes left of class time.  You are lucky enough 

to run through another check cycle with your students just like the first time.  After 

the second check point, you will have 10 minutes left of class.  You will allow 
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students to continue to work on their discoveries until the last 5 minutes of class.  

The last five minutes allow students to collaborate on their attack strategy for 

their next class period.  Your time table will look like a) 20-5-10-10-5; b) 20-5-10-

5.  This will be a good time frame for you to follow through your Legacy Cycle 

work check system. 

Time management 

 Researching will allow students freedom.  As each step of the Legacy Cycle is 

completed, you as the teacher/facilitator will have to verify that the students are 

on track.  A check list at this point can help you as the teacher and the students 

keep track of work done and how time is spent. 

 

 Depending on your class length and the curriculum time line this will be an easy 

way to help students stay focused.  The loss of time at the end of the project is a 

letdown to students and teachers. 

Projected time scale: 

 Legacy Cycle Challenge - read this information out loud completely through with 

your students especially if this is the first time the students have been exposed to 

the Legacy Cycle learning technique.  This will take approximately 30 minutes to 

read through with the class.  Use the next ten minutes to pick out the team 

leaders and teammates.  During the last ten minutes of class, choose the product 

the team wants to produce or start brain storming ideas on how to create the best 

product ever. (50 minutes) 

 

 Generate Ideas - depending on how big the student groups are will depend on 

how long it will take the teams to answer the essential questions.  It should take 

about ten minutes to answer each question.  This gives the student time to read 

the material given in Multiple Perspectives and answer the specific question that 

they were assigned to answer.  After 40 minutes of answering questions, ask the 

groups to sit together and share information. 

 

 Multiple Perspectives - have groups collaborate and discuss which questions they 

answered by playing a game called “Numbered Heads Together.” 

(http://www.teachervision.fen.com/group-work/cooperative-learning/48538.html  

Accessed: June 28, 2011). 

 

Directions are as follows:          

1. Divide the students into groups of four and give each one a number from one 
to four. 

http://www.teachervision.fen.com/group-work/cooperative-learning/48538.html
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2. Pose a question or a problem to the class. 
3. Have students gather to think about the question and to make sure everyone 

in their group understands and can give an answer. 
4. Ask the question and call out a number randomly. 
5. The students with that number raise their hands, and when called on, the 

student answers for his or her team. 
 
Numbered Heads Together is an assessment tool that will tell how well the 

students are doing within the limits of where they need to be in the Legacy 

Cycle Challenge.  This game can be as short as 10 minutes to however long 

the teacher/facilitator chooses. 

 Research and Revise:  give groups time to define the vocabulary words.  

Students tend to just write down the word and a definition.  This is one way to 

ensure that students come away from the assignment with an understanding of 

the vocabulary.  This definition card can be created on 3x5 cards or just plain 

notebook paper.   

Vocabulary word 

Definition 

Vocabulary word used in a 

sentence. 

Drawing of vocabulary word to help 

remember 

Opposite meaning of the vocabulary 

word 

 

 A vocabulary test can be given as an assessment.  These cards can help give 

students a very good understanding of the definitions of the vocabulary 

words. 

 

 While there is some variance, the time needed to cover this approach to 

vocabulary will most likely take the entire class period because each student 

is writing a sentence, drawing, and composing an opposing word meaning.  

 

 This suggested approach of how to help students learn the vocabulary words 

may be substituted with other methods if time is not available. By default, 

students can define the vocabulary as you do in your regular classroom 

format. 

 

 Research and Revise-readings are mandatory and will help with completing the 

challenge.  This gives the students more insight and freedom of thought.  If 

students split the readings, it is highly recommended to have a place for the 
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students to regroup into their teams and be able to sit and visit with their 

teammates to share their knowledge about what they have learned.   

 Sharing information as well as notes will help the teammates comprehend all 

the information that has been given to them.   

 

 This round table session should be at least 10 minutes but no longer than 20 

minutes. 

 

 Keep in mind that as the teacher/facilitator, you must listen to the 

conversations.  The students have to keep the conversations on their topics.  

This would be a good opportunity for the teacher/facilitator to walk among the 

groups and visit individually within the groups to see where each student’s 

interest lies. 

 

 This opportunity to wander about can be also be used as an easy informal 

assessment. 

 Labs/Activities-There are several lab activities in each Legacy Cycle.  The 

teacher/facilitator can use one or all or substitute any lab that is similar if 

constraints such as time or finances are involved. 

 A demo lab could be the best answer if there is not a substitute to be found.  

One lab kit is easier to get than thirty.  With document cameras and video 

equipment, labs are easier to pull together than just “wishing we could do 

that.”   

 Students are eager to work with their hands.  The sense of accomplishment 

and completing a lab is a multitasked operation.  It reaches all learning styles.  

Auditory, kinesthetic, visual, and self achievement are ways students can 

work out an experiment to their advantage of learning more about the subject 

at hand. 

 

 The teacher should include lab reports as an assessment for the lab 

assignments. 

 

 Most labs take about 30-40 minutes if you have 50 minute class periods.  

Teacher/facilitator may have to prepare the lab for students before the class.  

 

 Being prepared before class starts provides the advantage of having the 

whole class period to complete lab and conduct discussion afterwards. 
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 Field trips are a great way to create enthusiasm about all subjects.  Being able to 

breathe it, feel it, taste it, touch it, hear it, brings all senses alive! 

 Virtual labs are a super alternative.  Add a scented candle, music/sounds that 

suggest that time period or place in the world.  Move the desks, dim the lights, 

and sit on the floor to erase the feel of the classroom.  You could 

almost….yes, travel to another place and time to provide a great inspiration to 

learning. 

 Go Public section of the Legacy Cycle is where the students shine like the sun.  

The students take ownership of their learning and will be able to show their 

classmates, visitors, and their teacher just how much they have learned. 

 Self pride will allow your students time to shine in their presentations. 

 

 You will need to dedicate at least one class period to have class 

presentations.  They students will have individual rubrics to grade within their 

group/team. 

 

 The groups should also have rubrics to grade other groups/teams. 

 

 The teacher/facilitator will have a rubric to grade the product and the 

presentation of each group/team. 

 Have guests such as your principal, PDAS evaluator, teachers on 

conferences during this period to come to the best show case ever! 

 

 The students could present this event at open house if they are comfortable 

with it. 

 

 Believe in your students.  They’ll believe in you. 

 Rubrics are needed to grade the Go Public Products. 

 www.makeworksheets.com is a wonderful tool to get rubrics.  There is a small 

fee per year; well worth the price. 

 

 Rubrics give students the information that they need to be successful.  

 

 The rubrics for this challenge could be:  brochure, peer group, and group 

member evaluation. 

 Assessments 

http://www.makeworksheets.com/
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 There are several ways to get assessments out of this challenge.  There are 

enough activities, assignments, testing potentials, as well as a project to 

several minor and major grades. 
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Education Standards 

Correlation to the Texas Essential Knowledge and Skills (TEKS) 

  It’s the Sea, Let it Be  

TEKS 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

Aquatic Science ALL ALL ALL A-C    A-C        

Earth and Space Science ALL ALL ALL        D  B   

Integrated Physics and 

Chemistry 

ALL ALL ALL  G           

The full TEKS may be downloaded from the Texas Education Agency Web Site, 

http://ritter.tea.state.tx.us/rules/tac/chapter112/ch112c.html accessed June 11, 2011 

Correlation to National Science Education Standards Grades 9-12 

Content Area Standard Correlation  

Unifying Concepts 

and Processes 

Evidence, models, and explanation  Learners evaluate a scenario, gathering evidence to create a model of why that 

scenario existed, and explain their findings within "professional" environs. 

Science as Inquiry Abilities and understanding of scientific 

inquiry  

Learners draw conclusions, but recognize that many questions are unanswered 

because the data is insufficient.  They use investigative techniques and questioning 

(of experts and of data) to create analyses and recommendations. 

Earth and Space 

Sciences 

Energy in the Earth system, 

geochemical cycles, and the origin and 

evolution of the Earth system 

Learners develop an understanding of the complexities of simultaneous human 

impact and human dependence on water as a resource. 

Science in Personal 

and Social 

Perspectives  

Environmental quality and natural and 

human-induced hazards  

Learners develop an understanding of the inexorable link between humans and 

water for survival, recreation, commerce, agriculture, etc., and how that link is 

influenced by natural and man-made factors. 

History and Nature of 

Science 

Science as a human endeavor and 

historical perspectives 

Learners work in teams to analyze real data to draw conclusions in a similar 

manner to that of real scientists.  Learners also examine the past use of water in 

their communities comparing it to modern usage. 

 

Source: National Science Education Standards Grades 9-12, 

http://www.nap.edu/openbook.php?record_id=4962, accessed June 11, 2011. 

 
 

http://ritter.tea.state.tx.us/rules/tac/chapter112/ch112c.html
http://www.nap.edu/openbook.php?record_id=4962
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Correlation to Ocean Literacy:  
The Essential Principles of Ocean Sciences K-12 
 

1. The Earth has one big ocean with many features. 
a. The ocean is the dominant physical feature on our planet Earth—covering 
approximately 70% of the planet’s surface. There is one ocean with many ocean 
basins, such as the North Pacific, South Pacific, North Atlantic, South Atlantic, 
Indian and Arctic. 
c. Throughout the ocean there is one interconnected circulation system powered 
by wind, tides, the force of the Earth’s rotation (Coriolis Effect), the Sun, and 
water density differences. The shape of ocean basins and adjacent land masses 
influence the path of circulation. 
 

6. The ocean and humans are inextricably interconnected. 
g. Everyone is responsible for caring for the ocean. The ocean sustains life on 
Earth and humans must live in ways that sustain the ocean. Individual and 
collective actions are needed to effectively manage ocean resources for all. 
 

7. The ocean is largely unexplored. 
b. Understanding the ocean is more than a matter of curiosity. Exploration, 
inquiry and study are required to better understand ocean systems and 
processes. 
d. New technologies, sensors and tools are expanding our ability to explore the 
ocean. Ocean scientists are relying more and more on satellites, drifters, buoys, 
subsea observatories and unmanned submersibles. 
e. Use of mathematical models is now an essential part of ocean sciences. 
Models help us understand the complexity of the ocean and of its interaction with 
Earth’s climate. They process observations and help describe the interactions 
among systems 
f. Ocean exploration is truly interdisciplinary. It requires close collaboration 
among biologists, chemists, climatologists, computer programmers, engineers, 
geologists, meteorologists, and physicists, and new ways of thinking. 

 
Source: OCEAN LITERACY ESSENTIAL PRINCIPLES AND FUNDAMENTAL 
CONCEPTS 
http://www.coexploration.org/oceanliteracy/documents/OceanLitChart.pdf 
Accessed June 7, 2011. 

http://www.coexploration.org/oceanliteracy/documents/OceanLitChart.pdf
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Basic Conceptual Understandings 

 
 The ocean is the dominant physical feature on our planet Earth—covering 

approximately 70% of the planet’s surface. There is one ocean with many ocean basins, 
such as the North Pacific, South Pacific, North Atlantic, South Atlantic, Indian and Arctic 
(Ocean Literacy Principle 1.a).  Not all students understand that the Gulf of Mexico 
is part of the world ocean.  
 

 Throughout the ocean there is one interconnected circulation system powered by 
wind, tides, the force of the Earth’s rotation (Coriolis Effect), the Sun, and water density 
differences. The shape of ocean basins and adjacent land masses influence the path of 
circulation (Ocean Literacy Principle 1.c). Physical forces and shapes determine how 
things move in the ocean.  
 

 Everyone is responsible for caring for the ocean. The ocean sustains life on Earth 
and humans must live in ways that sustain the ocean. Individual and collective actions 
are needed to effectively manage ocean resources for all (Ocean Literacy Principle 6.g).  
People living along the coast have the responsibility to report hazards and 
control pollution.  
 

 Understanding the ocean is more than a matter of curiosity. Exploration, inquiry and 
study are required to better understand ocean systems and processes (Ocean Literacy 
Principle 7.b). Education of the oceans needs to begin an early age so that 
students can become life-long learners of our relationship to the ocean. 
 

 New technologies, sensors and tools are expanding our ability to explore the ocean. 
Ocean scientists are relying more and more on satellites, drifters, buoys, subsea 
observatories and unmanned submersibles (Ocean Literacy Principle 7.d). New 
technology helps us to explore the unknown territory of the ocean.  
 

 Use of mathematical models is now an essential part of ocean sciences. Models help 
us understand the complexity of the ocean and of its interaction with Earth’s climate. 
They process observations and help describe the interactions among systems (Ocean 
Literacy Principle 7.e). Mathematical models are essential to an understanding of 
every natural system.  
 

 Ocean exploration is truly interdisciplinary. It requires close collaboration among 
biologists, chemists, climatologists, computer programmers, engineers, geologists, 
meteorologists, and physicists, and new ways of thinking (Ocean Literacy Principle 7.f). 
It takes all educational backgrounds to study and understand the ocean; no 
single science can undertake to comprehend every facet of the world ocean. 
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References and Resources    

Articles 

Archimedes’ Principle.  
(http://www.britannica.com/EBchecked/topic/32827/Archimedes-principle 
Accessed June 13, 2011).  
The buoyant force which is opposed by gravity is explained by giving an example using 
ships displacing water with their cargo weight.  
 
Submarines: How They Work - Archimedes' Principle. 
(http://www.onr.navy.mil/focus/blowballast/sub/work2.htm 
Accessed June 14, 2011). 
Explains with a virtual cartoon how buoyancy works with submarines.  Very easy to 
manipulate and helps with understanding of buoyancy. 
 
The History of the Sea Mine by Diane Schroeder. 
(http://www.history.navy.mil/museums/keyport/The_History_of_the_Sea_Mine.pdf 
Accessed May 8, 2011). 
This reading provides a background and history of the use of underwater mines.  
Students can evaluate the information and relate how far technology has developed the 
last few centuries as well as decades. 
 
Military Mines (and Deployment). 
(http://www.globalsecurity.org/military/systems/ship/systems/mines.htm 
Accessed May 8, 2011). 
This article describes how naval mines are deployed by magnetic, acoustic, or pressure 
sensitivity.  This article explains how a mine can be used as an offensive or defensive 
device.  There are diagrams to explain how some mines look during some periods of 
time.  
 
Naval Mines. (http://en.wikipedia.org/wiki/Naval_mine 
Accessed May 8, 2011). 
This article gives a great definition of a naval mine with history and pictures.   It goes on 
to explain the different types of mines, the damage that the mines could cause, and how 
many were deployed. 
 
The Military Presence.  

 (http://www.nps.gov/pais/historyculture/the-military-presence.htm 

Accessed June 8, 2011). 

The military history of Padre Island is interesting. Not all Texas residents are in on this 
little secret. The U.S. Military trained pilots to drop bombs.  This area of Texas was off 
to limits civilians and German submarines in nearby waters. 
 
 
 

http://www.britannica.com/EBchecked/topic/32827/Archimedes-principle
http://www.britannica.com/EBchecked/topic/242523/gravity
http://www.onr.navy.mil/focus/blowballast/sub/work2.htm
http://www.history.navy.mil/museums/keyport/The_History_of_the_Sea_Mine.pdf
http://www.globalsecurity.org/military/systems/ship/systems/mines.htm
http://en.wikipedia.org/wiki/Naval_mine
http://www.nps.gov/pais/historyculture/the-military-presence.htm
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Homeland Security (http://www.dhs.gov/files/programs/gc_1199394950818.shtm 
Accessed June 8, 2011).  
This government file describes explosive laden vessels as a security threat. Security 
risks for small vessels can be broken down into four general categories. 
 

Teaching Physical Concepts in Oceanography: An Inquiry Based Approach 
(http://www.tos.org/hands-on/teaching_phys_concepts.pdf 
Accessed June 6, 2011). 
This guide was designed by COSEE, (Ocean Sciences Education Excellence,) “to help 
engage students in learning and offers a collection of hands-on/minds-on activities for 
teaching physical concepts that are fundamental in oceanography such as density, 
pressure, buoyancy.”  
 
Buoyancy Don't Even Sink About It! 
(http://www2.vims.edu/bridge/DATA.cfm?Bridge_Location=archive1207.html 
Accessed June 13, 2011). 
“Buoyancy can be a difficult concept for students. It’s all about density! With this 
hands-on introduction to teaching buoyancy from the Bridge website and COSEE-
NOW, students work through activities and demonstrations that use online resources 
and ocean observing systems data to investigate the buoyancy.” 
 

Student Worksheet for Underwater Physics. 

(http://sanctuaries.noaa.gov/missions/2010aquarius/dive_in.pdf  

 Accessed June 14, 2011). 

This has worksheets with a lab to help students to understand buoyancy and 
Archimedes’ principle.  Part I:  Buoyancy  Questions 3,4,5,6,8,12,15,17,18,21,and 22.  
Buoyancy math questions will help with understanding, too. 
 

Beach Nourishment: A Guide for Local Government Officials 
(http://www.csc.noaa.gov/beachnourishment/ 
Accessed June 12, 2011). 
This is a very good geological information site.  It describes the origin, age, 
environment, morphology, and dynamics of barrier islands.  Be sure to choose the tab 
(Barrier Islands:  Formation and Evolution) on the left side of the page under Coastal 
Geology. 
  
General Facts about the Gulf of Mexico.   
(http://www.gulfbase.org/facts.php  Accessed June 14, 2011). 
This website gives a lot of information on the Gulf of Mexico.  The location, size and 
depth of the Gulf of Mexico are discussed.  The origin and geological history helps 
explain how the Gulf of Mexico gives valuable resources such as fisheries and 
petroleum.  
 
 

 

 

http://www.dhs.gov/files/programs/gc_1199394950818.shtm
http://www.tos.org/hands-on/teaching_phys_concepts.pdf
http://www2.vims.edu/bridge/DATA.cfm?Bridge_Location=archive1207.html
http://sanctuaries.noaa.gov/missions/2010aquarius/dive_in.pdf
http://www.csc.noaa.gov/beachnourishment/
http://www.gulfbase.org/facts.php
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Video 

 

“Gilligan’s Island” from Warner Brothers. “Mine Hero” filmed December 23, 1965, 

Season 2, Episode 14. Video clips from first minute and last minute of episode.  

The video clips give a “hook” for the students to grasp the idea of the lesson on floating 
mines.  The first minute of the sitcom shows Gilligan reeling in a mine caught on a 
fishing hook.  This leads to disaster when the magnetic timing device is activated.  The 
last minute of the episode is when Gilligan tries to save the day and the mine follows 
him out into the lagoon due to magnetism.  The mine does explode to show that old 
relics can still be active. 
 

 

 
Source: http://hub.webring.org/hub/gilligan 

 

 Websites 

Google Earth (www.googleearth.com.  Accessed June 8, 2011). 

 It is an experience to be able to zone in on the satellite view of Padre Island, Texas.  

Students can zone in on their own homes as well. 

 

World-wide observation system of satellite led buoyant study devices for ocean 

climate and salinity. 

(http://www.argo.ucsd.edu/FrHow_Argo_floats.html.  Accessed June 8, 2011).   

Argo is a global array of 3,000 free-drifting profiling floats that measures the 

temperature and salinity of the upper 2000 m of the ocean. These floats are an 

important component of a suite of global ocean observing systems, which are used to 

study the state of the ocean, weather and climate. These floats are a major component 

of the ocean observing system. 

http://hub.webring.org/hub/gilligan
http://www.googleearth.com/
http://www.argo.ucsd.edu/FrHow_Argo_floats.html
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Challenge 2:  

Where would you go if you 
caught a ride on the Gulf 
Stream? 

Ahoy! Matey. 

You have just signed a contract as a 
seaman on a British merchant schooner 
called The Lucky Lady in 1786, sailing 
with a precious cargo of coffee and 
cocoa from Orosi Valley, Costa Rica. It is your mission to sail under the cover of 
darkness because you don’t want to be boarded by the infamous pirates Jean Lafitte or 
Don Luis de Aury.  You and your partner have hired on as ocean current specialists.  
This is your first voyage on The Lucky Lady. 

You had your sea legs for over five years now and traveled the open seas under several 

different colors.  

           

 
 

 
 
 
 
 
 
 
 
Flag sources: 
http://www.fotw.net/flags/es~1800.html#cou             
http://www.fotw.net/images/n/nl-princ.gif 
http://www.tamu.edu/faculty/ccbn/dewitt/                
 http://en.wikipedia.org/wiki/Kingdom_of_Great_Britain 
Accessed June 12, 2011 

 

 

 

http://www.fotw.net/flags/es~1800.html#cou
http://www.fotw.net/images/n/nl-princ.gif
http://www.tamu.edu/faculty/ccbn/dewitt/
http://en.wikipedia.org/wiki/Kingdom_of_Great_Britain
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The first mate to the captain of The Lucky Lady is a man named James Campbell.  He 
seems very friendly with the bar pilot, Stephan Churchill.  It has taken you almost a day 
to recall the two men.  Both have served under the freebooter Lafitte.        

 

 

 

               

Source: http://www.the-flag-makers.com/store/category10_1.htm 

Now, more questions than answers are coming to you and your partner.  Does the 
captain of The Lucky Lady possess a letter of marque?  Are you on   a safe journey or a 
red herring floating out to sea to flirt with danger to   catch another ship’s bounty?     

These are troubled waters that are moving in your direction.  Your main mission is, yes, 
under the secrecy of the King’s throne, to get the coffee beans with the “information” to 
Bristol, England.  You, my friends, are taking information about the Trade Triangle back 
to King George III to help him with financial security. Using your knowledge of surface 
currents of the Gulf of Mexico and the Gulf Stream as an advantage, how would you 
direct the ship’s captain to sail The Luck Lady back to England?  

To meet the challenge, you will create a set of three maps to show: 

1. Currents that are associated with the triangle trade routes of the Atlantic.   
2. A detailed land mass map of the Caribbean region with the Gulf of Mexico 

and the North American eastern seaboard. 
3. The currents that move in and through the Gulf of Mexico and Caribbean 

region.  

After completion of the maps a debriefing will be called and you will share with your 
class your findings.  

 

 

 

 

 

http://www.the-flag-makers.com/store/category10_1.htm
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Here is an example of an authentic map made in 1779.  Notice the information given 
and exceptional detail involved.  Is a picture worth a thousand words?  

 

 

Source; Pownall,Thomas. A New And Correct Map of North America, With The West India Islands 1779. 
(http://www.murrayhudson.com/antique_maps/continent_maps/north_america.html)     

Accessed June 21, 2011).  

This is a photograph of an original map for sale. 

 

 

 

http://www.murrayhudson.com/antique_maps/continent_maps/north_america.html)
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Challenge 2: Generate Ideas 

Your teacher will divide you teams of two to four students to answer questions that will 

provide the knowledge you will need to address the challenge. Use the resources 

provided under “Multiple Perspectives” to help you answer the questions. When you 

have finished, your team will share your answers and ideas with your classmates.  

Essential Questions 

1. What are global wind patterns? 

2. How do global wind patterns influence ocean currents in the Atlantic? 

3. Explain the effects of landmasses and the shape of the ocean basins on 

surface currents. 

4. Draw the ocean currents for the Atlantic as you think they exist.  Red for 

warm and blue for cold.  

5. On your sketch color the ocean currents that transport warm water from the 

equatorial region red or orange depending how warm you think the water is.  

Color the ocean water that transport cold water from the polar region blue or 

green depending on how cool you think the water is. 

6. How does ocean currents influence climate the regions they go past. 

7. What is the Gulf Stream? 

8. What is the North Atlantic Gyre? 

9. How can a drifting shipwreck help sailors and scientists understand the speed 

and direction of the ocean currents, especially the Gulf Stream? 

10. Describe the patterns in the Gulf Stream? 

11. What is the Coriolis Effect? 

12. What is the role of gravity on ocean currents? 
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Challenge 2: Multiple Perspectives 

Explore the following resources to find information that help you answer the “Generate 
Ideas” questions and increase your knowledge about the topic.  

3 Circulation Cells. 
(http://oceanservice.noaa.gov/education/yos/resource/JetStream/global/circ.htm 
Accessed June 18, 2011). 
This website has a great diagram that explains the three circulation cells (Hadley, 
Ferrell, Polar) within the poles and the equator. Under the “Learning Lesson” there is a 
lab that helps the students understand that wind is created by heat.   
 
Hadley Cell. (http://kingfish.coastal.edu/marine/Animations/Hadley/hadley.html  
Accessed June 21, 2011). 
An animation that is easy to understand because you can add the circulation cells by 
pressing a coordinating button to show how they flow on the Earth by latitudes.  
 
This is a video on ocean currents. 
(http://oceanexplorer.noaa.gov/edu/learning/player/lesson08.html 
Accessed June 18, 2011).  
This will help students both with visual and audio learning styles to grasp the concept of 
their vocabulary words.  
 
PowerPoint slide presentation on how the ocean moves. 
(http://www.coolclassroom.org/cool_windows/SlideShowVoice.htm 
Accessed June 18, 2011).  
This PowerPoint explains several of the main ideas presented throughout the challenge.  
 
General information about the Gulf Stream. 
(http://oceancurrents.rsmas.miami.edu/atlantic/gulf-stream.html 
Accessed May 8, 2011). 
The Gulf Stream by Joanna Gyory, Arthur J. Mariano, Edward H. Ryan.  This gives 
information where the Gulf Stream Current is located in the North Atlantic gyre.  Clicking 
on “seasonal averages” shows the movement of the Gulf Stream current by the 
seasons.  
 
Introduction to Climate and Currents. 
(http://www.msc.ucla.edu/oceanglobe/pdf/climatecurents/currentsentire.pdf 
Accessed June 18, 2011). 
This is a great guide for with reading, vocabulary, and lab experiments.  Don’t get up 
when the guide says 4-8 grade level.  Some students who do not grasp the information 
may do well with a little more time with after school tutorials.  This could open up a cool 
Science Club adventure, too.  
 
 
Information on ocean currents and sea surface temperatures. 
(http://mynasadata.larc.nasa.gov/preview_lesson.php?&passid=9 

http://oceanservice.noaa.gov/education/yos/resource/JetStream/global/circ.htm
http://kingfish.coastal.edu/marine/Animations/Hadley/hadley.html
http://oceanexplorer.noaa.gov/edu/learning/player/lesson08.html
http://www.coolclassroom.org/cool_windows/SlideShowVoice.htm
http://oceancurrents.rsmas.miami.edu/atlantic/gulf-stream.html
http://www.msc.ucla.edu/oceanglobe/pdf/climatecurents/currentsentire.pdf
http://mynasadata.larc.nasa.gov/preview_lesson.php?&passid=9
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Accessed June 18, 2011). 
 An investigative approach to explain how heat is distributed around the world by using 
ocean currents. 
 
Information on ocean currents and forces that drive them. 
(http://oceanworld.tamu.edu/students/currents/currents1.htm 
Accessed June 18, 2011). 
Reading this self-paced material helps the student find the answers to some of the 
vocabulary and some of the questions asked throughout the challenge. 
 
Map of the Trade Triangle in the North Atlantic. 
(http://upload.wikimedia.org/wikipedia/commons/c/ca/Triangle_trade2.png 
Accessed June 18, 2011).  
Map depicting currents that followed a triangular shape with trade items that were in 
demand.  This triangle was how merchant ships traveled.   
 
Significant wave height and direction in real time. 
(http://www.oceanweather.com/data/ 
Accessed June 17, 2011). 
This gives wave height and direction on several locations around the world.  Choose the 
Gulf of Mexico and see how high the waves are in real time.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source:  http://en.wikipedia.org/wiki/File:Oceanic_gyres.png 

http://oceanworld.tamu.edu/students/currents/currents1.htm
http://upload.wikimedia.org/wikipedia/commons/c/ca/Triangle_trade2.png
http://www.oceanweather.com/data/
http://en.wikipedia.org/wiki/File:Oceanic_gyres.png
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Challenge 2: Research & Revise     

It’s time to research and revise your ideas. Use the following vocabulary and lab 
exercises to help address the challenge.  

 

Labs/ Exercises: 

(http://sealevel.jpl.nasa.gov/files/archive/activities/ts1ssac4.pdf 
Accessed July 5, 2011). 
Ocean currents and Coastal temperatures lab: 
This lab activity has students predict coastal climates by warm or cold currents.  
Collecting temperatures for specific places for a week helps with graphing skills. 
 
After completion of vocabulary and lab; share with your teammates what you have 
learned.  Be ready for a game to challenge your knowledge amongst your classmates. 

 

 

                                      

 

 

 

 

 

Vocabulary 

Canary Current Coriolis Effect Current Density  

Downwelling Ekman Spiral Global Conveyor Belt Gyre 

Gulf Stream North Atlantic 

Current 

Salinity Temperature 

Westerlies Trade Winds Topography Upwelling 

http://sealevel.jpl.nasa.gov/files/archive/activities/ts1ssac4.pdf
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Challenge 2: Test Your Mettle 

(http://seawifs.gsfc.nasa.gov/OCEAN_PLANET/HTML/oceanography_currents_2.html 
Accessed July 5, 2011).  
Read the website on the latest shoe sightings: 

Who doesn’t like Nike shoes?  You and your partner are to trace a tale of a shoe or two, 
actually 60,000 pairs.  That is a lot of toes to cover as well as currents and periods of 
time.  The cargo ship, Hansa Carrier ran into some severe weather in the northern 
Pacific and lost two cargo containers full of Nike shoes on May 27, 1990.  Shoes have 
been showing up a few at a time along seashores.  What a great adventure to be a Nike 
shoe and on a cruise.   

            

 

Source: http://www.fotosearch.com/clip-art/athletic-shoes.html 

So now you and your partner will complete the following assignment and map out where 
the shoes have been found so far.  These shoes haven’t been walking, they’ve been 
floating.  How far have they traveled and how far will they go? Go the following website 
and complete this activity: (http://www.msc.ucla.edu/oceanglobe/pdf/nike_invest.pdf   
Accessed July 5, 2011). 
 
This lab activity gives students practice in their analysis of data, geographic, 
mathematics, and mapping skills. 

Based on your new knowledge, describe four (4) more locations where the shoes may 
be found. Please share this information with your classmates. 

 

http://seawifs.gsfc.nasa.gov/OCEAN_PLANET/HTML/oceanography_currents_2.html
http://www.fotosearch.com/clip-art/athletic-shoes.html
http://www.msc.ucla.edu/oceanglobe/pdf/nike_invest.pdf
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Challenge 2: Go Public                     

The map is the product of your challenge and learning.  It is to have 
all information that you have gathered along the way about 
currents. 

Create and design your maps of the currents of the Atlantic Ocean 
to be as authentic as possible.  These maps need to look like they 
are from the time period 1786.  You have to create these maps with your partner to 
complete the challenge.  Let your imagination flow with your currents of knowledge that 
you both have learned throughout this Legacy Cycle.  Remember to follow the 
challenge and create your three maps of the following that show: 

1. Currents that are associated with the triangle trade routes of the North 
Atlantic.   

2. A detailed land mass map of the Caribbean region with the Gulf of Mexico 
and the North American eastern seaboard. 

3. The currents that move in and through the Gulf of Mexico and Caribbean 
region.  

Debrief by giving a 3-5 minute presentation with information gathered and your product 
(map) to your classmates and guests. 

 

The rubric on the following page can be used for evaluation of your product (map.) 
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MAP MAKING RUBRIC 

Name: ____________ Date: ____________ 

Grade: ____________ Teacher: ____________ 

  Criteria Value 

  1 2 3 4 

Labels: Currents 
and Land 
masses 

Fewer than 80 
% are labeled 
and located 
correctly. 

80 % of items 
are labeled and 
located 
correctly. 

90 % of items 
are labeled 
correctly. 

All of items are 
labeled 
correctly. 

____ 

Spelling & 
Capitalization 

Less than 70% 
of spelling and 
capitalization 
correct. 

At least 80 % of 
spelling and 
capitalization 
correct. 

At least 90 % of 
spelling and 
capitalization 
correct. 

All spelling and 
capitalization 
correct. 

____ 

Neatness Few labels can 
be easily read. 

Map needs 
improvement. 

Some labels can 
be easily read. 

Map has 2 or 3 
errors.  

Most labels can 
be easily read. 

Map has 1 error. 

All labels can be 
easily read. 

Map is well 
done. 

____ 

Title Title does not 
reflect purpose 
of map. 

Title somewhat 
reflects purpose 
of map. 

Title generally 
reflects purpose 
of map. 

Title clearly 
reflects purpose 
of map. 

____ 

Map Features: 

Trade Routes 

Map features do 
not reflect 
purpose. 

Map features 
somewhat 
reflect purpose. 

Map features 
generally reflect 
purpose. 

Map features 
clearly reflect 
purpose. 

____ 

Time Period 

1786  

Map does not 
reflect time 
period. 

Map reflects 
time period with 
only 2 or 3 
errors. 

Map reflects 
time period with 
only 1 error. 

Map time period 
is well done. 

____ 

        Total:----- ____ 

 
TEACHER COMMENTS 

www.makeworksheets.com 
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Teacher Pages 

Information  

 Some videos may be too lengthy to show within one class period.  The video 

about derelict ships can be split within two class periods easily or you can look 

for shorten versions at free websites such as Teachers Domain. Some video 

media players (such as Real Player) will record snippets if there is only a specific 

portion of a video that you would like to present. Do not forget to get permission 

or provide credit for the source used.  YouTube is a good source for short clips.  

If your school district has blocks you may have to save the clips in a file such as 

Real Player library or have your Campus Tech download the videos for you. 

Time  

 Students will need a teacher/facilitator to monitor their time and keep them on 

track.  Depending on the maturity of students and their ability to work without 

being prompted, it is very easy for students to get off task and difficult to return 

them to the main task at hand. 

 

 Within this program are a variety of activities that need to adhere to a sequence 

of time limitations. For example, at the end of the first 15-20 minutes have each 

group meet.  Team members meet with their group leaders and report what they 

have discovered.  This should take 5 minutes.  This gives the students a “mini 

break.”  The next 5-10 minutes should be Team leaders to report to the 

Teacher/Facilitator.  This will help keep teacher in the loop of progress.  This 

informal assessment can help show where the students are and if they have 

accidently strayed off trail. This is the time to give positive feedback to all groups.  

Even to the groups that needed a little push to get back on track.  A small praise 

goes a long ways in getting students to want to continue a project through to 

completion. 

 

 Suggested Time Sequence #1: If you have a 50 minute class, this will leave you 

with about 10 more minutes for students to continue to work on their discoveries.  

At the last 5 minutes of class, have teams collaborate on their attack strategy for 

the next class period.  This 20-5-10-10-5 is a good time table to follow through 

your Legacy Cycle work check system. 

 

 Suggested Time Sequence #2: If you have block scheduling with 90 minute class 

periods you would still have 40 minutes left of class time.  You are lucky enough 

to run through another check cycle with your students just like the first time.  After 

the second check point, you will have 10 minutes left of class.  You will allow 
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students to continue to work on their discoveries until the last 5 minutes of class.  

During the last five minutes allow students to collaborate on their attack strategy 

for their next class period.  Your time table may look like (a) 20-5-10-10-5 or (b) 

20-5-10-5.  This will be a good time frame for you to follow through your Legacy 

Cycle work check system. 

Time management 

 Students experience a degree of academic freedom while researching their 

projects.  As each step of the Legacy Cycle is completed, you as the 

teacher/facilitator will have to verify that the students stay on track.  A check list 

at this point can help you as the teacher and the students keep track of work 

done and how time is spent. 

 

 Depending on your class length and the curriculum time line this will be an easy 

way to help students stay focused.  The loss of time at the end of the project due 

to poor planning is a disservice to students and teachers. 

Projected time scale 

 Legacy Cycle Challenge - read this information out loud completely through with 

your students especially if this is the first time the students have been exposed to 

the Legacy Cycle learning technique.  This will take approximately 30 minutes to 

read through with the class.  Use the next ten minutes to pick out the team 

leaders and teammates.  During the last ten minutes of class, choose the product 

the team wants to produce or start brain storming ideas on how to create the best 

product ever. (50 minutes) 

 

 Generate Ideas - depending on how big the student groups are will depend on 

how long it will take the teams to answer the essential questions.  It should take 

about ten minutes to answer each question.  This gives the student time to read 

the material given in Multiple Perspectives and answer the specific question that 

they were assigned to answer.  After 40 minutes of answering questions, ask the 

groups to sit together and share information. 

 

 Multiple Perspectives - have groups collaborate and discuss the questions they 

answered by playing a game called:  Trash Ball. 

(http://teachersnetwork.org/NTOL/howto/science/games.htm Accessed June 30, 

2011). 

 

“Trash Ball is a popular game in high school. Divide your class into two groups. 

Then you start asking your review questions. Within each group the students 

http://teachersnetwork.org/NTOL/howto/science/games.htm
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are numbered so you might have students 1-12 in each group. So your first 

question goes to student 1 in group A. If the student gets the answer correct, 

the team gets one point. Then the student gets to throw a huge paper ball 

(made of paper wadded up into a spherical shape) into a trash can. If the 

student chooses to throw from across the room and makes it, the team gets 3 

points; if the student chooses to throw from 6 feet and makes it the team gets 

1 point. So a correct answer has the potential of earning 2-4 points total. Then 

the next team gets their chance, with student 1B. After that you return to team 

A, select student 2, and continue. Kids love this game because it combines 

learning academic concepts with athletic prowess!!” 

 

Trash Ball is an assessment tool that will tell how well the students are doing 

within the limits of where they need to be in the Legacy Cycle Challenge.  

This game can be as short as 15 minutes to however long the 

teacher/facilitator chooses.  

 Research and Revise:  give groups time to define the vocabulary words.  Students 

tend to just write down the word and a definition.  This is one way to ensure that 

students come away from the assignment with an understanding of the 

vocabulary.  This definition card can be created on 3x5 cards or just plain 

notebook paper.   

Vocabulary word 

Definition 

Vocabulary word used in a sentence. 

Drawing of vocabulary word to help 

remember 

Opposite meaning of the vocabulary word 

 

 A vocabulary test can be given as an assessment.  These cards can help give 

students a very good understanding of the definitions of the vocabulary 

words. 

 

 While there is some variance, the time needed to cover this approach to 

vocabulary will most likely take the entire class period because each student 

is writing a sentence, drawing, and composing an opposing word meaning. 

 

 This suggested approach of how to help students learn the vocabulary words 

may be substituted with other methods if time is not available. By default, 

students could also define the vocabulary as you usually do in your regular 

classroom format. 
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 Research and Revise - readings are mandatory and will help with completing the 

challenge.  This gives the students more insight and freedom of thought.  If 

students split the readings, it is highly recommended to have a place for the 

students to regroup into their teams and be able to sit and visit with their 

teammates to share their knowledge about what they have learned.   

 Sharing information as well as notes will help the teammates comprehend all 

the information that has been given to them.   

 

 This round table session should be at least 10 minutes but no longer than 20 

minutes. 

 

 Keep in mind that as the teacher/facilitator, must listen to the conversations.  

The students have to keep the conversations on their topics.  This would be a 

good opportunity for the teacher/facilitator to walk among the groups and visit 

individually within the groups to see where each student’s interest lies. 

 

 This is opportunity to wander about can be an easy informal assessment. 

 Labs/Activities - There are several lab activities in each Legacy Cycle.  The 

teacher/facilitator can use one or all or substitute any lab that is similar if 

constraints such as time or finances are involved. 

 When a hands-on lab cannot be found for an activity, a substitute 

demonstration lab can be a good “second-best” answer. While it may be 

difficult to secure thirty lab kits, one kit used as a demonstration can be more 

feasible. With document cameras and video equipment, labs are easier to pull 

together than just “wishing we could do that.”   

 

 Students are eager to work with their hands.  The sense of accomplishment 

and completing a lab is a multitasked operation.  This touches on all learning 

styles such as auditory, kinesthetic, visual, and self achievement in ways that 

students can work out an experiment to their advantage by learning more 

about the subject at hand. 

 

 The teacher should include lab reports as an assessment for the lab 

assignments. 

 

 Most labs take about 30-40 minutes if you have 50 minute class periods.  

Teacher/facilitator may have to prepare the lab for students before the class.  
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 Being prepared before class starts provides the advantage of having the 

whole class period to complete lab and conduct discussion afterwards. 

 Field trips are a great way to create enthusiasm about all subjects.  Being able to 

breathe it, feel it, taste it, touch it, hear it, brings all senses alive! 

 Virtual labs are a super alternative.  Add a scented candle, music/sounds that 

suggest that time period or place in the world.  Move the desks, dim the lights, 

and sit on the floor to erase the feel of the classroom.  You could 

almost….yes, travel to another place and time to provide a great inspiration to 

learning. 

 Go Public section of the Legacy Cycle is where the students shine like the sun.  

The students take ownership of their learning and will be able to show their 

classmates, visitors, and their teacher just how much they have learned. 

 Self pride will allow your students time to shine in their presentations. 

 

 You will need to dedicate at least one class period to have class 

presentations.  They students will have individual rubrics to grade within their 

group/team. 

 

 The groups should also have rubrics to grade other groups/teams. 

 

 The teacher/facilitator will have a rubric to grade the product and the 

presentation of each group/team. 

 

 Have guests such as your principal, PDAS evaluator, teachers on 

conferences during this period to come to the best show case ever! 

 

 The students could present this event at open house if they are comfortable 

with it. 

 

 Believe in your students.  They’ll believe in you. 
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 Rubrics are needed to grade the “Go Public” Products. 

 www.makeworksheets.com is a wonderful tool to get rubrics.  There is a small 

fee per year but well worth the price. 

 

 Rubrics give students the information that they need to be successful.  

 

 The rubrics for this challenge could be:  map making, peer group, and group 

member evaluation. 

 

 Assessments: There are several ways to get assessments out of this challenge.  

There are enough activities, assignments, testing potentials, as well as a project 

to several minor and major grades. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: http://school.discoveryeducation.com/clipart/clip/computerkey_color.html 

 

 

 

 

http://www.makeworksheets.com/
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Education Standards 

Correlation to the Texas Essential Knowledge and Skills (TEKS) 

  It’s the Sea, Let it Be?  

TEKS 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

Aquatic Science ALL ALL ALL A-C B A-B  A-C        

Earth and Space Science ALL ALL ALL          B   

Integrated Physics and Chemistry ALL ALL ALL  G-H           

The full TEKS may be downloaded from the Texas Education Agency Web Site, 

http://ritter.tea.state.tx.us/rules/tac/chapter112/ch112c.html, accessed June 11, 2011 

Correlation to National Science Education Standards Grades 9-12 

Content Area Standard Correlation  

Unifying Concepts 

and Processes 

Evidence, models, and explanation  Learners evaluate a scenario, gathering evidence to create a model of why that 

scenario existed, and explain their findings within "professional" environs. 

Science as Inquiry Abilities and understanding of scientific 

inquiry  

Learners draw conclusions, but recognize that many questions are unanswered 

because the data is insufficient.  They use investigative techniques and questioning 

(of experts and of data) to create analyses and recommendations. 

Earth and Space 

Sciences 

Energy in the Earth system, 

geochemical cycles, and the origin and 

evolution of the Earth system 

Learners develop an understanding of the complexities of simultaneous human 

impact and human dependence on water as a resource. 

Science in Personal 

and Social 

Perspectives  

Environmental quality and natural and 

human-induced hazards  

Learners develop an understanding of the inexorable link between humans and 

water for survival, recreation, commerce, agriculture, etc., and how that link is 

influenced by natural and man-made factors. 

History and Nature of 

Science 

Science as a human endeavor and 

historical perspectives 

Learners work in teams to analyze real data to draw conclusions in a similar 

manner to that of real scientists.  Learners also examine the past use of water in 

their communities comparing it to modern usage. 

 

Source: National Science Education Standards Grades 9-12, 

http://www.nap.edu/openbook.php?record_id=4962, accessed June 11, 2011. 

 
 
 
 

http://ritter.tea.state.tx.us/rules/tac/chapter112/ch112c.html
http://www.nap.edu/openbook.php?record_id=4962
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Correlation to Ocean Literacy:  
The Essential Principles of Ocean Sciences K-12 

1. The Earth has one big ocean with many features 
a. The ocean is the dominant physical feature on our planet Earth— covering 
approximately 70% of the planet’s surface. There is one ocean with many ocean 
basins, such as the North Pacific, South Pacific, North Atlantic, South Atlantic, 
Indian and Arctic. 
b. An ocean basin’s size, shape and features (such as islands, trenches, mid-
ocean ridges, and rift valleys) vary due to the movement of Earth’s lithospheric 
plates. Earth’s highest peaks, deepest valleys and flattest vast plains are all in 
the ocean. 
c. Throughout the ocean there is one interconnected circulation system powered 
by wind, tides, the force of the Earth’s rotation (Coriolis Effect), the Sun, and 
water density differences. The shape of ocean basins and adjacent land masses 
influence the path of circulation. 
d. Sea level is the average height of the ocean relative to the land, taking into 
account the differences caused by tides. Sea level changes as plate tectonics 
cause the volume of ocean basins and the height of the land to change. It 
changes as ice caps on land melt or grow. It also changes as sea water expands 
and contracts when ocean water warms and cools. 

3. The ocean is a major influence on weather and climate. 
a. The ocean controls weather and climate by dominating the Earth’s energy, 
water and carbon systems. 
f. The ocean has had, and will continue to have, a significant influence on climate 
change by absorbing, storing, and moving heat, carbon and water. 
 

6. The ocean and humans are inextricably interconnected. 
b. From the ocean we get foods, medicines, and mineral and energy resources. 
In addition, it provides jobs, supports our nation’s economy, serves as a highway 
for transportation of goods and people, and plays a role in national security. 
f. Coastal regions are susceptible to natural hazards (such as tsunamis, 
hurricanes, cyclones, sea level change, and storm surges). 
 

7. The ocean is largely unexplored. 
b. Understanding the ocean is more than a matter of curiosity. 
d. New technologies, sensors and tools are expanding our ability to explore the 
ocean. Ocean scientists are relying more and more on satellites, drifters, buoys, 
subsea observatories and unmanned submersibles. 
e. Use of mathematical models is now an essential part of ocean sciences. 
Models help us understand the complexity of the ocean and of its interaction with 
Earth’s climate. They process observations and help describe the interactions 
among systems. 
f. Ocean exploration is truly interdisciplinary. It requires close collaboration 
among biologists, chemists, climatologists, computer programmers, engineers, 
geologists, meteorologists, and physicists, and new ways of thinking.  
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Source: OCEAN LITERACY ESSENTIAL PRINCIPLES AND FUNDAMENTAL 
CONCEPTS 
(http://www.coexploration.org/oceanliteracy/documents/OceanLitChart.pdf 
Accessed June 7, 2011). 

 

 

 

 

 

 

http://www.coexploration.org/oceanliteracy/documents/OceanLitChart.pdf 

http://www.coexploration.org/oceanliteracy/documents/OceanLitChart.pdf
http://www.coexploration.org/oceanliteracy/documents/OceanLitChart.pdf
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Earth Science Literacy: The Big Ideas and Supporting Concepts of Earth 
Science 

Each big idea is backed by supporting concepts comparable to those underlying the 
National Science Education Standards and the American Association for the 
Advancement of Science Benchmarks for Science Literacy 
 
Correlation to Earth Science Literacy:  
 
Earth Science Literacy Principles 

BIG IDEA 1. Earth scientists use repeatable observations and testable ideas to 
understand and explain our planet.  

1.2  Earth scientists use a large variety of scientific principles to understand how 
our planet works. Earth scientists combine study of Earth’s geology with aspects of 
biology, chemistry, physics, and mathematics in order to understand the complexities of 
the Earth system. 

BIG IDEA 5. Earth is the water planet. 

 5.3 Water’s unique combination of physical and chemical properties are essential 
to the dynamics of all of Earth’s systems. These properties include the manner 

in which water absorbs and releases heat, reflects sunlight, expands upon freezing, 
and dissolves other materials. 

BIG IDEA 7. Humans depend on Earth for resources. 

 7.2 Geology affects the distribution and development of human populations. 
Human populations have historically concentrated at sites that are geologically 
advantageous to commerce, food production, and other aspects of civilization.  

 
Source:  Earth Science Literacy Principles  
(http://www.earthscienceliteracy.org/ Accessed June 20, 2011).  
                                                                                

http://www.uwsp.edu/geo/faculty/ritter/geog101/textbook/circulation/ocean_circulation.html 
 

http://www.earthscienceliteracy.org/
http://www.uwsp.edu/geo/faculty/ritter/geog101/textbook/circulation/ocean_circulation.html
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Basic Conceptual Understandings 

 
 The ocean is the dominant physical feature on our planet Earth—covering 

approximately 70% of the planet’s surface. There is one ocean with many ocean basins, 
such as the North Pacific, South Pacific, North Atlantic, South Atlantic, Indian and Arctic 
(Ocean Literacy Principle 1.a).  Not all students understand that the Gulf of Mexico 
is part of the world ocean.  
 

 An ocean basin’s size, shape and features (such as islands, trenches, mid-ocean 
ridges, and rift valleys) vary due to the movement of Earth’s lithospheric plates. Earth’s 
highest peaks, deepest valleys and flattest vast plains are all in the ocean (Ocean 
Literacy Principle 1.b). The topography of the Earth is not limited to dry land, the 
ocean bottoms have divergent forms and shapes of varying size.  
 

 Throughout the ocean there is one interconnected circulation system powered by 
wind, tides, the force of the Earth’s rotation (Coriolis Effect), the Sun, and water density 
differences. The shape of ocean basins and adjacent land masses influence the path of 
circulation (Ocean Literacy Principle 1.c). Physical forces and shapes determine how 
things move in the ocean.  

 Sea level is the average height of the ocean relative to the land, taking into account 
the differences caused by tides. Sea level changes as plate tectonics cause the volume 
of ocean basins and the height of the land to change. It changes as ice caps on land 
melt or grow. It also changes as sea water expands and contracts when ocean water 
warms and cools (Ocean Literacy Principle 1.d). The volume of the world ocean 
changes as it moves and as it is acted upon by other forces.  

 The ocean controls weather and climate by dominating the Earth’s energy, water and 
carbon systems (Ocean Literacy Principle 3.a). Ocean water mixes due to upwelling 
and downwelling actions. 
 

 The ocean has had, and will continue to have, a significant influence on climate 
change by absorbing, storing, and moving heat, carbon and water (Ocean Literacy 
Principle 3.f). The oceans act as a massive sponge that can hold and release 
energy and materials.  
 

 From the ocean we get foods, medicines, and mineral and energy resources. In 
addition, it provides jobs, supports our nation’s economy, serves as a highway for 
transportation of goods and people, and plays a role in national security (Ocean Literacy 
Principle 6.b). This reliance began with the earliest sea-faring civilizations and has 
grown to make our world more interdependent while making us more dependent 
on the world ocean.   
 

 Coastal regions are susceptible to natural hazards (such as tsunamis, hurricanes, 
cyclones, sea level change, and storm surges) (Ocean Literacy 6.f). In spite of the 
risks, we are still drawn to live close to the sea.  
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 Understanding the ocean is more than a matter of curiosity. Exploration, inquiry and 
study are required to better understand ocean systems and processes (Ocean Literacy 
Principle 7.b). Education of the oceans needs to begin an early age so that 
students can become life-long learners of our relationship to the ocean. 
 

 New technologies, sensors and tools are expanding our ability to explore the ocean. 
Ocean scientists are relying more and more on satellites, drifters, buoys, subsea 
observatories and unmanned submersibles (Ocean Literacy Principle 7.d). New 
technology helps us to explore the unknown territory of the ocean.  
 

 Use of mathematical models is now an essential part of ocean sciences. Models help 
us understand the complexity of the ocean and of its interaction with Earth’s climate. 
They process observations and help describe the interactions among systems (Ocean 
Literacy Principle 7.e). Mathematical models are essential to an understanding of 
every natural system.  
 

 Ocean exploration is truly interdisciplinary. It requires close collaboration among 
biologists, chemists, climatologists, computer programmers, engineers, geologists, 
meteorologists, and physicists, and new ways of thinking (Ocean Literacy Principle 7.f). 
It takes people with different educational backgrounds and expertise who can 
work as part of a team to study and understand the ocean.  No single person can 
study and comprehend every facet of the world ocean. 
 

Earth scientists combine study of Earth’s geology with aspects of biology, chemistry, 
physics, and mathematics in order to understand the complexities of the Earth system 
(Earth Science Literary Principle 1.2). It requires knowledge of multiple disciplines 
to study and understand the ocean; no single scientific discipline can explain 
every facet of the world ocean. 
 

These properties include the manner in which water absorbs and releases heat,  
reflects sunlight, expands upon freezing, and dissolves other materials (Earth Science  
Literary Principle 5.3). Circulation of wind and current patterns give students an 
understanding of climate as well as fishing (i.e. El Nino).  Water properties tie into 
climate as well as many ways humans depend on the ocean for survival. 

 
Human populations have historically concentrated at sites that are geologically  

advantageous to commerce, food production, and other aspects of civilization (Earth 
Science Literary Principle 7.2). Many civilizations before us and after will always be 

drawn to coastline to inhabit.  The food, access to trade routes and 
transportation, entertainment, jobs, and the beauty are just a few that cause us to 
yearn to be close by the ocean.  
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References and Resources 

This has an interactive quiz over currents. 
(http://oceanworld.tamu.edu/students/currents/currents_quiz.htm 
Accessed June 18, 2011). 
Students can get quiz evaluated after completion.  The students can then go back to 
weak areas and tutor themselves about the topic and retake quiz.  Teacher can take a 
grade on this quiz if a grade is needed. 
 
Salinity and temperature play a very important role in making ocean currents.  
 (http://www.mos.org/oceans/motion/currents.html 
Accessed June 30, 2011). 
This lab is a great extension website.  It has several tools to help explain many facets of 
our ocean. 
 
Brush up. 
 (http://www.youtube.com/watch?v=HWFDKdxK75E  
Accessed June 30, 2011). 
9 minute explanation of Ocean & Atmosphere - 3-Cell Atmospheric Circulation, Part 1 
This video helps to brush up on the atmospheric circulation for teachers.  It gives great 
explanations to share with your students.  Video is a little dry to show in class. 
 
3 Circulation Cells. 
(http://oceanservice.noaa.gov/education/yos/resource/JetStream/global/circ.htm  
Accessed June 18, 2011). 
 This website has a great diagram that explains the three Circulation cells (Hadley, 
Ferrell, Polar) within the poles and the equator. Under the “Learning Lesson” there is a 
lab that helps the students understand that wind is created by heat.   
 
Hadley Cell. 
(http://kingfish.coastal.edu/marine/Animations/Hadley/hadley.html  
Accessed June 21, 2011). 
An animation that is easy to understand because you can add the circulation cells by 
pressing a coordinating button to show how they flow on the Earth by latitudes.  
 
This is a video on ocean currents. 
(http://oceanexplorer.noaa.gov/edu/learning/player/lesson08.html 
Accessed June 18, 2011). 
This will help students both with visual and audio learning styles to grasp the concept of 
their vocabulary words.  
 
PowerPoint slide presentation on how the ocean moves.  
(http://www.coolclassroom.org/cool_windows/SlideShowVoice.htm 
Accessed June 18, 2011).  
This PowerPoint explains several of the main ideas presented throughout the challenge.  
 
 

http://oceanworld.tamu.edu/students/currents/currents_quiz.htm
http://www.mos.org/oceans/motion/currents.html
http://www.youtube.com/watch?v=HWFDKdxK75E
http://oceanservice.noaa.gov/education/yos/resource/JetStream/global/circ.htm
http://kingfish.coastal.edu/marine/Animations/Hadley/hadley.html
http://oceanexplorer.noaa.gov/edu/learning/player/lesson08.html
http://www.coolclassroom.org/cool_windows/SlideShowVoice.htm
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Describes the effect of drift by using derelict ships in the North Atlantic Gyre.  
(http://www.ovguide.com/movies_tv/nova_adrift_on_the_gulf_stream.htm 
Accessed May 8, 2011). 
This is a great video. (60 minutes in length)  It can be split into two (2) 30 minute 
viewing segments if pressed for classroom time.  If this is too much time to lose for 
instructional purposes, please use the short clip below.   It is from the same video. 
Students can be assigned to watch the entire Nova video at home via internet for 
homework or lesson extension.    
 
Short clip from NOVA video “Adrift on the Gulf Stream.” 
(http://www.teachersdomain.org/resource/ess05.sci.ess.watcyc.drifters/ 
Accessed June 18, 2011). 
Video clip lasting approximately 3 to 4 minutes.  Students can be assigned to watch the 
entire Nova video at home via internet for homework or lesson extension.  
 
General information about the Gulf Stream. 
(http://www.teachersdomain.org/resource/ess05.sci.ess.watcyc.drifters/ 
Accessed June 18, 2011). 
The Gulf Stream by Joanna Gyory, Arthur J. Mariano, Edward H. Ryan.  This gives 
information where the Gulf Stream Current is located in the North Atlantic gyre.  Clicking 
on “seasonal averages” shows the movement of the Gulf Stream current by the 
seasons.  
 
Introduction to Climate and Currents. 
(http://www.msc.ucla.edu/oceanglobe/pdf/climatecurents/currentsentire.pdf 
Accessed June 18, 2011). 
This is a great guide for with reading, vocabulary, and lab experiments.  Don’t get up 
when the guide says 4-8 grade level.  Some students who do not grasp the information 
may do well with a little more time with after school tutorials.  This could open up a cool 
Science Club adventure, too.  
 
Information on ocean currents and sea surface temperatures. 
(http://mynasadata.larc.nasa.gov/preview_lesson.php?&passid=9 
Accessed June 18, 2011). 
An investigative approach to explain how heat is distributed by oceanic currents.  
 
Information on ocean currents and forces that drive them. 
(http://oceanworld.tamu.edu/students/currents/currents1.htm 
Accessed June 18, 2011).  
Reading this self-paced material helps the student find the answers to some of the 
vocabulary and some of the questions asked throughout the challenge. 
 
Map of the Trade Triangle in the North Atlantic. 
(http://oceanworld.tamu.edu/students/currents/currents1.htm 
Accessed June 18, 2011). Map depicting currents that followed a triangular shape with 
trade items that were in demand.  This triangle was how merchant ships traveled.   
 

http://www.ovguide.com/movies_tv/nova_adrift_on_the_gulf_stream.htm
http://www.teachersdomain.org/resource/ess05.sci.ess.watcyc.drifters/
http://www.teachersdomain.org/resource/ess05.sci.ess.watcyc.drifters/
http://www.msc.ucla.edu/oceanglobe/pdf/climatecurents/currentsentire.pdf
http://mynasadata.larc.nasa.gov/preview_lesson.php?&passid=9
http://oceanworld.tamu.edu/students/currents/currents1.htm
http://oceanworld.tamu.edu/students/currents/currents1.htm


Cynthia Cooper 
Dr. Kathy Ellins 

Summer 2011 – UTeach 27969 

Challenges 
Page 49 

 

Significant wave height and direction in real time.  
(http://www.oceanweather.com/data/ 
Accessed June 17, 2011). 
This gives wave height and direction on several locations around the world.  Choose the 
Gulf of Mexico and see how high the waves are in real time.  

 

 

 

 

 

Source:  http://www.fotosearch.com/clip-art/pirate.html 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.oceanweather.com/data/
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Challenge 3:                               

Floats away as a bottle, comes back as a pebble.   

You are on the beach on Padre Island. After a long day, you finish your 

water bottle and put the top back on. Without noticing it, the tide comes 

in and washes the bottle out to sea. You think nothing about one lonely little bottle.  It is 

not going to hurt anything.  Little do you know that Scientist-Teacher Jim has a story for 

you! 

Have you ever met a scientist?  Scientist-Teacher Jim is our guide to help us learn 

about the dangers of plastic. Scientist-Teacher Jim is a 7th grade science teacher.  He 

likes to continue to learn even when school is not in session.   Plastic pollution is 

everywhere but Scientist-Teacher Jim went to a very special place 

to study the impact of plastic on our oceans.   

Scientist-Teacher Jim set sail on the R/ V HSBC Atlantic Explorer  

(http://www.bios.edu/ship_operations/about_rv_ae.html) in the 

summer of July 2010 to the Sargasso Sea. Unfortunately the 

Sargasso Sea has a new nickname the “Plastic Sea,” because so 

much plastic garbage has accumulated there.  Have you ever 

thought of putting a shampoo bottle, a couple plastic cups, a 

toothbrush, and a little water in a blender and puree?   Sounds 

gross, huh? This is what Scientist-Teacher discovered on his voyage.  He spent five 

days at sea running experiments with others to see how bad the plastic pollution really 

had become and he was deeply 

saddened by his findings.   Scientist-

Teacher wants to help you understand 

the perils of plastic pollution so that you 

can help to prevent it.                       

 

 

R/V HSBC Atlantic Explorer   photo by J.M. Manley 

http://www.bios.edu/ship_operations/about_rv_ae.html
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The R/V HSBC Atlantic Explorer  deck 

hands  photo by J.M. Manley 

 

As you and your partner work through this challenge, imagine that you are “bionauts” 

working for the summer on Padre Island, Texas.   Your  mission is create awareness 

about plastic pollution and how plastic dumped on Texas beaches can float away to  the 

Sargasso Sea and even beyond. 

To satisfy this challenge you will create one of the following: 

1. Virtual slide show consisting of 10 slides explaining where the Sargasso Sea is, 

how the plastic pollution is transported from Padre Island to the Sargasso Sea 

by currents, and the flow patterns of the North Atlantic gyre. 

2.  A five minute animated video (i.e. Animoto.com) informing the public about the 

dangers of plastic poisoning for an educational campaign.  Your video must 

show three examples of food webs being destroyed by plastic in order to 

demonstrate how fragile feeding cycles are in different ecosystems. 

3. Write a letter to the mayor requesting that a day to be dedicated as “Plastic 

Pollution Awareness Day.” You will need to create a Fact Page with a minimum 

of 15 Frequently Asked Questions (FAQs) with answers. These questions and 

answers must outline the problem, show the link between Texas and the 

“Plastic Sea” in the North Atlantic, and describe problems that arise when 

wildlife ingest plastic found in the oceans. 

4. Design a concept map showing how consumption of plastic will harm humans 

based on a Fact Page (15 fact minimum) that you create describing wild life 

problems ingesting plastic. 

5. Develop a plan for a beach cleanup day 

with the National Parks and Wild Life at 

Padre Island. Your plan must include a 

report on the types of plastic and 

amounts collected in a specific area, 

describe the journey that plastic 

pollution takes as it floats away on 

ocean currents, and the impact that it 

has on wildlife.   If your school is not 

located near the Texas coast you may work 

with a school that is located near the coast and communicate via IM or 

Podcasting or Skype.  Get the real scoop on the garbage that piles up on our 

state’s beaches.   
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Challenge 3: Generate Ideas 

Your teacher will divide you teams of two to four students to answer questions that will 

provide the knowledge you will need to address the challenge. Use the resources 

provided under “Multiple Perspectives,” to help you answer the questions.   When you 

have finished, your team will share your answers and ideas with your classmates.  

Essential Questions 

1. What are plastics made of? 

2. Where is the Sargasso Sea?                   

3. What currents are responsible for transporting plastic from the Texas Gulf Coast 

to the Sargasso Sea? 

4. Which gyre is the Sargasso Sea associated? 

5.  Some plastics float and some sink, how is the plastic debris distributed within the 

basins of the North Atlantic Ocean? 

6. Why is it important that we control our beach trash? 

7. How does the plastic get so far away from the shores? 

8. Where does the smallest of the 

fragments of plastic debris end up? 

9. What are the long term effects of 

plastic pollution upon the oceans? 

10. What do you foresee happening to 

our ocean and sea life in the next 30 

years if people continue to throw 

plastic garbage into our oceans? 

 

 

 

 

 

 

http://www.nbbd.com/OutThere/e

ddycreek/sargassum.JPG 

 

http://www.nbbd.com/OutThere/eddycreek/sargassum.JPG
http://www.nbbd.com/OutThere/eddycreek/sargassum.JPG
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Challenge 3: Multiple Perspectives 

Explore the following resources to find information that help you answer the “Generate 
Ideas” questions and increase your knowledge about the topic. 

The Sargasso Sea (http://openoceansdeepseas.org/Our%20Work/rare-2 
Accessed June 29, 2011). 
Located in the middle of the North Atlantic Ocean.  It is bounded by the Gulf Stream 
current to the west, the North Atlantic current to the north, the Canary current to the 
east, and the North Atlantic Equatorial current to the south.  The Sargasso Sea is a 
world of fauna within itself. 
 
Plastic debris. Tracking Ocean Debris (2008), IPRC Climate, vol. 8, no. 2, pp. 14 - 16.  
(see also http://5gyres.org/media/Tracking_Ocean_Debris_2008.pdf 
Accessed June 29, 2011). 
This article gives information on how plastic debris is located through buoys and 
satellite images. Using this technology, scientists are now able to see where the plastic 
is moving. 
 
For twenty five years the Sea Education Association (SEA) has gathered research 
on plastic pollution in the North Atlantic. 
(http://www.sea.edu/plastics/index.htm  Accessed June 29, 2011). 
The North Atlantic Expedition 2010 website provides information in journal form, science 
reports, photo and video galleries.  (Watch video at bottom of home page) 
 
Information about plastic debris in the ocean. 
(http://marinedebris.noaa.gov/info/pdf/plastic.pdf Accessed June 29, 2011). 
 The National Oceanic and Atmospheric Administration (NOAA) has tried to find answer 
questions about plastics. For example, how does plastic break down?  What speeds or 
delays the process?  What is a microplastic?  
 
Data from 2011 international coastal cleanup report. 
(http://www.oceanconservancy.org/our-work/marine-debris/ Accessed June 29, 2011). 
 Ocean Conservancy’s International Coastal Cleanup has gotten several countries (152) 
involved with 9 million volunteers to pick trash from water ways such as rivers, lakes, 
streams, and oceans.  Just one day a year (for 25 years); these folks have rescued our 
planet’s water ways from 145 million pounds or 66 million kilos of trash.  
 
Map of the Ocean’s five gyres and articles on plastic debris in habitats. 
(http://5gyres.org/global_research/. Accessed June 29, 2011). 
The “Five Gyres” research team sails the world’s ocean and studies the plastic debris in 
the 5 subtropical gyres.  Look under the tab “What’s happening now,” there are several 
short videos explaining what the research crew have experienced at sea and how 
emotional it gets when they find sea life touched by plastic debris.  
 

http://openoceansdeepseas.org/Our%20Work/rare-2
http://5gyres.org/media/Tracking_Ocean_Debris_2008.pdf
http://www.sea.edu/plastics/index.htm
http://marinedebris.noaa.gov/info/pdf/plastic.pdf
http://www.oceanconservancy.org/our-work/marine-debris/
http://5gyres.org/global_research/
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Video archives from BIOS, see “Plastics 2009.” 
(http://www.bios.edu/education/ocean_academy/media/video/plastics.html. Accessed 
June 29, 2011). 
The Bermuda Institute of Ocean Sciences (BIOS) is a global leader in ocean studies 
and education.  This website gives many places to explore from videos to how to 
become an active volunteer on a research vessel just like Scientist-Teacher Jim did in 
the summer of 2010. The Chief Scientist who led the expedition in which Scientist-
Teacher Jim participated was Dr. Maureen Conte (link to 
http://ecosystems.mbl.edu/people.html). 
 
Plastic and more. (http://en.wikipedia.org/wiki/Plastics Accessed June 29, 2011). 
The definition of plastic is given as well as the chemical composition.  The history of 
plastic and the environmental issues are explained.  The code (number) on the bottom 
of the plastic product is called a Resin Identification Code.  This code is explained 
further in the article.  Common uses of plastics are also noted.  
 
Charles Moore, captain of the Algalita, “…describes the marine debris research he has 
conducted on behalf of the Algalita Marine Research Foundation over the past 12 
years…”  in this YouTube video clip. “Current concerns include the ubiquitous presence 
of endocrine disrupting synthetics in the marine environment, with pollutant loads being 
transferred up the food chain to haunt fish, cetaceans and humans.” 
(http://www.youtube.com/watch?v=pEKohTXF4Xw&feature=related  Accessed June 29, 
2011). 
. 
Interview with Seaplex researchers with Scripps Institution of Oceanography describe 
their findings in the North Pacific Garbage Patch. Scripps Institution of Oceanography 
affiliated with University of California San Diego 
(http://scrippsnews.ucsd.edu/Releases/?releaseID=1174 Accessed July 6, 2011). 
 
 

 

 

 

http://www.sea.edu/plastics/gallery-pics.htm 

http://www.bios.edu/education/ocean_academy/media/video/plastics.html
http://en.wikipedia.org/wiki/Plastics
http://www.youtube.com/watch?v=pEKohTXF4Xw&feature=related
http://scrippsnews.ucsd.edu/Releases/?releaseID=1174
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Challenge 3: Research & Revise     

It’s time to research and revise your ideas. Use the following vocabulary and lab 
exercises to help address the challenge.  

 

Lab activity: 

Your teacher will give you the information and materials to complete the American 

Chemistry Council’s Hands on Plastics lab activity.  

(http://www.americanchemistry.com/s_plastics/hands_on_plastics/activities/index.html# 

Accessed June 25, 2011).  When you 

have finished, share your findings with 

your classmates. 

 

 

 

 

 

 

 

 

Vocabulary 

Plastic Sargasso Sea Gulf Stream Float 

Habitat Lipids Awareness Deposit 

Research Biodegrade Gyre Mimic 

Food Chain Food Web Pollution Plastic Garbage Patch 

http://www.sea.edu/plastics/gallery-pics.htm 

 

http://www.americanchemistry.com/s_plastics/hands_on_plastics/activities/index.html
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Challenge 3: Test Your Mettle      

Using what your discovered in Challenge 1 
(Floating) and Challenge 2 (Currents), and these 
websites explore how the Sargasso Sea forms in 
the Atlantic Ocean.  The seaweed that forms this 
sea, Sargassum, can produce thick mats of floating 
matter that will entangle human garbage and 
provide habitat for numerous types of sea life.  
Imagine that you and your partner have been 
selected to lead a study to explore this area. What 
would you expect to find in the seaweed?  How 
much plastic do you think a mat of seaweed could 
carry out to the ocean? Why would this be 
important? 

A great map of the Sargasso Sea and the currents 
that define it are at this website. 
(http://www.bermuda-
triangle.org/html/sargasso_sea.html  Accessed 
June 24, 2011). 

Ecology of life forms dependent upon the Sargasso seaweed . 
(http://en.wikipedia.org/wiki/Sargasso_Sea   Accessed June 24, 2011). 

Take a moment to turn to your partner and share with each other some of the 
information you have just learned. After discussing the Sargasso Sea, continue 
with the next step. 

Go to website below, review information on trash vortex in the Pacific Ocean 
http://www.greenpeace.org/international/campaigns/oceans/pollution/trash-vortex/   
Accessed June 23, 2011 and determine what the effect would be for the Atlantic Ocean.  
Write a report that answers the following questions.   Where would the trash come 
from? Where would the plastic tend to congregate? Would there be a similar effect on 
sea life?   Share your information contained in your report with your classmates. 

  

 

 

 

 

http://www.bermuda-triangle.org/html/sargasso_sea.html
http://www.bermuda-triangle.org/html/sargasso_sea.html
http://en.wikipedia.org/wiki/Sargasso_Sea
http://www.greenpeace.org/international/campaigns/oceans/pollution/trash-vortex/
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Challenge 3: Go Public                     

As you and your partner work through this challenge, 
imagine that you are “bionauts” working for the summer on 
Padre Island, Texas.  Your mission is to create awareness 
about plastic pollution and how plastic dumped on Texas 
beaches can float away to the Sargasso Sea and even 
beyond. 

To satisfy this challenge you will create one of the following: 

1.  Virtual slide show consisting of 10 slides explaining  where the Sargasso Sea 

is, how the plastic pollution is transported from Padre Island to the Sargasso 

Sea by currents, and the flow patterns of the North Atlantic gyre. 

2.  A five minute animated video (i.e. Animoto.com) informing the public about the 

dangers of plastic poisoning for an educational campaign.  Your video must 

show three examples of food webs being destroyed by plastic in order to 

demonstrate how fragile feeding cycles are in different ecosystems. 

3. Write a letter to the mayor requesting that a day to be dedicated as “Plastic 

Pollution Awareness Day.” You will need to create a Fact Page with a minimum 

of 15 Frequently Asked Questions (FAQs) with answers. These questions and 

answers must outline the problem, show the link between Texas and the 

“Plastic Sea” in the North Atlantic, and describe problems that arise when 

wildlife ingest plastic found in the oceans. 

4. Design a concept map showing how consumption of plastic will harm humans 

based on a Fact Page (15 fact minimum) that you create describing wild life 

problems ingesting plastic. 

5. Develop a plan for a beach cleanup day with the National Parks and Wild Life 

at Padre Island. Your plan must include a  report on the types of plastic and 

amounts collected in a specific area, describe the journey that plastic pollution 

takes as it floats away on ocean currents, and the impact that it has on wildlife  

If your school is not located near the Texas coast you may work with a school 

that is located near the coast and communicate via IM, podcasting or Skype.  

Get the real scoop on the garbage that piles up on our state’s beaches.   
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The following rubrics are examples that can be used to help in assessments.  
These will need to be customized to each teacher and classroom’s needs. 

 
POSTER RUBRIC 

Name: ____________ Date: ____________ 

Grade: ____________ Teacher: ____________ 

  Criteria Value 

  1 2 3 4 

Focus The topic is 
unclear. 

The topic is clear 
upon examining 
poster. 

The topic is clear 
when you first 
look at it. 

The topic engages 
viewers at first 
sight. ____ 

Supporting 
Details 

No details support 
the main idea. 

Details are 
provided that 
support the main 
idea, but more 
than one detail is 
inaccurate or 
inappropriate. 

Details are 
provided that 
support the main 
idea, but one 
detail is 
inaccurate or 
inappropriate. 

Appropriate and 
accurate details 
support the main 
idea. ____ 

Drawings and 
Pictures 

No graphics or 
drawings are 
provided. 

The graphics and 
illustrations 
detracted the 
viewer from the 
message of the 
poster. 

The graphics and 
illustrations are 
presented in an 
appropriate 
manner. 

The graphics and 
illustrations 
enhance the 
poster and draw 
viewer's interest 
to the poster. 

____ 

Grammar and 
Spelling 

Has four or more 
punctuation, 
capitalization, and 
spelling errors. 

Has two or three 
punctuation, 
capitalization, and 
spelling errors. 

Has one 
punctuation, 
capitalization, and 
spelling error. 

Has no 
punctuation, 
capitalization, and 
spelling errors. 

____ 

Creativity The piece shows 
little or no 
evidence of 
original thought. 

The student's 
work lacked 
sincere originality. 

The student work 
demonstrates 
originality. 

The student work 
demonstrates a 
unique level of 
originality. 

____ 

Layout Layout is 
confusing. 
Components are 
inconsistent and 
information is 
missing. 

Layout is 
somewhat 
organized. Most of 
the components 
are not consistent. 
Partial information 
can be located. 

Layout is 
organized. Most 
components are 
consistent within 
the publication. 
Information can 
be located. 

Layout is well 
organized. There 
is consistency in 
its components 
that allows the 
reader to easily 
locate information. 

____ 

        Total:----- ____ 

TEACHER COMMENTS         
 www.makeworksheets.com 
 

  

http://www.makeworksheets.com/
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PRIMARY LETTER WRITING RUBRIC  

Name: ____________ 

Date: ____________ 

Grade: ____________ Teacher: ____________ 

  Criteria Value 

  1 2 3 4 

Task Completion Addresses only 
one part of the 
writing task. 

Addresses only 
parts of the 
writing task. 

Addresses most 
parts of the 
writing task. 

Clearly 
addresses all 
parts of the 
writing task 

____ 

Understanding Of 
Purpose 

Demonstrates no 
understanding of 
purpose. 

Demonstrates 
some 
understanding of 
purpose. 

Demonstrates a 
general 
understanding of 
purpose. 

Demonstrates a 
clear 
understanding of 
purpose. 

____ 

Structure/Organization Lacks a clear 
organizational 
structure. 

Maintains an 
inconsistent 
organizational 
structure. 

Maintains a 
mostly consistent 
organizational 
structure. 

Maintains a 
consistent and 
fluid 
organizational 
structure. 

____ 

Central Theme Lacks a central 
theme. 

A suggested 
central idea is 
present but facts, 
details, and/or 
explanations are 
minimal. 

Presents a 
central idea with 
mostly relevant 
facts, details, 
and/or 
explanations. 

Presents a 
central idea with 
completely 
relevant facts, 
details, and/or 
explanations. 

____ 

Grammar/Mechanics Contains serious 
errors in 
grammar, 
punctuation, 
capitalization, or 
spelling. 

Contains several 
errors in 
grammar, 
punctuation, 
capitalization, or 
spelling. 

Contains several 
errors in 
grammar, 
punctuation, 
capitalization, or 
spelling. 

Contains no 
errors in 
grammar, 
punctuation, 
capitalization, or 
spelling. 

____ 

        Total:----- ____ 

TEACHER COMMENTS  
www.makeworksheets.com 
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FACT PAGE/JOURNAL ENTRY RUBRIC 

Name: ____________ Date: ____________ 

Grade: ____________ Teacher: ____________ 

  Criteria Value 

  1 2 3 4 

Content The fact 
page/journal entry 
is not relevant to 
the topic at hand. 

The fact 
page/journal entry 
is relevant to the 
topic at hand. 

The fact 
page/journal entry 
is relevant to the 
topic at hand. The 
work displays 
thought on the 
part of the writer, 
but lacks any real 
world connections. 

The fact 
page/journal entry 
is relevant to the 
topic at hand. The 
work displays 
deep reflection on 
the part of the 
writer. 

____ 

Comprehensibility The reader can 
understand little of 
the writer is trying 
to communicate. 

The reader can 
understand less 
than half of the 
points that the 
writer is trying to 
communicate. 

The reader can 
understand most 
of what the writer 
is trying to 
communicate, but 
1-2 areas are 
unclear. 

The reader can 
understand 
exactly what the 
writer is trying to 
communicate. 

____ 

Grammar / 
Mechanics 

Work has four or 
more spelling 
errors and/or 
grammatical 
errors. 

Work has three 
spelling errors 
and/or 
grammatical 
errors. 

Work has no more 
than one or two 
spelling errors 
and/or 
grammatical 
errors. 

Work has no 
spelling errors 
and/or 
grammatical 
errors. 

____ 

Organization The fact 
page/journal entry 
lacks logical order 
and organization. 

The fact 
page/journal entry 
is illogical and 
confusing at 
times. 

The fact 
page/journal entry 
is logical with a 
few minor errors. 

The fact 
page/journal entry 
is logical and 
effective. 

____ 

Use of vocabulary The appropriate 
use of vocabulary 
is not 
demonstrated for 
the topic. 

The appropriate 
use of vocabulary 
is demonstrated 1-
2 times for the 
topic. 

Appropriate use of 
vocabulary is 
demonstrated 3-4 
times for the topic. 

Appropriate use of 
vocabulary is 
demonstrated for 
the topic. 

____ 

        Total:----- ____ 

TEACHER COMMENTS 
 www.makeworksheets.com 

 

http://www.makeworksheets.com/
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CONCEPT MAP RUBRIC 

Name: ____________ Date: ____________ 

Grade: ____________ Teacher: ____________ 

  Criteria Value 

  1 2 3 4 

Proper Labeling Missing name, 
date, and title. 

Missing two of the 
following: name, 
date, title. 

Missing one of the 
following: name, 
date, title. 

Includes author's 
name, date, and 
title. 

____ 

Central Theme 
Established 

Central theme is 
unclear. Few 
categories center 
on theme. 

Central theme is 
unclear. All 
categories center 
on theme. 

Central theme is 
easy to locate, but 
not all categories 
center on theme. 

Central theme of 
the organizer is 
easily located and 
all categories 
center on theme. 

____ 

Categories 
Support Central 
Theme(s) 

Inaccurate details 
are given to 
support a 
category. 

Accurate details 
are given as 
support for few 
categories. 

Accurate details 
are given as 
support for most 
categories. 

Accurate details 
are given as 
support for all 
categories. 

____ 

Presentation The graphic 
organizer is 
disorganized, 
making the entire 
work hard to read. 

The graphic 
organizer has 
many 
disorganized 
areas, making it 
hard to read in 
many areas. 

The graphic 
organizer has few 
disorganized 
areas, making it 
hard to read in a 
few areas. 

The graphic 
organizer is neat 
and presentable 
with no 
disorganized 
areas. 

____ 

Grammar And 
Spelling 

Has 3 or more 
grammar/spelling 
mistakes. 

Has 2 
grammar/spelling 
mistakes. 

Has 1 
grammar/spelling 
mistake. 

Has no 
grammar/spelling 
mistakes. 

____ 

        Total:----- ____ 

TEACHER COMMENTS  
www.makeworksheets.com 
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PROBLEM SOLVING/ORGANIZATION/REPORT RUBRIC 

Name: ____________ Date: ____________ 

Grade: ____________ Teacher: ____________ 

  Criteria Value 

  1 2 3 4 

Evidence of 
Understanding 

Shows total lack of 
understanding. 

Misinterprets 
major details of 
the problem. 

Misinterprets 
minor details of 
the problem. 

Demonstrates 
complete 
understanding of 
the problem. 

____ 

Response Response is 
present, but not 
complete. 

Begins problem in 
a satisfactory 
manner, yet fails 
to show full 
understanding. 

Satisfactory 
response; 
completes the 
problem 
satisfactorily, but 
the explanation is 
not concise. 

Exemplary 
response; gives a 
clear and concise 
explanation. ____ 

Procedures Steps taken to 
solve the problem 
were 
inappropriate. 

The correct 
procedure was 
followed, but with 
major faults. 

The overall 
mechanics to the 
procedure were 
correct, but with 
minor flaws. 

The steps taken 
were appropriate 
and accurate. ____ 

Answer Incorrect; contains 
four or more 
computational or 
diagramming 
error. 

Incorrect; contains 
two to three 
computational or 
diagramming 
error. 

Incorrect; contains 
one computational 
or diagramming 
error. 

Correct solution. 

____ 

Completeness Does not attempt 
to complete work. 

Answer is 
complete, but fails 
to address two 
aspects of the 
problem. 

Answer is 
complete, but fails 
to address one 
aspect of the 
problem. 

Answer is 
complete and 
addresses all 
aspects of the 
problem. 

____ 

        Total:----- ____ 

TEACHER COMMENTS 
 www.makeworksheets.com 
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Teacher Page 

Information  

 The videos in this Legacy Cycle Challenge are all very short and easy to show 

within one class period.  The longest video is approximately 10 minutes in length. 

Several video media players (such as Real Player) will record snippets if there is 

only a specific portion of a video that you would like to present. Do not forget to 

get permission or provide credit for the source used.  

 

  YouTube is a good source for short clips.  If your school district has blocks you 

may have to save the clips in a file such as Real Player library or have your 

Campus Tech download the videos for you.  I would suggest allowing students to 

use their earplugs or furnishing a class set of headphones so that they can hear 

the story lines that go with the Power Points and other animations.  Again, watch 

your time choosing what you want to add as extra information, there are a lot of 

informative videos just waiting to tell you the story about plastic pollution.   

Time  

 Students will need a teacher/facilitator to monitor their time and keep them on 

track.  Depending on the maturity of students and their ability to work without 

being prompted, it is very easy for students to get off task and difficult to return to 

the main task at hand. 

 

 Within this program are a variety of activities that need to adhere to a sequence 

of time limitations. For example, at the end of the first 15-20 minutes have each 

group meet.  Team members meet with their group leaders and report what they 

have discovered.  This should take 5 minutes.  This gives the students a “mini 

break.”  The next 5-10 minutes should be Team leaders to report to the 

Teacher/Facilitator.  This will help keep teacher in the loop of progress.  This 

informal assessment can help show where the students are and if they have 

accidently strayed off trail. This is the time to give positive feedback to all groups.  

Even to the groups that needed a little push to get back on track.  A small praise 

goes a long ways in getting students to want to continue a project through to 

completion. 

 

 Suggested Time Sequence #1: If you have a 50 minute class, this will leave you 

with about 10 more minutes for students to continue to work on their discoveries.  

At the last 5 minutes of class, have teams collaborate on their attack strategy for 
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the next class period.  This 20-5-10-10-5 is a good time table to follow through 

your Legacy Cycle work check system. 

 

 Suggested Time Sequence #2: If you have block scheduling with 90 minute class 

periods you would still have 40 minutes left of class time.  You are lucky enough 

to run through another check cycle with your students just like the first time.  After 

the second check point, you will have 10 minutes left of class.  You will allow 

students to continue to work on their discoveries until the last 5 minutes of class.  

The last five minutes allow students to collaborate on their attack strategy for 

their next class period.  Your time table will look like a) 20-5-10-10-5; b) 20-5-10-

5.  This will be a good time frame for you to follow through your Legacy Cycle 

work check system. 

Time management 

 Researching will allow students freedom.  As each step of the Legacy Cycle is 

completed, you as the teacher/facilitator will have to verify that the students are 

on track.  A check list at this point can help you as the teacher depending on your 

class time, you will have to customize your own checklist based on the 

suggested timelines, this will help you students keep track of work done and how 

time is spent.  

 

 Depending on your class length and the curriculum time line this will be an easy 

way to help students stay focused.  The loss of time at the end of the project is a 

letdown to students and teachers. 

Projected time scale 

 Legacy Cycle Challenge - read this information out loud completely through with 

your students especially if this is the first time the students have been exposed to 

the Legacy Cycle learning technique.  This will take approximately 30 minutes to 

read through with the class.  Use the next ten minutes to pick out the team 

leaders and teammates.  During the last ten minutes of class, choose the product 

the team wants to produce or start brain storming ideas on how to create the best 

product ever (50 minutes). 

 

 Generate Ideas - depending on how big the student groups are will depend on 

how long it will take the teams to answer the essential questions.  It should take 

about ten minutes to answer each question.  This gives the student time to read 

the material given in Multiple Perspectives and answer the specific question that 

they were assigned to answer.  After 40 minutes of answering questions, ask the 

groups to sit together and share information. 
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 Multiple Perspectives - have groups collaborate and discuss which questions they 

answered by playing a game called:  Password 

 PowerPoint Games: (i.e., Password) (http://jc-schools.net/tutorials/ppt-games/  

Accessed July 2, 2011). 

 

 There are several games to choose from and easy assessment for essential 

questions and vocabulary. You will need to customize the PowerPoint. Very 

simple to set up, bright colors, sound effects and great for reviews.  

 Directions are provided in the PowerPoints.  

 PowerPoint Games is an assessment tool (such as Password) that will tell how 
well the students are doing within the limits of where they need to be in the 
Legacy Cycle Challenge.  This game can be as short as 10 minutes to however 
long the teacher/facilitator chooses. 

 

 Research and Revise:  give groups time to define the vocabulary words.  Students 

tend to just write down the word and a definition.  This is one way to ensure that 

students come away from the assignment with an understanding of the 

vocabulary.  This definition card can be created on 3x5 cards or just plain 

notebook paper.   

Vocabulary word 

Definition 

Vocabulary word used in a sentence. 

Drawing of vocabulary word to help 

remember 

Opposite meaning of the vocabulary 

word 

 

 A vocabulary test can be given as an assessment.  These cards can help give 

students a very good understanding of the definitions of the vocabulary 

words. 

 

 While there is some variance, the time needed to cover this approach to 

vocabulary will most likely take the entire class period because each student 

is writing a sentence, drawing, and composing an opposing word meaning.  

 

 This suggested approach of how to help students learn the vocabulary words 

may be substituted with other methods if time is not available. By default, 

http://jc-schools.net/tutorials/ppt-games/
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students can define the vocabulary as you do in your regular classroom 

format. 

 

Work the Process 

 Research and Revise-readings are mandatory and will help with completing the 

challenge.  This gives the students more insight and freedom of thought.  If 

students split the readings, it is highly recommended to have a place for the 

students to regroup into their teams and be able to sit and visit with their 

teammates to share their knowledge about what they have learned.   

 Sharing information as well as notes will help the teammates comprehend all 

the information that has been given to them.   

 

 This round table session should be at least 10 minutes but no longer than 20 

minutes. 

 

 Keep in mind that as the teacher/facilitator, must listen to the conversations.  

The students have to keep the conversations on their topics.  This would be a 

good opportunity for the teacher/facilitator to walk among the groups and visit 

individually within the groups to see where each student’s interest lies. 

 

 This is opportunity to wander about can be an easy informal assessment. 

 Labs/Activities-There are several lab activities in each Legacy Cycle.  The 

teacher/facilitator can use one or all or substitute any lab that is similar if 

constraints such as time or finances are involved. 

 A demo lab could be the best answer if there is not a substitute to be found.  

One lab kit is easier to get than thirty.  With document cameras and video 

equipment, labs are easier to pull together than just “wishing we could do 

that.”   

 

 Students are eager to work with their hands.  The sense of accomplishment 

and completing a lab is a multitasked operation.  It reaches all learning styles.  

Auditory, kinesthetic, visual, and self achievement are ways students can 

work out an experiment to their advantage of learning more about the subject 

at hand. 

 

 The teacher should include lab reports as an assessment for the lab 

assignments. 
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 Most labs take about 30-40 minutes if you have 50 minute class periods.  

Teacher/facilitator may have to prepare the lab for students before the class.  

 

 Being prepared before class starts provides the advantage of having the 

whole class period to complete lab and conduct discussion afterwards. 

 Field trips are a great way to create enthusiasm about all subjects.  Being able to 

breathe it, feel it, taste it, touch it, hear it, brings all senses alive! 

 Find a local waste management/recycle facility and take a field trip.  This 

will help students understand exactly where the trash goes or does not go. 

 

 On the flip side of things, how about participating in a true life experience?  

Make your own toy out of trash.  This cool web site gives all kinds of ideas 

and there is something for everyone and all ages.   

 

 Make Toys from Trash http://www.arvindguptatoys.com/toys.html  

Accessed July 1, 2011. Making toys with imagination and recycled 

materials.  

 Go Public section of the Legacy Cycle is where the students shine like the sun.  

The students take ownership of their learning and will be able to show their 

classmates, visitors, and their teacher just how much they have learned. 

 Self pride will allow your students time to shine in their presentations. 

 

 You will need to dedicate at least one class period to have class 

presentations.  They students will have individual rubrics to grade within their 

group/team. 

 

 The groups should also have rubrics to grade other groups/teams. 

 

 The teacher/facilitator will have a rubric to grade the product and the 

presentation of each group/team. 

 

 Have guests such as your principal, PDAS evaluator, teachers on 

conferences during this period to come to the best show case ever! 

 

 The students could present this event at open house if they are comfortable 

with it. 

 

 Believe in your students.  They’ll believe in you. 

http://www.arvindguptatoys.com/toys.html
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 Rubrics are needed to grade the Go Public Products. 

 www.makeworksheets.com is a wonderful tool to get rubrics.  There is a small 

fee per year; well worth the price. Accessed since January, 2011. 

 

 Rubrics give students the information that they need to be successful.  

 

 The rubrics for this challenge could be:  poster, letter, fact page, concept 

map, and organization report besides peer and group evaluations. 

 Assessments 

 There are several ways to get assessments out of this challenge.  There are 

enough activities, assignments, testing potentials, as well as a project to 

several minor and major grades. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.makeworksheets.com/
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Education Standards 

Correlation to the Texas Essential Knowledge and Skills (TEKS) 

  It’s the Sea, Let it Be  

TEKS 1 2 3 4 5 6 7 8 9 10 11 12 13 

Aquatic Science ALL ALL ALL A-C A-D A-B  A-C C  A-B A-B  

Earth and Space 

Science 

ALL ALL ALL         D-E B 

Environmental 

Systems 

ALL ALL ALL G-H B-F   B A-D     

The full TEKS may be downloaded from the Texas Education Agency Web Site, 

http://ritter.tea.state.tx.us/rules/tac/chapter112/ch112c.html accessed June 11, 2011 

Correlation to National Science Education Standards Grades 9-12 

Content Area Standard Correlation  

Unifying Concepts 

and Processes 

Evidence, models, and explanation  Learners evaluate a scenario, gathering evidence to create a model of why that 

scenario existed, and explain their findings within "professional" environs. 

Science as Inquiry Abilities and understanding of scientific 

inquiry  

Learners draw conclusions, but recognize that many questions are unanswered 

because the data is insufficient.  They use investigative techniques and questioning 

(of experts and of data) to create analyses and recommendations. 

Earth and Space 

Sciences 

Energy in the Earth system, 

geochemical cycles, and the origin and 

evolution of the Earth system 

Learners develop an understanding of the complexities of simultaneous human 

impact and human dependence on water as a resource. 

Science in Personal 

and Social 

Perspectives  

Environmental quality and natural and 

human-induced hazards  

Learners develop an understanding of the inexorable link between humans and 

water for survival, recreation, commerce, agriculture, etc., and how that link is 

influenced by natural and man-made factors. 

History and Nature of 

Science 

Science as a human endeavor and 

historical perspectives 

Learners work in teams to analyze real data to draw conclusions in a similar 

manner to that of real scientists.  Learners also examine the past use of water in 

their communities comparing it to modern usage. 

 

Source: National Science Education Standards Grades 9-12, http://www.nap.edu/openbook.php?record_id=4962, accessed June 

11, 2011. 

 
 
 

http://ritter.tea.state.tx.us/rules/tac/chapter112/ch112c.html
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Correlation to Ocean Literacy:  
The Essential Principles of Ocean Sciences K-12 
 

1. The Earth has one big ocean with many features 
a. The ocean is the dominant physical feature on our planet Earth— covering 
approximately 70% of the planet’s surface. There is one ocean with many ocean 
basins, such as the North Pacific, South Pacific, North Atlantic, South Atlantic, 
Indian and Arctic. 
c. Throughout the ocean there is one interconnected circulation system powered 
by wind, tides, the force of the Earth’s rotation (Coriolis Effect), the Sun, and 
water density differences. The shape of ocean basins and adjacent land masses 
influence the path of circulation. 
g. The ocean is connected to major lakes, watersheds and waterways because 
all major watersheds on Earth drain to the ocean. Rivers and streams transport 
nutrients, salts, sediments and pollutants from watersheds to estuaries and to the 
ocean. 
h. Although the ocean is large, it is finite and resources are limited. 

 
5. The ocean supports a great diversity of life and ecosystems 

a. Ocean life ranges in size from the smallest virus to the largest animal that has 
lived on Earth, the blue whale 
b. Most life in the ocean exists as microbes. Microbes are the most important 
primary producers in the ocean. Not only are they the most abundant life form in 
the ocean, they have extremely fast growth rates and life cycles. 
c. Some major groups are found exclusively in the ocean. The diversity of major 
groups of organisms is much greater in the ocean than on land  
d. Ocean biology provides many unique examples of life cycles, adaptations and 
important relationships among organisms (symbiosis, predator-prey dynamics 
and energy transfer) that do not occur on land. 
f. Ocean habitats are defined by environmental factors. Due to interactions of 
abiotic factors such as salinity, temperature, oxygen, pH, light, nutrients, 
pressure, substrate and circulation, ocean life is not evenly distributed temporally 
or spatially, i.e., it is “patchy”. Some regions of the ocean support more diverse 
and abundant life than anywhere on Earth, while much of the ocean is 
considered a desert. 
h. Tides, waves and predation cause vertical zonation patterns along the shore, 
influencing the distribution and diversity of organisms. 

 
6. The ocean and humans are inextricably interconnected. 

b. From the ocean we get foods, medicines, and mineral and energy resources. 
In addition, it provides jobs, supports our nation’s economy, serves as a highway 
for transportation of goods and people, and plays a role in national security.  
c. The ocean is a source of inspiration, recreation, rejuvenation and discovery. It 
is also an important element in the heritage of many cultures. 
d. Much of the world’s population lives in coastal areas. 
e. Humans affect the ocean in a variety of ways. Laws, regulations and resource 
management affect what is taken out and put into the ocean. Human 
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development and activity leads to pollution (point source, non-point source, and 
noise pollution) and physical modifications (changes to beaches, shores and 
rivers). In addition, humans have removed most of the large vertebrates from the 
ocean  
g. Everyone is responsible for caring for the ocean. The ocean sustains life on 
Earth and humans must live in ways that sustain the ocean. Individual and 
collective actions are needed to effectively manage ocean resources for all. 

 
7. The ocean is largely unexplored.  

b. Understanding the ocean is more than a matter of curiosity. 
d. New technologies, sensors and tools are expanding our ability to explore the 
ocean. Ocean scientists are relying more and more on satellites, drifters, buoys, 
subsea observatories and unmanned submersibles. 
e. Use of mathematical models is now an essential part of ocean sciences. 
Models help us understand the complexity of the ocean and of its interaction with 
Earth’s climate. They process observations and help describe the interactions 
among systems. 

  f. Ocean exploration is truly interdisciplinary. It requires close collaboration 
among biologists, chemists, climatologists, computer programmers, engineers, 
geologists, meteorologists, and physicists, and new ways of thinking.  
 

Source: OCEAN LITERACY ESSENTIAL PRINCIPLES AND FUNDAMENTAL 
CONCEPTS 
http://www.coexploration.org/oceanliteracy/documents/OceanLitChart.pdf 
Accessed June 7, 2011.  

 

 

 
 
 
 
 
 
 
 
 
 

http://www.coexploration.org/oceanliteracy/documents/OceanLitChart.pdf 
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Earth Science Literacy: The Big Ideas and Supporting Concepts of Earth 
Science 
 
Each big idea is backed by supporting concepts comparable to those underlying the 
National Science Education Standards and the American Association for the 
Advancement of Science Benchmarks for Science Literacy 
  
 
Earth Science Literacy Principles 
 
BIG IDEA 1. Earth scientists use repeatable observations and  
testable ideas to understand and explain our planet. 
 
1.1   Earth scientists find solutions to society’s needs. Earth scientists work on 
challenging problems that face humanity on topics such as climate change and human 
impacts on Earth. Earth scientists successfully predict hazards to humans and locate 
and recover natural resources, making possible the flourishing of humans on Earth. 

 
1.2 Earth scientists use a large variety of scientific principles to understand how 
our planet works. Earth scientists combine study of Earth’s geology with aspects of 
biology, chemistry, physics, and mathematics in order to understand the complexities of 
the Earth system.  
 
1.3 Earth science investigations take many different forms. 
Earth scientists do reproducible experiments and collect multiple lines of evidence. This 
evidence is taken from field, analytical, theoretical, experimental, and modeling studies. 
 
1.5 Earth scientists use their understanding of the past to forecast Earth’s future.   
Earth science research tells us how Earth functioned in the past under conditions not 
seen today and how conditions are likely to change in the future. 
 
BIG IDEA 5. Earth is the water planet. 
 
5.2 Water is essential for life on Earth.  Earth is unique in our Solar System in that 
water has coexisted at Earth’s surface in three phases (solid, liquid, and gas) for billions 
of years, allowing the development and continuous evolution of life. 
 
BIG IDEA 6.  Life evolves on a dynamic Earth and continuously modifies Earth. 
 
6.2  Evolution, including the origination and extinction of species, is a natural and 
ongoing process. Changes to Earth and its ecosystems determine which individuals, 
populations, and species survive. As an outcome of dynamic Earth processes, life has 
adapted through evolution to new, diverse, and ever-changing niches. 
 
6.5  Microorganisms dominated Earth’s early biosphere and continue today to be 
the most widespread, abundant, and diverse group of organisms on the planet. 



Cynthia Cooper 
Dr. Kathy Ellins 

Summer 2011 – UTeach 27969 

Challenges 
Page 73 

 

Microbes change the chemistry of Earth’s surface and play a critical role in nutrient 
cycling within most ecosystems. 
 
BIG IDEA 7. Humans depend on Earth for resources. 
7.2  Geology affects the distribution and development of human populations. 
Human populations have historically concentrated at sites that are geologically 
advantageous to commerce, food production, and other aspects of civilization.  
     
Source:  Earth Science Literacy Principles  
http://www.earthscienceliteracy.org/ Accessed June 20, 2011.  

 
 
 
 

 
 

http://english-learning-made-easy.blogspot.com/ 
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Basic Conceptual Understandings 
  

 The ocean is the dominant physical feature on our planet Earth—covering 
approximately 70% of the planet’s surface. There is one ocean with many ocean basins, 
such as the North Pacific, South Pacific, North Atlantic, South Atlantic, Indian and Arctic 
(Ocean Literacy Principle 1.a).  Not all students understand that the Gulf of Mexico 
is part of the world ocean.  
 

 Throughout the ocean there is one interconnected circulation system powered by 
wind, tides, the force of the Earth’s rotation (Coriolis Effect), the Sun, and water density 
differences. The shape of ocean basins and adjacent land masses influence the path of 
circulation (Ocean Literacy Principle 1.c). Physical forces and shapes determine how 
things move in the ocean.  
 

 The ocean is connected to major lakes, watersheds and waterways because all 
major watersheds on Earth drain to the ocean. Rivers and streams transport nutrients, 
salts, sediments and pollutants from watersheds to estuaries and to the ocean (Ocean 
Literacy Principle 1.g). Plastic pollution will eventually enter the oceans via 
waterways on land. 
 

 Although the ocean is large, it is finite and resources are limited (Ocean Literacy 
Principle 1.h). Plastic pollution is in all parts of the world ocean and is poisoning 
sea life that we all depend upon.  
 

 Ocean life ranges in size from the smallest virus to the largest animal that has lived 
on Earth, the blue whale (Ocean Literacy Principle 5.a). Ocean life will be diminished 
if plastic pollution continues at its present rate.  
 

 Most life in the ocean exists as microbes. Microbes are the most important primary 
producers in the ocean. Not only are they the most abundant life form in the ocean, they 
have extremely fast growth rates and life cycles (Ocean Literacy Principle 5.b). Plastic 
debris is being mistakenly consumed by fish and birds as food. 
 

 Some major groups are found exclusively in the ocean. The diversity of major groups 
of organisms is much greater in the ocean than on land (Ocean Literacy Principle 5.c). 
Loss of the diversity of organisms in the contaminated waters will upset the 
ecosystems.  
 

 Ocean biology provides many unique examples of life cycles, adaptations and 
important relationships among organisms (symbiosis, predator-prey dynamics and 
energy transfer) that do not occur on land (Ocean Literacy Principle 5.d). Predator-prey 
dynamics will both suffer due to plastic poisoning.  
 

 Ocean habitats are defined by environmental factors. Due to interactions of abiotic 
factors such as salinity, temperature, oxygen, pH, light, nutrients, pressure, substrate 
and circulation, ocean life is not evenly distributed temporally or spatially, i.e., it is 
“patchy”. Some regions of the ocean support more diverse and abundant life than 
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anywhere on Earth, while much of the ocean is considered a desert (Ocean Literacy 
Principle 5.f). Ocean habitats will change as a result of plastic pollution and have a 
difficult time returning to a sustainable system due to the lack of the correct 
nutrients in the ocean.  
 

 Tides, waves and predation cause vertical zonation patterns along the shore, 
influencing the distribution and diversity of organisms (Ocean Literacy Principle 5.h). 
Tides and waves help to distribute plastic debris throughout the world ocean. 
 

 From the ocean we get foods, medicines, and mineral and energy resources. In 
addition, it provides jobs, supports our nation’s economy, serves as a highway for 
transportation of goods and people, and plays a role in national security (Ocean Literacy 
Principle 6.b). This reliance began with the earliest sea-faring civilizations and has 
grown to make our world more interdependent while making us more dependent 
on the world ocean.   
 

 The ocean is a source of inspiration, recreation, rejuvenation and discovery. It is also 
an important element in the heritage of many cultures (Ocean Literacy 6.c). The oceans 
as a source of reflection and relaxation will be lost the day people cannot get into 
the water or easily find tranquility from the ocean. 
 

 Much of the world’s population lives in coastal areas (Ocean Literacy 6.d). People 
will not want to live near the coastline if it is congested with plastic debris and 
clogged with disease and unwanted vermin.  
 

 Humans affect the ocean in a variety of ways. Laws, regulations and resource 
management affect what is taken out and put into the ocean. Human development and 
activity leads to pollution (point source, non-point source, and noise pollution) and 
physical modifications (changes to beaches, shores and rivers). In addition, humans 
have removed most of the large vertebrates from the ocean (Ocean Literacy 6.e). 
Humans will have to find ways to correct how plastic pollution is hurting our 
water ecosystems.  
 

 Coastal regions are susceptible to natural hazards (such as tsunamis, hurricanes, 
cyclones, sea level change, and storm surges) (Ocean Literacy 6.f). With all this 
devastation, we are still drawn to live close to the sea. 
 

 Everyone is responsible for caring for the ocean. The ocean sustains life on Earth 
and humans must live in ways that sustain the ocean. Individual and collective actions 
are needed to effectively manage ocean resources for all  
(Ocean Literacy 6.g). Everyone should be aware that using plastics is polluting the 
ocean and should be responsible by cutting back on their use of plastics.  
 

 Understanding the ocean is more than a matter of curiosity. Exploration, inquiry and 
study are required to better understand ocean systems and processes (Ocean Literacy 
Principle 7.b). Education of the oceans needs to begin an early age so that 
students can become life-long learners of our relationship to the ocean. 
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 New technologies, sensors and tools are expanding our ability to explore the ocean. 

Ocean scientists are relying more and more on satellites, drifters, buoys, subsea 
observatories and unmanned submersibles (Ocean Literacy Principle 7.d). New 
technology helps us to explore the unknown territory of the ocean.  
 

 Use of mathematical models is now an essential part of ocean sciences. Models help 
us understand the complexity of the ocean and of its interaction with Earth’s climate. 
They process observations and help describe the interactions among systems (Ocean 
Literacy Principle 7.e). Mathematical models are essential to an understanding of 
every natural system.  
 

 Ocean exploration is truly interdisciplinary. It requires close collaboration among 
biologists, chemists, climatologists, computer programmers, engineers, geologists, 
meteorologists, and physicists, and new ways of thinking (Ocean Literacy Principle 7.f). 
It takes all educational backgrounds to study and understand the ocean; no 
single science can undertake to comprehend every facet of the world ocean. 
 

 Earth scientists find solutions to society’s needs. Earth scientists work on challenging 
problems that face humanity on topics such as climate change and human impacts on 
Earth. Earth scientists successfully predict hazards to humans and locate and recover 
natural resources, making possible the flourishing of humans on Earth (Earth Science 
Literacy Principle 1.1). Plastic pollution is dangerous to the ecological resources of 
the world oceans and the needs of man. 
 

 Earth scientists combine study of Earth’s geology with aspects of biology, chemistry, 
physics, and mathematics in order to understand the complexities of the Earth system 
(Earth Science Literacy Principle 1.2). It takes all educational backgrounds to study 
and understand the ocean; no single science can undertake to comprehend every 
facet of the world ocean. 
 

 Earth science investigations take many different forms. Earth scientists do 
reproducible experiments and collect multiple lines of evidence. This evidence is taken 
from field, analytical, theoretical, experimental, and modeling studies (Earth Science 
Literacy Principle 1.3). Investigations need to be reproducible and shared 
collaboratively within the scientific community. 
 

 Earth scientists use their understanding of the past to forecast Earth’s future. Earth 
science research tells us how Earth functioned in the past under conditions not seen 
today and how conditions are likely to change in the future (Earth Science Literacy 
Principle 1.5). Plastic pollution is killing off certain types of sea life and the future 
is bleak for some species.  
 

 Water is essential for life on Earth.  Earth is unique in our Solar System in that water 
has coexisted at Earth’s surface in three phases (solid, liquid, and gas) for billions of 
years, allowing the development and continuous evolution of life (Earth Science Literacy 
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Principle 5.2). We share with all organic organisms the need for clean water in 
order to survive.  
 

 Evolution, including the origination and extinction of species, is a natural and ongoing 
process. Changes to Earth and its ecosystems determine which individuals, 
populations, and species survive. As an outcome of dynamic Earth processes, life has 
adapted through evolution to new, diverse, and ever-changing niches (Earth Science 
Literacy Principle 6.2). Plastic pollution is forcing the extinction of sea life before 
its evolutional timeframe.  
 

 Geology affects the distribution and development of human populations. Human 
populations have historically concentrated at sites that are geologically advantageous to 
commerce, food production, and other aspects of civilization (Earth Science Literacy 
Principle 7.2). Many civilizations before us and after will always be drawn to 
coastline to inhabit. The food, entertainment, jobs, and the beauty are just a few 
that cause us to yearn to be close by the ocean.  
     
 
 
 

 
 
 
 
 
 
http://www.algalita.org/about-us/index.html 
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The Sargasso Sea. (http://openoceansdeepseas.org/Our%20Work/rare-2 
Accessed June 29, 2011). 
 This  sea formed by the Gulf Stream current, Canary current, North Atlantic current, 
and the North Atlantic Equatorial current.  The Sargasso Sea is a world of fauna within 
itself.    
 
Plastic debris. (http://5gyres.org/media/Tracking_Ocean_Debris_2008.pdf 
Accessed June 29, 2011). 
 Gives information on how plastic debris is located through buoys and satellite images. 
Using this technology, scientists are now able to see where the plastic is moving. 
 
For twenty five years the Sea Education Association (SEA) has gathered research 
on plastic pollution in the North Atlantic. 
(http://www.sea.edu/plastics/index.htm  Accessed June 29, 2011). 
The North Atlantic Expedition 2010 website that gives information in journal form, 
science reports, photo and video galleries.   
 (Watch video at bottom of home page) 
 
Information about plastic debris in the ocean. 
(http://marinedebris.noaa.gov/info/pdf/plastic.pdf Accessed June 29, 2011). 
 The National Oceanic and Atmospheric Administration (NOAA) has tried to find answer 
questions about plastics. Such as how does plastic break down?  What speeds or 
delays the process?  What is a microplastic?  
 
Data from 2011 international coastal cleanup report. 
(http://www.oceanconservancy.org/our-work/marine-debris/ Accessed June 29, 2011). 
 Ocean Conservancy’s International Coastal Cleanup has gotten several countries (152) 
involved with 9 million volunteers to pick trash from water ways such as rivers, lakes, 
streams, and oceans.  Just one day a year (for 25 years); these folks have rescued our 
planet’s water ways from 145 million pounds or 66 million kilos of trash.  
 
Map of the Ocean’s five gyres and articles on plastic debris in habitats. 
(http://5gyres.org/global_research/. Accessed June 29, 2011). 
This is a research vessel that travels and studies the plastic debris in the 5 subtropical 
gyres.  Look under the tab “What’s happening now,” there are several short videos 
explaining what the research crew have experienced at sea and how emotional it gets 
when they find sea life touched by plastic debris.  
 
Video archives from BIOS, see “Plastics 2009.” 
(http://www.bios.edu/education/ocean_academy/media/video/plastics.html. Accessed 
June 29, 2011). 
The Bermuda Institute of Ocean Sciences (BIOS) is a global leader in ocean studies 
and education.  This website gives many places to explore from videos to how to 
become an active volunteer on a research vessel just like Scientist-Teacher Jim did in 
the summer of 2010. 

http://openoceansdeepseas.org/Our%20Work/rare-2
http://5gyres.org/media/Tracking_Ocean_Debris_2008.pdf
http://www.sea.edu/plastics/index.htm
http://marinedebris.noaa.gov/info/pdf/plastic.pdf
http://www.oceanconservancy.org/our-work/marine-debris/
http://5gyres.org/global_research/
http://www.bios.edu/education/ocean_academy/media/video/plastics.html
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Plastic and more. (http://en.wikipedia.org/wiki/Plastics June 29, 2011). 
The definition of plastic is given as well as the chemical composition.  The history of 
plastic and the environmental issues are explained.  The code (number) on the bottom 
of the plastic product is called a Resin Identification Code.  This code is explained 
further in the article.  Common uses of plastics are also noted.  
 
Charles Moore, captain of the Algalita, “…describes the marine debris research he has 
conducted on behalf of the Algalita Marine Research Foundation over the past 12 
years…” in this YouTube video clip. “Current concerns include the ubiquitous presence 
of endocrine disrupting synthetics in the marine environment, with pollutant loads being 
transferred up the food chain to haunt fish, cetaceans and humans.” 
(http://www.youtube.com/watch?v=pEKohTXF4Xw&feature=related Accessed June 29, 
2011). 
 
Interview with Seaplex researchers with Scripps Institution of Oceanography describe 
their findings in the North Pacific Garbage Patch. Scripps Institution of Oceanography 
affiliated with University of California San Diego 
(http://scrippsnews.ucsd.edu/Releases/?releaseID=1174 Accessed July 6, 2011). 

 

 

 

 

 

 

 

 

  

 

 

 

 

Derelict fishing gear, such as the net shown above, are 

entanglement hazards for marine life. Photo courtesy of 

NOAA.  

http://marinedebris.noaa.gov/info/pdf/plastic.pdf 

 

 

http://en.wikipedia.org/wiki/Plastics
http://www.youtube.com/watch?v=pEKohTXF4Xw&feature=related
http://scrippsnews.ucsd.edu/Releases/?releaseID=1174
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