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Education and Research: Testing Hypotheses



WANTED! Watershed Awareness Needs Timely Experiments & Data
Summary

Students will study true historical events that led to the decline of different marine species.  Students will discuss and analyze stories to see the need and importance of environmental monitoring and scientific ocean observation and data collection.  This is even more critical as marine groups are impacted with climate variability and changes in the physical environment.  Students will explore current tools and technology to monitor and acquire scientific data about the ocean.  They will investigate the connections between the living organisms and the physical marine environment.  They will review the historical events and describe monitoring and measurements that they would have wanted that could have resulted in a sustainable harvest of these species.  

Key Concepts

· To understand AND predict a harvested species, we need routine observations of the complete food web

· Climate variability alters marine groups through changes in ocean physics and chemistry that cascade through the food web

· Plankton form the essential link between the sun and larger animals

· Improvements in technology provide scientists with real time data and forecasting abilities

Objectives

· Students will investigate historical events related to resource depletions

· Students will participate in hands-on field monitoring with biological and physical parameters.

· Students will explore technological tools used in ocean observation and monitoring

· Students will apply new understanding of historical event for a more sustainable outcome

Time Needed: 2-3  lesson periods plus an optional field trip
Materials Needed:

Stories for students to read in cooperative groups with discussion questions

Access to AOOS website   

Monitoring Supplies for Field Studies:

pH meter, thermometers, salinity meter, plankton tow

Microscopes, slides, data sheet,

Art supplies for Wanted Posters

Procedure

1.  Exploration of Historical Events:

Divide students into cooperative groups and give each group one of the four stories:  

Halibut Cove, Oysters in Deep Trouble, Otters and the Fur Traders, and The Bidarki Story (See links to these stories in the resources section). 

Give each group of students the same discussion points for the story:  When and where did this event 

occur?  What natural resource was being utilized?  Who was using the resource?  What factors might have led to the decline of the resource.

Share and chart the commonalities in the different stories as a class.  Lead the students into a discussion about the connection between the conditions in the physical environment and those conditions impact the biology and overall health of the ecosystem. Discuss the role of scientific data with each historical event, if any was utilized.  How has scientific observation capabilities changed over time?  Look at the integration of technology into monitoring and observation of the marine environment.  

2.  Exploration of AOOS Website:

Explain to the students that one way that declines in resources can be avoided or at least predicted is through monitoring of the environment where these resources are found.  New technologies have been developed to help scientists better understand all of the complexities of the ocean environment.  Students will have the opportunity to explore one of these advances in technology through exploration of the Alaska Ocean Observation System website (AOOS) http

HYPERLINK "http://data.aoos.org/maps/sensors/"://

HYPERLINK "http://data.aoos.org/maps/sensors/"data

HYPERLINK "http://data.aoos.org/maps/sensors/".

HYPERLINK "http://data.aoos.org/maps/sensors/"aoos

HYPERLINK "http://data.aoos.org/maps/sensors/".

HYPERLINK "http://data.aoos.org/maps/sensors/"org

HYPERLINK "http://data.aoos.org/maps/sensors/"/

HYPERLINK "http://data.aoos.org/maps/sensors/"maps

HYPERLINK "http://data.aoos.org/maps/sensors/"/

HYPERLINK "http://data.aoos.org/maps/sensors/"sensors

HYPERLINK "http://data.aoos.org/maps/sensors/"/ 

Direct students to the AOOS website to explore real-time sensors (exploring this as a class with the use of a projector to guide the initial exploration would be very helpful).  Make sure the students understand how to navigate the real-time data tab before going on the the next step.: 


Instruct the students to zoom into the Kachemak Bay area.


Instruct students to locate 3 monitoring sites within Kachemak Bay (or in your area)  that monitor water temperature, salinity and pH.  View the data one at a time and download the data into an Excel file.

To choose the data, click on the monitoring site and choose the appropriate parameter tab.  Have students look at the graph that is produced.  Click on the “download data” button and export the data to an excel file.  You may want to do one of the data points as a class using the projector.  Have students export three sets of similar data (water temperature, salinity and pH for each site) and then create a graph comparing the data from the 3 sites.  Students should have three sets of data and three separate graphs to compare and discuss. (See examples)

	DateTime
	Spit
	DateTime
	Seldovia
	DateTime
	NDBS

	7/30/11 8:00 AM
	44.76
	7/30/11 8:00 AM
	47.8
	7/31/11 12:30 PM
	46.94

	7/30/11 8:15 AM
	44.8
	7/30/11 8:15 AM
	47.79
	7/31/11 12:45 PM
	45.14

	7/30/11 8:30 AM
	44.87
	7/30/11 8:30 AM
	47.77
	7/31/11 1:00 PM
	45.14
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Special notes on using the AOOS website:


Date column will need to be formatted to show date and time so that the students can be certain that they are comparing similar data points.


Temperature data is recorded in both Celsius and Farenheit so students will need to convert their temperature data to a consistent measurement.  Formula for converting Celsius to Farenheit: (9/5)*Tf + 32


As a class discuss the students’ findings - do they see any similarities or any trends.  Have the students form a hypothesis about what they might expect to find on their field trip experience.

3.  Field Monitoring & Plankton Lab


Like all living things, marine invertebrate and vertebrates and the plankton they eat can only survive and grow under certain conditions of temperature and salinity (salt concentration).   Pick a site where your students can take a water sample and conduct a plankton tow.  Gather up your monitoring equipment and data collection sheets.  The students will take a sample of the water at a depth of 5 and 30 meters.  Record your atmospheric data while out in the field as well as your temperature, salinity and pH.  Bring your water sample back to the classroom for possible analysis.  Using a thermometer, they will determine the temperature of the air and of their water sample.  If a salinity meter is not available a “sea tester,” or simple hydrometer, that can measure salinity indirectly by determining the density of their water sample. They will then convert their density to a standard temperature of 15 degrees Centigrade, using a correction table. They will also use a conversion table to convert the standardized density reading to salinity in terms of parts per thousand.  Students will conduct a plankton tow using a 250ml bottle.

  
Plankton Lab:  Using microscopes and lab equipment have students investigate their plankton samples.  Students should use a plankton guide to identify the plankton species and fill in the plankton data sheets.  Have students try to identify the plankton species and count the total number of each species in their sample.  Totals from the class sample can be added to the data Wiki site. Students should be encouraged to sketch their plankton as well as ID them.

Assessment

· Performance:  Students will go back to their original cooperate group and think about the story that they started with.   Students will brainstorm as a group and think about what tools for scientific monitoring might have proved helpful in having a different outcome and sustaining their resource  

· Using art supplies and an  “old west” font, have each group create  a “Wanted”poster relating back to their story.  Have the students highlight what testing, monitoring, observing, forecasting using scientific data would be ‘wanted” in helping create a more sustainable outcome for each event.


Hang the posters with an enlarged copy of each story to share student learning and 

showcase the importance of environmental monitoring and observation with parents, staff, and

rest of student body.  

Possible Extensions:

Students can enter their class data on a Wiki site so that they can share data around the state and also monitor trends in Kachemak Bay or in other areas with other student citizen scientists taking similar measurements throughout the year.

Have students study data from AOOS site.  Download data, construct graphs and study interesting data relationships.  Possibilities could include  graphing temperature data from two sensors in local bay and comparing temperatures at the different sites, or what is the relationship between the pH and the temperature data, between the salinity and the tide data?  What might be a reason for the relationship.  Have students make an hypothesis and check out their thinking with a local scientist or expert.   

Use AOOS data with the prediction and modeling tab to study plankton bloom timings with chlorophyll images.  Discuss connections with climate variability and possible events if the timing of events do not overlap as needed.  What happens if the plankton bloom comes later than usual or earlier than usual.  How does this affect the food web and fat reserves in animals that need a long feeding time for survive a winter when food is less abundant?  Think of how different species adapt to winter survival (migration, dormancy, living off fat reserves and surviving on less food.)  Which strategies do the different marine animals  in Kachemak Bay use?   Use prediction and modeling to forecast conditions for the marine animals in Kachemak Bay based on current trends in the physical environment.

Additional Resources

The Halibut Cove Story

http

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/grade-5/investigation-2/halibut-cove-story.html?task=view"://

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/grade-5/investigation-2/halibut-cove-story.html?task=view"seagrant

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/grade-5/investigation-2/halibut-cove-story.html?task=view".

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/grade-5/investigation-2/halibut-cove-story.html?task=view"uaf

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/grade-5/investigation-2/halibut-cove-story.html?task=view".

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/grade-5/investigation-2/halibut-cove-story.html?task=view"edu

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/grade-5/investigation-2/halibut-cove-story.html?task=view"/

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/grade-5/investigation-2/halibut-cove-story.html?task=view"marine

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/grade-5/investigation-2/halibut-cove-story.html?task=view"-

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/grade-5/investigation-2/halibut-cove-story.html?task=view"ed

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/grade-5/investigation-2/halibut-cove-story.html?task=view"/

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/grade-5/investigation-2/halibut-cove-story.html?task=view"curriculum

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/grade-5/investigation-2/halibut-cove-story.html?task=view"/

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/grade-5/investigation-2/halibut-cove-story.html?task=view"grade

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/grade-5/investigation-2/halibut-cove-story.html?task=view"-5/

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/grade-5/investigation-2/halibut-cove-story.html?task=view"investigation

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/grade-5/investigation-2/halibut-cove-story.html?task=view"-2/

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/grade-5/investigation-2/halibut-cove-story.html?task=view"halibut

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/grade-5/investigation-2/halibut-cove-story.html?task=view"-

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/grade-5/investigation-2/halibut-cove-story.html?task=view"cove

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/grade-5/investigation-2/halibut-cove-story.html?task=view"-

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/grade-5/investigation-2/halibut-cove-story.html?task=view"story

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/grade-5/investigation-2/halibut-cove-story.html?task=view".

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/grade-5/investigation-2/halibut-cove-story.html?task=view"html

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/grade-5/investigation-2/halibut-cove-story.html?task=view"?

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/grade-5/investigation-2/halibut-cove-story.html?task=view"task

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/grade-5/investigation-2/halibut-cove-story.html?task=view"=

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/grade-5/investigation-2/halibut-cove-story.html?task=view"view
Otters and the Fur Traders

http

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/grade-4/investigation-1/sea-otter-story-part-1.html?task=view"://

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/grade-4/investigation-1/sea-otter-story-part-1.html?task=view"seagrant

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/grade-4/investigation-1/sea-otter-story-part-1.html?task=view".

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/grade-4/investigation-1/sea-otter-story-part-1.html?task=view"uaf

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/grade-4/investigation-1/sea-otter-story-part-1.html?task=view".

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/grade-4/investigation-1/sea-otter-story-part-1.html?task=view"edu

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/grade-4/investigation-1/sea-otter-story-part-1.html?task=view"/

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/grade-4/investigation-1/sea-otter-story-part-1.html?task=view"marine

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/grade-4/investigation-1/sea-otter-story-part-1.html?task=view"-

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/grade-4/investigation-1/sea-otter-story-part-1.html?task=view"ed

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/grade-4/investigation-1/sea-otter-story-part-1.html?task=view"/

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/grade-4/investigation-1/sea-otter-story-part-1.html?task=view"curriculum

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/grade-4/investigation-1/sea-otter-story-part-1.html?task=view"/

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/grade-4/investigation-1/sea-otter-story-part-1.html?task=view"grade

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/grade-4/investigation-1/sea-otter-story-part-1.html?task=view"-4/

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/grade-4/investigation-1/sea-otter-story-part-1.html?task=view"investigation

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/grade-4/investigation-1/sea-otter-story-part-1.html?task=view"-1/

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/grade-4/investigation-1/sea-otter-story-part-1.html?task=view"sea

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/grade-4/investigation-1/sea-otter-story-part-1.html?task=view"-

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/grade-4/investigation-1/sea-otter-story-part-1.html?task=view"otter

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/grade-4/investigation-1/sea-otter-story-part-1.html?task=view"-

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/grade-4/investigation-1/sea-otter-story-part-1.html?task=view"story

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/grade-4/investigation-1/sea-otter-story-part-1.html?task=view"-

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/grade-4/investigation-1/sea-otter-story-part-1.html?task=view"part

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/grade-4/investigation-1/sea-otter-story-part-1.html?task=view"-1.

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/grade-4/investigation-1/sea-otter-story-part-1.html?task=view"html

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/grade-4/investigation-1/sea-otter-story-part-1.html?task=view"?

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/grade-4/investigation-1/sea-otter-story-part-1.html?task=view"task

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/grade-4/investigation-1/sea-otter-story-part-1.html?task=view"=

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/grade-4/investigation-1/sea-otter-story-part-1.html?task=view"view
The Bidarki Story

http

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/images/stories/grade5/bidarki_story_intro.pdf"://

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/images/stories/grade5/bidarki_story_intro.pdf"seagrant

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/images/stories/grade5/bidarki_story_intro.pdf".

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/images/stories/grade5/bidarki_story_intro.pdf"uaf

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/images/stories/grade5/bidarki_story_intro.pdf".

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/images/stories/grade5/bidarki_story_intro.pdf"edu

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/images/stories/grade5/bidarki_story_intro.pdf"/

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/images/stories/grade5/bidarki_story_intro.pdf"marine

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/images/stories/grade5/bidarki_story_intro.pdf"-

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/images/stories/grade5/bidarki_story_intro.pdf"ed

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/images/stories/grade5/bidarki_story_intro.pdf"/

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/images/stories/grade5/bidarki_story_intro.pdf"curriculum

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/images/stories/grade5/bidarki_story_intro.pdf"/

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/images/stories/grade5/bidarki_story_intro.pdf"images

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/images/stories/grade5/bidarki_story_intro.pdf"/

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/images/stories/grade5/bidarki_story_intro.pdf"stories

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/images/stories/grade5/bidarki_story_intro.pdf"/

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/images/stories/grade5/bidarki_story_intro.pdf"grade

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/images/stories/grade5/bidarki_story_intro.pdf"5/

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/images/stories/grade5/bidarki_story_intro.pdf"bidarki

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/images/stories/grade5/bidarki_story_intro.pdf"_

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/images/stories/grade5/bidarki_story_intro.pdf"story

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/images/stories/grade5/bidarki_story_intro.pdf"_

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/images/stories/grade5/bidarki_story_intro.pdf"intro

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/images/stories/grade5/bidarki_story_intro.pdf".

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/images/stories/grade5/bidarki_story_intro.pdf"pdf
http

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/images/stories/grade5/bidarki_story2a.pdf"://

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/images/stories/grade5/bidarki_story2a.pdf"seagrant

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/images/stories/grade5/bidarki_story2a.pdf".

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/images/stories/grade5/bidarki_story2a.pdf"uaf

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/images/stories/grade5/bidarki_story2a.pdf".

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/images/stories/grade5/bidarki_story2a.pdf"edu

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/images/stories/grade5/bidarki_story2a.pdf"/

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/images/stories/grade5/bidarki_story2a.pdf"marine

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/images/stories/grade5/bidarki_story2a.pdf"-

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/images/stories/grade5/bidarki_story2a.pdf"ed

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/images/stories/grade5/bidarki_story2a.pdf"/

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/images/stories/grade5/bidarki_story2a.pdf"curriculum

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/images/stories/grade5/bidarki_story2a.pdf"/

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/images/stories/grade5/bidarki_story2a.pdf"images

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/images/stories/grade5/bidarki_story2a.pdf"/

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/images/stories/grade5/bidarki_story2a.pdf"stories

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/images/stories/grade5/bidarki_story2a.pdf"/

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/images/stories/grade5/bidarki_story2a.pdf"grade

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/images/stories/grade5/bidarki_story2a.pdf"5/

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/images/stories/grade5/bidarki_story2a.pdf"bidarki

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/images/stories/grade5/bidarki_story2a.pdf"_

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/images/stories/grade5/bidarki_story2a.pdf"story

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/images/stories/grade5/bidarki_story2a.pdf"2

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/images/stories/grade5/bidarki_story2a.pdf"a

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/images/stories/grade5/bidarki_story2a.pdf".

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/images/stories/grade5/bidarki_story2a.pdf"pdf
http

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/images/stories/grade5/bidarki_story2b.pdf"://

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/images/stories/grade5/bidarki_story2b.pdf"seagrant

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/images/stories/grade5/bidarki_story2b.pdf".

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/images/stories/grade5/bidarki_story2b.pdf"uaf

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/images/stories/grade5/bidarki_story2b.pdf".

HYPERLINK "http://seagrant.uaf.edu/marine-ed/curriculum/images/stories/grade5/bidarki_story2b.pdf"edu
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Oysters in deep trouble: Is Pacific Ocean's chemistry killing sea life?
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DVD  Nature’s Most Amazing Events, watch segment on Pacific Feast
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Standards Addressed:

Alaska Science Standards

SA3 Students develop an understanding that culture, local knowledge, history and interaction with the environment contribute to the development of scientific knowledge, and that local applications provide opportunity for understanding the scientific concepts and global issues.

Grade-level expectations:

The students demonstrates an understanding of the processes of science by:

SA 1.1 

Asking questions, predicting, observing, describing, measuring, classifying, making generalizations (grades 3-11),  [also: analyzing data, developing models (grades 10 and 11)], inferring, and communicating (grades 3-11).

SA 1.2

Observing, measuring, and collecting data from explorations and using this information to classify, predict, and communicate (grade 

Using quantitative and qualitative observations to create inferences and predictions (grade 5)

Alaska Math Standards

Problem Solving 

Grades 4-6 

PS-5 The student demonstrates the ability to apply mathematical skills and processes across the content strands by using real-world contexts such as social studies, friends, school, and community.

Grades 7-10

PS -3 The student communicates his or her mathematical thinking by representing mathematical problems numerically, graphically, and or symbolically, communicating math ideas in writing or using appropriate vocabulary, symbols, or technology to explain, justify, and defend strategies and solutions.

PS-5  The student demonstrates the ability to apply mathematical skills and processes across the content strands by using real world contexts such as global issues and careers.

Statistics and Probability

Grades 3-6 

S&P - 2 The student demonstrates an ability to analyze data (comparing, explaining, interpreting, evaluating; drawing or justifying conclusions by using information from a variety of display (tables, bar graphs, line graphs, circle graphs, or Venn diagrams).

Grades 7-10

S & P -4  The student demonstrates an ability to analyze data (comparing, explaining, interpreting, evaluating, making predictions, describing trends, drawing formulating or justifying conclusions by using a best fit line to describe trends and make predictions about data.  

Alaska Technology Standards

A.  A students should be able to operate technology based tools.

B.  A students should be able to use technology to locate, select and manage information.

C. A students should be able to use technology to explore ideas, solve problems, and derive meaning.

D.  A student should be able to use technology to express ideas and exchange information.

E.  A student should be able to use technology responsibly and understand its impact on individuals and society.

Ocean Literacy Standards

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

#6  The ocean and humans are inextricably interconnected

Ocean Hydrology Investigation
Data Sheet

	School name:

	Class or group name:

	Name(s) of Student(s) collecting data:


Measurement Time:

	Year:
	Month:
	Day:   
	Time:


	Name of Site :


Cloud Cover (check one):

no clouds                
                    
broken (50%-90%)

clear (<10%)           
                    
overcast (>90%)

isolated clouds (10%-24%)             
obscured


scattered (25%-49%)

Water Temperature: Measured with (check one) __ alcohol-filled thermometer __ probe
	Average:         
°C
	Observer Name
	Temp °C

	 
	1.
	 

	 
	2.
	 

	 
	3.
	 


Water pH: Measured with: (check one) ❒  paper ❒  meter
	Average:
	Observer Name
	pH

	 
	1.
	 

	 
	2.
	 

	 
	3.
	 


Value of buffers used: ❒ pH 4 ❒  pH 7 ❒  pH 10 (Check all used.)
Salinity

Tide Information

Time of tide before measurement:             
        
        
hours and minutes

Check one:             
High Tide:    
        
Low Tide

Time of tide after measurement:                
                    
hours and minutes

Check one:             
High Tide:                
Low Tide

Place where these tides occur:

Salinity (Hydrometer Method)

Test 1          
Test 2          
Test 3

Temperature of water

in 500 mL cylinder                                                  



 ˚C               
˚C                
 ˚C

Specific Gravity:

Salinity of Sample:                                                  

ppt               
ppt               
ppt

Average Salinity:                 
ppt

Plankton Tow Samples

	Plankton Species
	Number Found

	 
	 

	 
	 

	 
	 

	 
	 

	 
	 

	 
	 

	 
	 


