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Interdependence:  What does it “look like” at high school?


By the time students reach this level, they should have an understanding of organisms depending on one another, and their environment, for survival.  Not only should they be aware of the various kinds of relationships present, but also how these interactions actually help determine the environment in which they live.  Students will continue to build upon that knowledge, investigating the complexity of ecosystems.  They will explore man’s role, good and bad, in the ecology of the Earth. 

Common Misconceptions

· a change in a food web will only affect animals that prey on it

· an animal that is high on the food web preys on all populations below it

· if the size of one population in a food web is changed, all other populations in the web are changed the same way

· populations are either in equilibrium or decreasing depending on their position in the web

· anything natural is not pollution

· biodegradable materials are not pollutants

· oceans are a limitless resource

· solid waste in dumps is safe

· the greenhouse effect causes the hole in the ozone layer

An activity for food web misconceptions can be found at http://www.bigelow.org/foodweb/chain1.html .  Developed by the Bigelow Laboratory for Ocean Sciences (Maine), this activity deals with a marine-based food web.  You can, however, substitute organisms with which students are more familiar.  A very good activity for kinesthetic and visual learners as students are active.  (SC-H-I-U-4)

Strategy for Addressing Misconceptions

After introducing the up-coming unit of study, have students make a T-table, or a double-entry journal if you have them journal. On one side of the table have them jot down their ideas about the unit.  A glance through can help you quickly identify specific misconceptions.  As you work through the unit and students become engaged in readings and activities, they begin recording their new ideas in the second column.  In this way students begin to see how their learning progresses and clarify their understanding.  You, as an instructor, can quickly skim through these and see where additional instruction is necessary.

(Bybee, Rodger W. & Van Scotter, Pamela (2007). Reinventing the Science Curriculum. Educational Leadership, 64(4), 43-47.)

Technology Interactive


The BBC has a number of interactive games in which students demonstrate cause/effect relationships within marine ecosystems.  Webs of Life leads students through various food webs found in the coral reefs.  California Coasts lead students through the ecosystem of the kelp forests and sea otter relationships along California’s coast.  These interactives can be found at http://www.bbc.co.uk/nature/blueplanet/games.shtml .  (SC-H-I-U-3)

Global Warming


(SC-H-I-U-1; SC-H-I-U-2; SC-H-I-U-6)

An issue that has been on-going is that of global warming.  Recently the US Fish and Wildlife Service has proposed that the polar bear be listed as a threatened species under the Endangered Species Act.  This is due primarily to habitat loss, thought to be the result of global warming.

Activity 1

Recent Articles:

1. CNN  http://www.cnn.com/2006/TECH/science/12/27/polar.bears/index.html
2. National Geographic http://nationalgeographic.com/news/2006/12/061227-polar-bears.html 

3. Riverdeep  http://www.riverdeep.net/current/2002/06/060302_polarcaps.jhtml [This article also contains graphs with accompanying analysis questions]

You can use these articles as starting points for discussion:  Should polar bears be labeled a threatened species?  A class vote can be taken.  Reasons can then be invoked from the class.  

A reading strategy to gauge student focus is the use of an Anticipation Guide.  Below are two samples that you could use.
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Activity 2

Guiding Question:  Are human responsible for the global warming that is the cause of the destruction of the polar bear’s habitat?

Through the use of graphical data can be used as a source of discussion.

1. Temp. change in last 100 years


http://www.pbs.org/wgbh/warming/etc/graphs.html
2. Temp. change in last 1000 years


http://www.pbs.org/wgbh/warming/etc/graphs.html
3. Temp. change during last 150,000 years


http://www.ncdc.noaa.gov/paleo/globalwarming/paleobefore.html
(a ‘moving graph’ is available at http://earthobservatory.nasa.gov/Study/Paleoclimatology_IceCores/ )

Show these graphs one at a time, from most recent to oldest, asking students to describe the trend.  The first two graphs show a definite trend to warming.  However, the third graph shows that rapid temperature increases had once before occurred in Earth’s history.  This finding may demonstrate that long-term trends occur.  For more advanced students/extension you may wish to have students research the relationship between carbon dioxide levels temperature increase through the course of Earth’s history in order to determine if ‘recent’ warming trends are strictly man-made or if we may currently be in a natural warming cycle.  Such research could then be tied to a technical/transactive portfolio piece.

An alternative to this activity, developed by the National Center for Atmospheric Research (Boulder, CO)  can be found at http://www.eol.ucar.edu/apol/activity18.pdf
Integration with Humanities and/or Literature

There are a number of songs that have been written and recorded that have attempted to bring home the effects of humans on their environment.  One such song is C.W. McCall’s “There won’t Be No Country Music”.

Lyrics:  http://www.lyricsfreak.com/c/c.w.+mccall/there+wont+be+no+country+music_2002663.html
Tract:  http://www.leantop.com/s2/album.php?album=5196344
          (this plays on Windows Media Player)

1. Literature 
(Big Idea:  Developing an Initial Understanding (Reading))

The lyrics can be used to discuss the use of sensory imaging in poetry (“supersonic ships”, “factories blot out the sun”, “hear the night wind sigh”, etc).  Connections can be made, such as text to self, or text to real world, or a discussion of the author’s message.  For those who feel comfortable with poetry you can discuss the poetic devices used in this piece.  Your language arts staff can offer you more assistance.

2. Humanities
(Big Idea:  Structure in the Arts—Music)

a) Students read the lyrics and discuss the meaning.

b) Play the song as students review the words.

c) Questions:
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Depth of Knowledge

The phrase of “depth of knowledge” is new to many of us.  What, exactly, does it mean?  Are we talking harder or more difficult questions?  Actually, it’s not as difficult to understand as you may think.  Depth of knowledge, simple put, is saying how cognitively demanding a question is.  In other words, how much thought processing and understanding must a student go through in order to answer the question?

There are four (4) DOK levels:

· Level 1:  Recall & Reproduction—Students either know it or they don’t.

· Level 2:  Skills & Concepts—Students make mental decisions as how to approach a problem thus requiring deeper knowledge than a simple definition.

· Level 3:  Strategic Thinking—Students need to deeply understand the content in order to reason through the problem, requiring them to provide support for their conclusions.

· Level 4:  Extended Thinking—Students undergo complex reasoning, planning and thinking in order to complete an investigation or determine a conclusion.

Attached is a sample open response question for interdependence that includes an annotation for the DOK levels.
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Further information can be found at http://education.ky.gov/users/jwyatt/Support_Materials/CCA%20SCIENCE%20SUPPORT.pdf
Next Issue:  Structure and Transformation & Long-term Planning.

Do you like what you see?  What changes would you make?  Please send feedback to rae.mcentyre@education.ky.gov  Please put ‘newsletter’ in the subject line.
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Anticipation Guide 2


Polar Bears and Thin Ice


Part 1:  Before reading the articles, check if you agree or disagree with the statements.


Agree

Disagree

Statements


_____

_____

1. Polar bears require sea ice for feeding, mating, traveling






    and birthing.


_____

_____

2. The Arctic ice cap is the size of Asia.


_____

_____

3. The US Fish & Wildlife Service recommended that the






    polar bear be classified as threatened.


_____

_____

4. Though sea ice is melting, it’s at a slow rate of 5,000






    square miles per year.


_____

_____

5. It is predicted that global temperatures will rise 20 






     degrees F over the next century.


_____

_____

6. It is proven that carbon dioxide emissions are the major






    cause of increasing temperatures.


_____

_____

7. Even though the ice caps of the northern hemisphere are






    shrinking, polar bears in the southern hemisphere are not






    in danger.


Part 2:  After reading, identify the supporting statements in the text, by writing what the text says in your own words.  If it supports your choice, check ‘yes’ and answer under Column A.  If it does not support your choice, check ‘no’ and answer under Column B.


     Support in text



(A)



(B)


     for my choice


Why is my choice correct?

Why is my choice incorrect?


      Yes
     No


1.  ___
    ___

_____________________________
____________________________





_____________________________
____________________________


2.  ___
   ___

_____________________________
____________________________





_____________________________
____________________________


3.  ___
   ___

_____________________________
____________________________





_____________________________
____________________________


4.  ___
   ___

_____________________________
____________________________





_____________________________
____________________________


5.  ___
   ___

_____________________________
____________________________





_____________________________
____________________________


6.  ___
   ___

_____________________________
____________________________





_____________________________
____________________________


7.  ___
   ___

_____________________________
____________________________





_____________________________
____________________________
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Questions for C.W. McCall song


1) Describe the "mood" of the music. (The music is somber, serious, and has an urgency about it)


2) What musical elements does the composer use to create the mood. (It's in a minory key, form - the chorus is repeated to reinforce the message of lyrics, timbre - unison singing and singing in harmony to change the mood, different musical instruments to change the mood, pitch - lower and higher pitches to change the mood, rhythm - to help reflect pace of changes to environment)


3) How does the composer's use of elements reflect the meaning of the lyrics.


The minor key gives the song a somber mood and helps express urgency toward protecting the enviroment.


Timbre - Chimes used in the beginning introduction to give the impression of a church bell tolling (death) with vocal hymn. First chorus all in low unison male and female voices gives the initial impression that something tragic could happen if the destruction of the environment dosen't stop. On the second chorus there is harmony between the male and female voices but they are still low in pitch, reflecting agreement and urgency in the need to protect the environment. 


The last chorus repeats only the last four lines of lyrics emphasizing what will happen if nothing is done to protect the environment, the voices are in harmony and the pitch is higher for all voices, stressing the urgency for all to join together and raise their voices against environmental destruction. The ending drops most of the instruments and all voices symbolizing stillness and lack of life. The church bell (chimes) toll again. 


The form with verse and chorus helps to continually emphasize the message over and over because the chorus repeats the same lyrics each time.


Rhythm - the song has an active rhythmic background that helps to emphasize the speed at which the changes are happening. The first two choruses have a marching type rhythm with accents and snare drums that help to suggest the call to battle. The third chorus all rhythmic background drops except for unison hand clapping which helps to emphasize the unity of the people singing. The pitch of the voices in the last repetitions of the chorus is higher and that helps to raise the level of urgency to protect the environment. 


The beginning starts soft At the end of the introduction and before each verse and chorus there is a louder accented rhythmic pattern that serves to say wake up.


The dynamics through the song gradually get louder and that helps to build urgency and reflects the need to speak loudly against environmental destruction. The last repetitions of the chorus continues to build in dynamics by adding more and more instrumentation behind the voices.


The ending drops all of the underlying rhythmic patterns except the accented notes, background and instead uses long tones like drones. The dynamics explode after the last chorus and then drop to a stagnate level. This combined with the drop of instruments and the drone of the strings helps to  symbolize the end of life as the church bell tolls again. 


(Thanks to Arts/Humanities Consultant Phil Shepherd for his assistance with this activity)
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It is known that organisms interact with one another in an ecosystem.  The photograph shows an impala (antelope) with an oxpecker.
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a. Describe the role of these two organisms to one another.


b. Predict a possible effect of the loss of one these organisms on the other.  Justify your reasoning.


This is a DOK of 2 because students need to be able to identify the relationship before they can describe the role.







This is a DOK 3 because students not only make a prediction (based on part (a)) but they also need to justify their answer, showing the thought processes involved.
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Anticipation Guide


Polar Bears and Thin Ice


Before reading the articles, check if you agree or disagree with the statements.


Agree

Disagree

Statements


_____

_____

1. Polar bears require sea ice for feeding, mating, traveling






    and birthing.


_____

_____

2. The Arctic ice cap is the size of Asia.


_____

_____

3. The US Fish & Wildlife Service recommended that the






    polar bear be classified as threatened.


_____

_____

4. Though sea ice is melting, it’s at a slow rate of 5,000






    square miles per year.


_____

_____

5. It is predicted that global temperatures will rise 20 






     degrees F over the next century.


_____

_____

6. It is proven that carbon dioxide emissions are the major






    cause of increasing temperatures.


_____

_____

7. Even though the ice caps of the northern hemisphere are






    shrinking, polar bears in the southern hemisphere are not






    in danger.



