

Reef Communities

	MARINE ENVIRONMENTS – II

Reefs
	12.1 – 12.6



	NHEC Guidelines for Na Haumana:

· Be keen observers of the natural environment.

· Understand the natural rhythm of the environment, such as the winds, rains, tides, currents, and seasonal changes, and learn how to live in alignment with the environment.

	Focus
	Lesson
	Purpose
	Activity 

	Reef Communi-ties


	Reef Community Focus:  

“What are important elements that make a community?”
	To identify interests and prior experiences; to stimulate ideas, questions.
	II.12.1

	
	Building Relationships:

“Who are the builders in a reef community?”
	To model exploration, develop meaning, identify attributes/elements, and establish relationships.
	II.12.2

	
	Community Residents Information Gathering:

“Who are the residents of the reef community and their roles and functions?”
	To search for or gather information about the systems in the environment.
	II.12.3

	
	Community Problems:

“What are the effects of the positive and negative interactions among members of the reef community?”
	To investigate cause and effect problems or issues in the environment. 
	II.12.4

	
	Adaptations of Reef Fish Project:

“What adaptations or specializations among the fish enable them to survive in the reef habitat?”
	To develop a performance or product that will address a concern, problem or need.
	II.12.5

	
	Reef Community Experience Reflection:

“What have I learned about the reef communities of Maui?”
	To assess concepts, attitudes, skills acquired and evaluate experience.
	II.12.6


Process:  Motivating
MARINE ENVIRONMENTS – II
                      II.12.1

Reef Communities

Standard: 

3.   ORGANISMS AND THE ENVIRONMENT:  Understand the unity, diversity, and interrelationships of organisms, including their relationship to cycles of matter and energy in the environment. 

4.   STRUCTURE AND FUNCTION IN ORGANISMS:  Understand the structures and functions of living organisms and how organisms can be compared scientifically.

5.   DIVERSITY, GENETICS, AND EVOLUTION:  Understand genetics and biological evolution and their impact on the unity and diversity of organisms.

8.   EARTH AND SPACE SCIENCE:  Understand the Earth and its processes, the solar system and the universe and its contents.  

	QUESTIONS
	VOCABULARY
	MODEL

	What are important elements that make a community?

· What are the living and non-living elements that make your neighborhood?

· How do the elements relate?

· What do you value most about your neighborhood?

In a reef community, what are the elements?

· Who are the living members?

· What do they do and how do they live together?
	· Unity

· Diversity

· Functions

· Cycles 
	Neighborhood Community


· Form a group of four students to discuss the guide questions and develop a model of a NEIGHBORHOOD COMMUNITY.

· Select a recorder to take notes
· Assign tasks to develop the model (drawing or picture).
· In your group, discuss and agree on important elements of the neighborhood community.  Use your model to explain how a reef community is similar to your neighborhood community.

· In a reef community, what are the elements?
· Who are the living members?
· What do they do and how do they live together?
Student Activity 11  
NEIGHBORHOOD COMMUNITY WORKSHEET       II.12.1

· Form a group of four students to discuss the guide questions and develop a model of a NEIGHBORHOOD COMMUNITY.

· Select a recorder to take notes and a presenter of the report
· Assign tasks to develop the model (drawing or picture).
· Discuss the guide questions:
· What are important elements that make a community?

· What are the living and non-living elements that make your neighborhood?

· How do the elements relate?

· What do you value most about your neighborhood?

· In your group, discuss and agree on important elements of the neighborhood community.  Use your model to explain how a reef community is similar to your neighborhood community.

· In a reef community, what are the elements?
· Who are the living members?
· What do they do and how do they live together?
Process:  Meaning

MARINE ENVIRONMENTS – II                       II.12.2

Reef Communities

Standard: 

3.   ORGANISMS AND THE ENVIRONMENT:  Understand the unity, diversity, and interrelationships of organisms, including their relationship to cycles of matter and energy in the environment. 

4.   STRUCTURE AND FUNCTION IN ORGANISMS:  Understand the structures and functions of living organisms and how organisms can be compared scientifically.

5.   DIVERSITY, GENETICS, AND EVOLUTION:  Understand genetics and biological evolution and their impact on the unity and diversity of organisms.

8.   EARTH AND SPACE SCIENCE:  Understand the Earth and its processes, the solar system and the universe and its contents.  

Benchmarks:

3.3.1.  Describe how plants depend on animals.

4.3.1.  Explain how simple food chains and food webs can be traced back to plants.

4.3.2.  Describe how an organism’s behavior is determined by its environment.

5.3.1.  Describe the cycle of energy among producers, consumers, and decomposers.

5.3.2.  Describe the interdependent relationships among producers, consumers, and decomposers in an ecosystem in terms of cycles of matter (e.g., carbon dioxide and oxygen).

3.4.1.  Compare distinct structures of living things that help them to survive.

4.4.1.  Identify the basic difference between plant cells and animal cells.

3.5.1.  Describe the relationship between structures and function in organisms.

4.5.2.  Describe the roles of various organisms in the same environment.

4.5.3.  Describe how different organisms need specific environmental conditions to survive.

3.8.1.  Describe different Earth materials (e.g., rocks, minerals, sand, soil) and explain their formation and composition.

4.8.1.  Describe how slow processes sometime shape and reshape the surface of the earth.

	QUESTIONS
	VOCABULARY
	MODEL

	What are the relationships that help build a reef?

· Who are the builders of a reef?

· How do these elements contribute to building a reef?

What are the characteristics of a reef?


	· Unity

· Diversity

· Functions

· Cycles 
	Neighborhood Community

Reef Structure


Reef Building as a System

Developing a framework for meaning:  (driving question for instruction)

· What are the different elements in the reef building system?

Identifying attributes/elements:  (using students’ knowledge and experience)

· Categorize the responses to the neighborhood questions from the groups as each presents a neighborhood model and explanation of its relationship to a reef community.

· Record (paralleling as much as possible) the non-living and living elements of a neighborhood and a reef community.  This will be a composite of all the groups’ input.

· Loop items in the listings to form categories for the living elements, especially:  (Categories of Elements Worksheet 21)

· Builders (of structures in the neighborhood or reefs that serve as homes, shelter, hiding places, etc.)

· Residents (those who live, work, play, interact with others in the neighborhood or community)

· Destroyers (those who are negative elements that live or invade the neighborhood or community) 

· Introduce as many of the standard or scientific vocabulary as appropriate, by using the terminology and linking with the students’ words or labels.

Establishing relationships:  (focusing on builders of the reefs)

· Ask students to describe how builders of the reef could be a considered part of a system of elements that interact to produce the reef structure. 

· What are the elements found in the community that contribute to building the reef?
· How do these elements relate to each other?
· What characterizes the resulting reef structure?
· Provide students the opportunity to build a reef model using 8”x8” hollow tile blocks, or Lego pieces forming hollow blocks:  (Model Building Worksheet 22)

· How is a coral colony like some hollow blocks touching at edges or corners?  How does the colony differ from the touching hollow blocks? 
· What lives in each “cup” of the coral colony?  What represents the living animal in the hollow blocks?  Why is the polyp a primary builder in the reef system?
· How would you connect one set of hollow blocks with another set to form a larger structure?  What fills in the spaces between coral colonies, to make the reef structure stronger?
Refining understandings.  (adding knowledge, terminology, and details to the model)

· Divide the students into Builder Teams to online or print search for additional information on the reef elements and builders depicted in their 3-dimensional model.  What is the element or builder and its description (function, composition) that contributes to the structure?
· Coral colony (stony coral)

· “Hard” seaweeds (coralline algae)

· Mollusks or Echinoderms (bi-valves like clams, sea urchin)

· Have each team gather data on their living element:  (Data Worksheet 23)

· How does the “builder” look?  (Describe the physical attributes of the “builder.”)
· How does the “builder” live?  (What keeps it alive – food, respiration, etc.)
· What is the contribution of the “builder” to the reef structure?  
Synthesizing understandings.  (sharing information and emphasizing diversity and unity)

· Ask students to describe what might happen to their model when other things or elements are introduced to the structural system (e.g., “input” from outside affects the “system” and creates “output” or changes).  For example:

· What will happen if a car drove into the model?  (A tsunami hit the reef?) 

· What will happen if all the filling between the hollow block sets are blown out?  (The plants and animals that fill the cracks of the reef die?)

· What could cause the vanishing of the living things inside the hollow block?  (Killing the polyps and plants living inside the polyps?)

· Have teams present their reports on the Builders of the Reef, including references to their 3-d model, data information on a specific builder, and prediction of negative effects from outside inputs.  Each student should record (take notes of) the main points of the teams’ reports for his/her learning portfolio.  (Builders Summary Worksheet 24)

Student Activity  21 
CATEGORIES OF ELEMENTS  WORKSHEET         II.12.2

Indicate living (L) or non-living (N):

	CATEGORY (Grouping)
	NEIGHBORHOOD
	REEF COMMUNITY

	BUILDERS

· Structures

· Homes


	
	

	RESIDENTS

· Live

· Work

· Interact


	
	

	DESTROYERS

· Negative

· Hurt or harm


	
	

	OTHER


	
	


Student Activity  22 
      MODEL BUILDING  WORKSHEET 
                      II.12.2

Topic:  Reef Structure

Purpose of Model:  To illustrate the primary characteristics of a reef structure.

	1.  Primary Parts:  What are the primary parts of a reef structure?  What is unique about each part?



	Non-living “Walls”
	Living Producers
	Crack Fillers

	
	
	

	2.  Representation of Parts:  What things around us can we use to represent the primary parts of a reef structure and their unique characteristics?

	Hollow Forms
	Soft Filled Bags or Plants
	Rubble or Bags/Plants

	
	
	

	3.  Relationship Among Parts:  How do these parts relate to each other and contribute to building a strong reef structure?

	Non-living “Walls” with the Living Producers
	Living Producers with the Crack Fillers
	Crack Fillers with the Non-living “Walls”

	
	
	

	Questions Needing Answers:



	Conjectures:



	Conclusion(s):




Student Activity  23 

BUILDER DATA  WORKSHEET 
                      II.12.2

Name of Builder:


Hawaiian or common name:


Scientific name:

Source(s) of Information:

	Search Questions
	Findings

	What does it look like?

· Is it a plant or animal?

· What are the key physical attributes that make it recognizable?

· Other – sketch


	

	How does it live?

· What does it “eat?”

· Breathe?

· Reproduce?

· Where?

· Other


	

	What does it contribute to the reef structure?

· Provides hard stuff for walls?

· Provides soft filling?

· Provides rubble filling?

· Other 


	


Student Activity  24 

BUILDERS SUMMARY WORKSHEET 
          II.12.2

	BUILDER

(Names)
	PHYSICAL ATTRIBUTES
	LIVING PATTERNS
	STRUCTURAL CONTRIBUTION 

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	Summary or Conclusions:

	Negative Impacts:




Process:  Searching

MARINE ENVIRONMENTS – II
                      II.12.3

Reef Communities

Standards: 

3.   ORGANISMS AND THE ENVIRONMENT:  Understand the unity, diversity, and interrelationships of organisms, including their relationship to cycles of matter and energy in the environment. 

4.   STRUCTURE AND FUNCTION IN ORGANISMS:  Understand the structures and functions of living organisms and how organisms can be compared scientifically.

5.   DIVERSITY, GENETICS, AND EVOLUTION:  Understand genetics and biological evolution and their impact on the unity and diversity of organisms.

8.   EARTH AND SPACE SCIENCE:  Understand the Earth and its processes, the solar system and the universe and its contents.  

Benchmarks:

3.3.1.  Describe how plants depend on animals.

4.3.1.  Explain how simple food chains and food webs can be traced back to plants.

4.3.2.  Describe how an organism’s behavior is determined by its environment.

5.3.1.  Describe the cycle of energy among producers, consumers, and decomposers.

5.3.2.  Describe the interdependent relationships among producers, consumers, and decomposers in an ecosystem in terms of cycles of matter (e.g., carbon dioxide and oxygen).

3.4.1.  Compare distinct structures of living things that help them to survive.

4.4.1.  Identify the basic difference between plant cells and animal cells.

3.5.1.  Describe the relationship between structures and function in organisms.

4.5.2.  Describe the roles of various organisms in the same environment.

4.5.3.  Describe how different organisms need specific environmental conditions to survive.

3.8.1.  Describe different Earth materials (e.g., rocks, minerals, sand, soil) and explain their formation and composition.

4.8.1.  Describe how slow processes sometime shape and reshape the surface of the earth.

	QUESTIONS
	VOCABULARY
	MODEL

	Who are the residents of the reef community?

· What are their roles and functions?

· How have they adapted to the habitat?

How do the members contribute to the food or life cycle of the community?
	· Unity

· Diversity

· Functions

· Cycles 

· Food Chains and Webs
	Reef Community

· Producers (Microscopic Organisms)

· Consumers (Animals)

· Grazers (Herbivores)

· Predators (Carnivores)

· Decomposers

· Microorganisms, scavengers


Reef Community Ecosystems

Gathering information:  (search question)

· How does feeding occur as a chain or web within a reef community, among some key elements and members of the community?

Identifying sources of information:  (expanding students’ references)

· Provide students with a food chain sketch and have them label some of the possible plants and animals participating in the cycle.  As the discussion progresses, students may expand their sketch to include other reef community members.  (Chain Worksheet 31)

· What are important natural elements that affect the richness of the reef environment?
· What are some plants visible in the reef community?  What do they ingest?  Who eats them?
· What are some non-mobile animals visible in the reef community?  What do they eat?  Who eats them?
· What are some mobile animals visible in the reef community that eat plants/algae?  (Herbivores)
· What are some mobile animals visible in the reef community that eat other animals?  (Carnivores)
· What are some animals visible in the reef community that eat algae, as well as other animals?  (Omnivores)
· What are some animals that help keep the community clean by eating or decomposing rotting food or other dead materials?
· Share pictures or paintings of reef communities (e.g., Robert Nelson’s poster or calendar renditions).

· How many of the elements shown in the pictures can you recognize?
· What do they do in the reef community?
· What is an example of an herbivore?
· What is an example of a carnivore?
· What kinds of coral can you recognize?
· Divide the class into Reef Animal Resident Teams to search for information about a specific member of the reef community.  Students may want to study a favorite animal, or they may select from the Search Worksheet 32.

· What are the names (scientific, common, Hawaiian) of the selected resident?
· What physical attributes characterize the resident?  (Picture or sketch)
· What are its roles and functions in the community?  (What does it do?)
· Where and how does it live?  (Feeding, reproducing, shelter/ protection, etc.)
· What special interaction does it have with other member(s) of the community?
· Work with the teams by doing practice sessions on the tasks of the SEARCH using related topics (e.g., reefs, coral reefs, marine animals, etc.).

· Information Gathering Techniques (e.g., computer searches, interviews, onsite visitation, guest speaker, print search)

· Information Sources (e.g., computer/web sites, library, County Offices such as Parks & Recreation, State Offices such as DLNR, researchers, marine biologists, etc.)

· Interpreting and Synthesizing Information (e.g., use of graphic organizers such as webbing)

· Assessment of Value of Information (e.g., credibility, accuracy, bias, opinion/fact, currency, sufficiency, etc.)

· Presentation of Information (e.g., graphs, lists, pictures, tape recordings, etc.)

· Have teams report on their “residents.”  Each student should take notes on the reports.  (Search Summary Worksheet 33)

· Summarize the information presented by having students identify what they have learned (Know) about residents in the reef community, what questions or clarifications are unanswered (Need to Know), and where they might get the information needed.  (KNG Worksheet 34)

· Invite a guest speaker knowledgeable about Maui’s reef communities to present additional information, exhibits, and pictures of the common “residents” of Maui’s reefs.  (See Guest Speaker Worksheet 35.)

· Share the information already collected by the students with the speaker before the scheduled presentation.

· After the presentation, have students revisit and update their KNG Worksheet.

· Conduct a field trip to the Marine Center or a private aquarist’s salt water display of a closed-system.

Producing Information:  (using technological skills and equipment)  See Product Planning Worksheet 36.

· Discuss with students what product would best reflect all that they learned about the residents in a reef community and the interactions among them.  For example, the product may be:
· Reef Resident ID Cards

· Powerpoint

· Mural

· Written Report

· Develop and work with a PUBLICATION TEAM, comprised of students representing each of the Resident Search Teams.  Use technology to prepare and produce the final report.  The original search question can help in summarizing the information collected:  How does feeding occur as a chain or web within a reef community, among some key elements and members of the community?

· Assess the product and the presentation with the involvement of the students.  (See Product Assessment Rubrics 37.)

Student Activity 31  

FOOD CHAIN/WEB WORKSHEET 
           II.12.3
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Student Activity 32a      RESIDENT SEARCH WORKSHEET 

           II.12.3

Topic:  Suggested Resident “Feeders” of Reef Communities

	Type of “Feeder”
	Common Names
	Some Local Names

	Plankton eaters
	Damselfish
	mamo, kupipi

	
	Squirrelfish
	`ala`ihi, menpachi, `u`u

	Algae eaters
	Surgeonfish
	kole, palani

	
	Tang
	manini, lalu`ipala

	Predators
	Butterflyfish
	lau wiliwili-nukunuku-`oi`oi, lau hau, kikakapu, kihikihi

	
	Triggerfish
	humu humu nuku nuku apua`a

	
	Angelfish
	(Bandit, Potter’s)

	
	Wrasse
	hinalea, lolo, hilu, la`o

	
	Goatfish
	moana, weke, malu, kumu

	
	Octopus
	he’e mauli

	
	Moray Eel
	Puhi

	Plant/animal eaters
	Filefish
	`o`ili, loulu

	
	Cardinalfish, Perch
	upapalu, aholehole

	
	Puffer
	`o`opu kawa, pu`u olai

	 Scavengers
	Crab
	`elemihi,`ala`eke

	
	Sea urchin
	wana, `ina, ha`uke`uke

	
	Sea cucumber
	loli


Student Activity 32b      RESIDENT SEARCH WORKSHEET 

           II.12.3

Name of Resident:


Hawaiian or common name:


Scientific name:

Source(s) of Information:

	Search Questions
	Findings

	What does it look like?

· What family does it belong to?

· What are the key physical attributes that make it recognizable?

· Other – sketch


	

	What does it do?  Where and how does it live?

· What does it “eat?”

· When?

· Reproduce?

· Where does it live or hide?

· Other


	

	What special interaction does it have with other members?  

· Solitary or schooling?

· Symbiotic?

· Cleaner?

· Other?
	


Student Activity 33   
RESIDENTS SUMMARY WORKSHEET           II.12.3

	RESIDENT

(Names)
	PHYSICAL ATTRIBUTES
	LIVING PATTERNS
	SPECIAL INTERACTION 

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	Summary or Conclusions about Chain or Web Parts:

	Conflicts:


Student Activity 34 

  KNOW-NEED-GATHER WORKSHEET           II.12.3

Topic:  Residents of a Reef Community and Their Interactions (especially eating)
	WHAT WE KNOW
	WHAT WE NEED TO KNOW
	HOW TO GATHER THE NEEDED INFORMATION

	
	
	


Student Activity 35   
           GUEST SPEAKER WORKSHEET
           II.12.3
	Preparing for a Guest Speaker

	· What information do we need?  
	

	· What qualifications does/should the guest speaker have?
	

	· What are important questions to ask the guest speaker?
	

	· By the time the speaker leaves, what facts should we have?
	

	· How can we get an idea of the speaker’s own perspective of the topic?
	

	Debriefing After a Guest Speaker

	· What were the things we learned from the speaker?
	

	· How does the new information affect our thinking about the topic?
	

	· Do we need to reorganize our plans or findings so far?


	

	· Did this presentation show a particular bias?  If so, what?


	

	· Do we need another perspective or more information?
	


Student Activity 36  

PRODUCT PLANNING WORKSHEET 
 II.12.3

	Purpose and Audience

	· What is the primary message we want to convey?
	

	· Who will be the audience?
	

	· What do we expect to accomplish with this product?
	

	Content and Sequence

	· What are the key components or parts of our product?
	

	· What approach will we use in presenting the information (e.g.,         or       )?
	

	· What are the main facts that must be included?
	

	· In what order will they occur? 
	

	· What key point must be made at the beginning?
	

	· What key point must be made in the middle?
	

	· What key point must be made at the end?
	

	Development and Production

	· Managing Team:  Timelines, Resources, Support/Help, Monitoring, Editing?
	

	· Writing Team:  Who, What, By When, How Well?
	

	· ProductionTeam:  Who, What, By When, With What, How Well, What Formats?
	


Student Activity 37  
PRODUCT ASSESSMENT WORKSHEET 
 II.12.3

(Key:  4=Exceeds; 3=Meets; 2=Approaching; 1=Needs More Work)

	Criteria
	4
	3
	2
	1

	Information collected shows planning and concern for accuracy.  (Give examples.)


	
	
	
	

	Extent of information collected is comprehensive and the sources of the information are varied.  (Give examples.)


	
	
	
	

	Presentation is clear and captures the attention of the audience.  (Give examples.)


	
	
	
	

	Ideas show creativity, openmindedness, and/or inventiveness.  (Give examples.)


	
	
	
	

	Plan and presentation made optimum use of team concept and members’ contributions.  (Give examples.)


	
	
	
	


Process:  Investigating
MARINE ENVIRONMENTS – II
       II.12.4 & II.12.5

Reef Communities

Standards: 

3.   ORGANISMS AND THE ENVIRONMENT:  Understand the unity, diversity, and interrelationships of organisms, including their relationship to cycles of matter and energy in the environment. 

4.   STRUCTURE AND FUNCTION IN ORGANISMS:  Understand the structures and functions of living organisms and how organisms can be compared scientifically.

5.   DIVERSITY, GENETICS, AND EVOLUTION:  Understand genetics and biological evolution and their impact on the unity and diversity of organisms.

8.   EARTH AND SPACE SCIENCE:  Understand the Earth and its processes, the solar system and the universe and its contents.  

Benchmarks:

3.3.1.  Describe how plants depend on animals.

4.3.1.  Explain how simple food chains and food webs can be traced back to plants.

4.3.2.  Describe how an organism’s behavior is determined by its environment.

5.3.1.  Describe the cycle of energy among producers, consumers, and decomposers.

5.3.2.  Describe the interdependent relationships among producers, consumers, and decomposers in an ecosystem in terms of cycles of matter (e.g., carbon dioxide and oxygen).

3.4.1.  Compare distinct structures of living things that help them to survive.

4.4.1.  Identify the basic difference between plant cells and animal cells.

3.5.1.  Describe the relationship between structures and function in organisms.

4.5.2.  Describe the roles of various organisms in the same environment.

4.5.3.  Describe how different organisms need specific environmental conditions to survive.

3.8.1.  Describe different Earth materials (e.g., rocks, minerals, sand, soil) and explain their formation and composition.

4.8.1.  Describe how slow processes sometime shape and reshape the surface of the earth.

	QUESTIONS
	VOCABULARY
	MODEL

	What positive and negative interactions occur among members of the reef community?

· How do they compete for food?

· How do they protect themselves from predators?

What adaptations help them survive and function?
	· Interdependence

· Unity

· Diversity

· Functions

· Cycles 

· Food Chains and Webs
	Reef Community

· Producers (Microscopic Organisms)

· Consumers (Animals)

· Grazers (Herbivores)

· Predators (Carnivores)

· Decomposers

· Microorganisms, scavengers


Interactions Among Living Elements in a Community

Investigating cause and effect:  (problem delineation and clarification)

· What positive and negative interactions occur in the reef community and how do the members respond?

Identifying information known about the topic:  (expanding students’ knowledge)

· Begin with students’ knowledge and experiences about the builders and residents of the reef community.

· What are some positive interactions that occur among the members of the reef community?
· What are some negative interactions that may occur among them?
· How do they react to the negative situations?
· Guide the students’ discussion to focus on examples of INTERDEPENDENCE and DIVERSITY.  (Discussion Worksheet 41)

· Using a sketch of the reef community or the food chain worksheet (31), what interactions illustrate interdependence?  (e.g., food chain)
· What interactions illustrate diversity?  (e.g., eating preferences)
· Is being eaten by a predator a positive or negative interaction?  What would a victim do?
· What would happen if all the herbivores escape and avoid being eaten by carnivores? Is this a positive or negative interaction in the community?
· What are some common interactions that may be negative to a member (threatening), but positive to the community?  
· Have the students guess (hypothesize) using prior information or knowledge:  How do individual members of the community respond to threats?  (For younger students:  What would you do when threatened?)  

·  What do the individuals do to avoid the threats?  (preventive behavior)
· What do the individuals do when threatened?  (response, action, flight behavior)
· Assign the Reef Animal Resident Teams to expand their information search about their selected animals, in order to test/validate their hypotheses.  (Search Worksheet 42)

· What findings in your first search relate to the animal’s avoidance or reaction to threats?
· Are there references about the behaviors of the animal to avoid threats?
· Are there references about the animal’s physical attributes that would be helpful in avoiding or responding to threats?
· Are there special interactions with other members that the animal has which may protect it from threats?
· How do patterns of behavior relate to your animal’s protection from threats?
· Which fish travel in schools?  Why?
· Which animals shoot poison or poison darts?  Why?
· How do the animals show their aggression?
· Why do some animals only feed at night?
· Where do the animals live?
· What additional physical attributes help the animal in functioning and surviving?
· Color
· Size
· The result of these searches should be summarized and added to the Teams’ reports for teacher review and possible inclusion in the students’ portfolios.

Gathering needed information to relate adaptations to functions and survival:  (developing understanding about the relationship of form to function)

· Conduct a discussion with students focusing on fish.  (Note:  Other members of the reef community may be studied in another lesson.) Have them identify what they know about the living patterns or habits of the fish they studied.  Students then should work in teams (Resident Animal or Feeding Groups) and develop “Because-Inorder Statements” that link a function or what the animal does with a related physical attribute.  (Relationship Analysis Worksheet 43)
· Because ______ eats algae, it has a small mouth and fine teeth.

· Because ______ eats other fish, it has sharp teeth.

· Because ______ feeds at night, it has large eyes.

· _______ has a skinny body, in order to hide in holes in the reef.

· _______ has thick, big scales, in order to swim among the jagged coral and rocks.

· Teams should also develop partial statements, if they know the function, but not the physical attribute.  Or they may know the physical attribute, but not the function.

· Because ______ must hide in the cracks of the coral, it _______  ?
· Because ______ digs in the sand, it __________?
· ______ has a nose, in order to____________  ?
· ______ has whiskers (barbels), in order to __________?
· Have teams share their “Because-Inorder Statements” and their partial statements.
· Are there overlaps or similarities?  Contradictions or differences?

· What would happen if the statements were reversed?  Would the statement be true?

· Because a fish has large eyes, it feeds at night.

· Are there statements that should be added? Are there partial statements that can be completed? 

· Where can we find information to support or to complete our statements?

· Are there conclusions we can draw?  (Getting to Conclusions Worksheet 44) 

· Allow time for the students to exchange information, conduct mini-searches, and refine their statements.  Together, use the KNG Worksheet 45 to compile the students’ information and to identify remaining questions or partial statements.

· Invite or coordinate with the Department of Land and Natural Resources or MCC, as appropriate or needed, to provide additional information and to guide the students.  In preparing students for the speaker, use the Guest Speaker Worksheet 46.  To assist the resource person, share guiding questions for the children’s investigation from their list of “what we need to know” (K-N-G), including relating functions to:
· Body shapes

· Tail designs

· Types and locations of fins

· Mouths and teeth

· Scales and color

· Spines 

· Eyes, noses, barbels

· Have students combine their information into a Form and Function Summary (Worksheet 47)

Generalizing and Producing Information:  (using technological skills and equipment)

· Have students review the relationships between animal functions and physical attributes.  What adaptations to their forms help the animals function and survive?
· Develop an informational presentation with the students’ conclusions/ generalizations:  (Product Planning Sheet 48)
· What is the primary message we want to share with others?  (Example:  Animals have special adaptations that help them to live and survive.)

· How could we present the information in an interesting way?

· Skit

· Drawings

· Attribute ID Cards

· How can we apply what we learned to other environments?  

· Assign students to PUBLICATION TEAMS (e.g., Editors, Section Writers, Photographers and Artists, and Managers).
· Publish and disseminate a written report, multi-media presentation, or component on your website.  (Product Assessment 49)
Student Activity 41 

  DISCUSSION WORKSHEET                              II.12.4

Topic:  Relationships – INTERDEPENDENCE and DIVERSITY

Student Input/Examples

	Interdependence
	Diversity

	Relationship
	Value (+, -)
	Relationship
	Value (+, -)

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Student Activity 42      RESIDENT SEARCH WORKSHEET 

           II.12.4

Name of Resident:


Hawaiian or common name:


Scientific name:

Source(s) of Information:

	Search Questions
	Findings

	What does it do to avoid threats or predators on the reef?

· Hides?

· Darts around?

· Other 


	

	How does it respond to a threat?

· Does it hide?

· Does it sting?

· Does it swim away?

· Other 


	

	What special physical attribute helps it to survive threats and predators?

· Solitary or schooling?

· Weapon?

· Speed?

· Other?
	


Student Activity 43      RELATIONSHIP ANALYSIS  WORKSHEET           II.12.4

Because-Inorder Statements

Topic:  Resident Animals and Feeding Groups

	SITUATION:  Link of function with physical attribute.

	Animal
	Function
	Relationship
	Effect/Attribute

	Manini
	Eating
	Algae
	Small mouth, fine teeth

	Puhi
	Eating
	Other animals
	Large mouth, sharp teeth

	He’e
	Protection
	Other animals
	Ink shooter

	Menpachi
	Eating
	Other animals
	Night eyes

	BECAUSE STATEMENT:  Function dictates Form

	Because the manini eats algae, it has a small mouth and fine teeth.

	INORDER STATEMENT:   Form follows Function

	The manini has a small mouth and fine teeth, in order to eat algae off coral and rocks.

	BECAUSE STATEMENTS:  Function dictates Form   

	
Because                                          , 

	INORDER STATEMENT:   Form follows Function

	                                                   , in order                               

	BECAUSE STATEMENTS:  Function dictates Form   

	
Because                                          , 

	INORDER STATEMENT:   Form follows Function

	                                                   , in order                               

	BECAUSE STATEMENTS:  Function dictates Form   

	
Because                                          , 

	INORDER STATEMENT:   Form follows Function

	                                                   , in order                               


Student Activity 44 
GETTING TO CONCLUSIONS  WORKSHEET          II.12.4

Topic:  Reef Members Relationships – Functions and Forms

	Induction Question
	Analysis Findings/Valid Statements

	· What specific pieces of information are important to our conclusion(s)?

· Group by Animals’ Food?

· Group by Functions?

· Group by Attribute or Adaptation?


	· 

	
	

	
	· 

	· What inferences or interpretations did we make from the information given?  What statements were supported?

· Similarity of “because” phrases

· Similarity of “in order” phrases
	· 

	· 
	· 

	· 
	· 

	· What conclusion(s) can we make from the inferences or interpretations we made?

· Relations across similar groups, functions, or attributes?

· Generalizeable?
	· 

	· 
	· 

	· 
	· 

	· How do our given information and interpretations relate or link to our conclusion(s)?

· Conclusion holds for each related case?

· Cases’ Because-Inorder Statements support Conclusion?


	· 


Student Activity 45 

  KNOW-NEED-GATHER WORKSHEET           II.12.4

Topic:  Relationship of Functions of Reef Members and Special Forms

	WHAT WE KNOW
	WHAT WE NEED TO KNOW
	HOW TO GATHER THE NEEDED INFORMATION

	
	
	


Student Activity 46  

GUEST SPEAKER WORKSHEET 
 II.12.4

	Preparing for a Guest Speaker

	· What information do we need?  
	

	· What qualifications does/should the guest speaker have?
	

	· What are important questions to ask the guest speaker?
	

	· By the time the speaker leaves, what facts should we have?
	

	· How can we get an idea of the speaker’s own perspective of the topic?
	

	Debriefing After a Guest Speaker

	· What were the things we learned from the speaker?
	

	· How does the new information affect our thinking about the topic?
	

	· Do we need to reorganize our plans or findings so far?


	

	· Did this presentation show a particular bias?  If so, what?


	

	· Do we need another perspective or more information?
	


Student Activity 47  
FORM-FUNCTION SUMMARY WORKSHEET         II.12.4

Topic:  Relating Functions of Reef Members with Special Physical Forms

          (Description/Sketch)                 (Use & relationship)                       (Fish)

	Special Form IN ORDER to Function 
	Example/Case

	MOUTHS:
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	BODY SHAPES:
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	TAIL DESIGNS:
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	SCALES/COLOR:
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	FINS (Types, locations)
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	EYES, NOSES, BARBELS:
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	WEAPONS, SPINES:
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Student Activity 48  

PRODUCT PLANNING WORKSHEET 
 II.12.4
	Purpose and Audience

	· What is the primary message we want to convey?
	

	· Who will be the audience?
	

	· What do we expect to accomplish with this product?
	

	Content and Sequence

	· What are the key components or parts of our product?
	

	· What approach will we use in presenting the information (e.g.,         or       )?
	

	· What are the main facts that must be included?
	

	· In what order will they occur? 
	

	· What key point must be made at the beginning?
	

	· What key point must be made in the middle?
	

	· What key point must be made at the end?
	

	Development and Production

	· Managing Team:  Timelines, Resources, Support/Help, Monitoring, Editing?
	

	· Writing Team:  Who, What, By When, How Well?
	

	· ProductionTeam:  Who, What, By When, With What, How Well, What Formats?
	


Student Activity 49  
PRODUCT ASSESSMENT WORKSHEET 
      II.12.4

(Key:  4=Exceeds; 3=Meets; 2=Approaching; 1=Needs More Work)

	Criteria
	4
	3
	2
	1

	Information collected shows planning and concern for accuracy.  (Give examples.)


	
	
	
	

	Extent of information collected is comprehensive and the sources of the information are varied.  (Give examples.)


	
	
	
	

	Presentation is clear and captures the attention of the audience.  (Give examples.)


	
	
	
	

	Ideas show creativity, openmindedness, and/or inventiveness.  (Give examples.)


	
	
	
	

	Plan and presentation made optimum use of team concept and members’ contributions.  (Give examples.)


	
	
	
	


Process:  Assessing        MARINE ENVIRONMENTS – II
                      II.12.6
Reef Communities

Standards: 

3.   ORGANISMS AND THE ENVIRONMENT:  Understand the unity, diversity, and interrelationships of organisms, including their relationship to cycles of matter and energy in the environment. 

4.   STRUCTURE AND FUNCTION IN ORGANISMS:  Understand the structures and functions of living organisms and how organisms can be compared scientifically.

5.   DIVERSITY, GENETICS, AND EVOLUTION:  Understand genetics and biological evolution and their impact on the unity and diversity of organisms.

8.   EARTH AND SPACE SCIENCE:  Understand the Earth and its processes, the solar system and the universe and its contents.  

Benchmarks:

3.3.1.  Describe how plants depend on animals.

4.3.1.  Explain how simple food chains and food webs can be traced back to plants.

4.3.2.  Describe how an organism’s behavior is determined by its environment.

5.3.1.  Describe the cycle of energy among producers, consumers, and decomposers.

5.3.2.  Describe the interdependent relationships among producers, consumers, and decomposers in an ecosystem in terms of cycles of matter (e.g., carbon dioxide and oxygen).

3.4.1.  Compare distinct structures of living things that help them to survive.

4.4.1.  Identify the basic difference between plant cells and animal cells.

3.5.1.  Describe the relationship between structures and function in organisms.

4.5.2.  Describe the roles of various organisms in the same environment.

4.5.3.  Describe how different organisms need specific environmental conditions to survive.

3.8.1.  Describe different Earth materials (e.g., rocks, minerals, sand, soil) and explain their formation and composition.

4.8.1.  Describe how slow processes sometime shape and reshape the surface of the earth.

	QUESTIONS
	VOCABULARY
	MODEL

	What have I learned about reef communities?

· What new concepts or ideas or skills were learned?

· What was easy?  Hard?  Why?

· What was enjoyable?

· What needs more time or practice?

How have science process skills improved?
	· Interdependence

· Unity

· Diversity

· Functions

· Cycles 

· Food Chains and Webs
	Reef Community

· Producers (Microscopic Organisms)

· Consumers (Animals)

· Grazers (Herbivores)

· Predators (Carnivores)

· Decomposers

· Microorganisms, scavengers


Concepts and Processes of the Sea Along Our Shores

Identifying what was learned:  (declarative knowledge, procedural knowledge, or contextual knowledge evidenced in discussions, writings, presentations, etc.)

· What did you learn and where did you demonstrate this learning?

Assessing Knowledge and Habits of Mind:  (self-assessment by students)

· Discuss and, as part of the classroom routine, have students reflect on what they learned and how they learned.  Provide lead questions as suggested above.

· (Optional) Have students respond to content assessment (Activity 61).

· (Optional)  Have students do self-assessment of their self-regulation, critical thinking, creative thinking skills applications (Rubrics 62).

Student Activity 61
REEF COMMUNITY LEARNING ASSESSMENT
II.12.6

1. At the fish market, you saw several kinds of fish and sea foods.

a. What can you say about a small, red fish with large eyes, lots of scales, and barbs or spines poking out from its fins and gills?

b. What can you surmise about a black fish with a small mouth, fine teeth, lots of scales, and a white dot on its back?

2. The members of a healthy reef community have roles and functions that contribute to keeping the habitat pono.

a. Describe some key functions that are required in a reef community and how the functions are performed.

b. Describe some positive and negative interactions that occur regularly in the reef community.

c. What are some external inputs that can disrupt the balance and interdependence in a reef community?

3.
What are some important reasons for protecting our marine environments?

Student Activity 62  
  HABITS OF MIND ASSESSMENT RUBRICS
II.12.6

(Key:  1=needs work; 2=getting better; 3=satisfactory; 4=exceed standard)

	Expectation
	Benchmark
	4
	3
	2
	1

	Self-Regulation
	Describes the thinking used.  Provides some ideas on how own thinking helped performance.
	
	
	
	

	
	Sets a goal.  Adds some subgoals.  Creates and carries out useful timeline.
	
	
	
	

	
	Assesses a project to identify needed resources.  Reviews available and alternative resources to determine those that are suitable.
	
	
	
	

	
	Reviews actions from an objective perspective.  Finds lessons in what worked well.
	
	
	
	

	
	Responds and adjusts to feedback when correction is needed.  Listens to advice of others.
	
	
	
	

	Critical Thinking
	Pays attention to detail.  Checks several sources.  Recognizes and corrects major inaccuracies.
	
	
	
	

	
	Produces work that is clear and free of confusion.
	
	
	
	

	
	Is aware of points of view that differ from own.  Makes a good effort to consider alternative views.
	
	
	
	

	
	Considers when more study is needed before acting.  Gathers sufficient information before acting.
	
	
	
	

	
	Takes a position that is appropriate for the circumstances.  Provides sufficient justification for the position.
	
	
	
	

	
	Shows ability to communicate with persons of diverse knowledge and sensitivities.  Encourages respect for feelings, knowledge, and abilities of others.
	
	
	
	

	Creative Thinking
	Shows determination in the pursuit of a solution.  Uses strategies to keep self on track.
	
	
	
	

	
	Accepts challenges presented and works on the task until completed or until attaining significant understandings.
	
	
	
	

	
	Generates personal standards for completion of task and applies those standards in the final product (or performance).
	
	
	
	

	
	Generates alternative ways of approaching the task and analyzes how the task would be affected by each.  Alternatives show originality in the approach to the task.
	
	
	
	


Comments or References to Student Works: 
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