

Limu

	MARINE ENVIRONMENTS – II

Reefs
	13.1 – 13.6



	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, current, and seasonal changes, and learn how to live in alignment with the environment.

	Focus
	Lesson
	Purpose
	Activity 

	Limu


	Algae Focus:

“What algae (limu) can be found in our diet?”
	To identify interests and prior experiences; to stimulate ideas, questions.
	II.13.1

	
	Plants Relationship:

“How do sea plants (algae) compare with land plants?”
	To model exploration, develop meaning, identify attributes/elements, and establish relationships.
	II.13.2

	
	Limu Information Gathering:  “Where do algae we eat come from?” 
	To search for or gather information about the systems in the environment.
	II.13.3

	
	Biota Problems:

“How do algae interact with other elements in our reef communities?”
	To investigate cause and effect problems or issues in the environment. 
	II.13.4

	
	Biota Project:

“What effects and changes have been observed in the common limu found in Maui waters?”
	To develop a performance or product that will address a concern, problem or need.
	II.13.5

	
	Biota Experience Reflection:

“What have I learned about the limu found on Maui shores?”
	To assess concepts, attitudes, skills acquired and evaluate experience.
	II.13.6


Process:  Motivating
MARINE ENVIRONMENTS – II
                      II.13.1

Limu

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.  

	QUESTIONS
	VOCABULARY
	MODEL

	What algae (seaweed or limu) can be found in our diet?

· What are common dishes that contain limu or seaweed?

· Where do the limu or seaweed we eat come from?

· Why are they called “seaweeds?”

· Why are they often called “underused” resources?

What hidden uses do seaweeds have in our lives?
	· Interrelationships of Organisms

· Unity

· Diversity

· Interdependency 

· Specialization

· Survival
	Plant Profile

· Leaf

· Stem

· Root

Large Algae Profile

(Limu)

· Blade

· Stipe

· Holdfast


· Form a group of two or three students to discuss the question:  “What algae (limu) can be found in our diet?”

· Select a recorder to take notes.
· Select a member to be the artist who will sketch the limu or the dish in which it is used.
· Select the presenter of your group’s report.
· In your group, discuss the primary zones where limu can be found and agree on how the seaweeds grow in the different zones.   Identify the elements of this zone.

· Identify different kinds of seaweed in our foods and conjecture as to:

· What they looked like in the natural habitat;

· Where they came from; and

· Their importance to people or cultures.

Student Activity 31   
SEAWEED (LIMU) WORKSHEET
            II.13.1
· Form a group of two or three students to discuss the question:  “What algae (limu) can be found in our diet?”

· Select a recorder to take notes.
· Select a member to be the artist who will sketch the limu or the dish in which it is used.
· Select the presenter of your group’s report.
· In your group, discuss the primary zones where limu can be found and agree on how the seaweeds grow in the different zones.   Identify the elements of these zones.

· Identify different kinds of seaweed in our foods and conjecture as to:

· What they looked like in the natural habitat;

· Where they came from; and

· Their importance to people or cultures.

Process:  Meaning

MARINE ENVIRONMENTS – II                       II.13.2

Limu

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.  

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.

5.3.2.  Describe the interdependent relationships among producers, consumers, and decomposers in an ecosystem in terms of cycles of matter.

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 structure 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.

	QUESTIONS
	VOCABULARY
	MODEL

	How do sea plants (algae or seaweeds) compare with land plants?

· What do they have in common?

· How do they differ?

· How do seaweeds differ among themselves?

How do seaweeds survive and reproduce in their habitats?
	· Interrelationships of Organisms

· Unity

· Diversity

· Interdependency 

· Specialization

· Survival
	Plant Profile

· Leaf

· Stem

· Root

Large Algae Profile

(Limu)

· Blade

· Stipe

· Holdfast


Elements of a Plant System

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

· How do sea plants compare with land plants?

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

· As each group reports on the focus discussion, have them think about the similarities or differences with land plants.

· Record the reports and responses.  (Discussion Summary Worksheet 21)

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

Establishing relationships:  (using the key elements relating to plants)

· Ask students to describe relationships between and among elements important to plants.  For example:

· How does sunlight affect land plants?  Seaweeds?
· How does fresh water and salt water affect land plants?  Seaweeds?
· How does a plant “eat?”  Land plants?  Sea plants?
· Ask students to describe how zonation affects how a plant looks and what it does.  For example:

· Compare a land plant in a dry, beach zone with a land plant in a wet, stream zone.

· Compare a seaweed close to shore with a seaweed in the reef slope zone.

· What elements in a zone or habitat are important to land plants?

· What elements in a zone or habitat are important to seaweeds?

· Have students do a mini-search at the library to determine the general anatomy of a land plant and a seaweed.
· How are they alike?  How do they differ?

· How does the structure of the plant relate to the elements of its habitat?

· How do the elements of the habitat affect the structure of the plant?

· How do the plants reproduce?

· If microscopes are available, have students study slide sections of a land plant and a seaweed.
Synthesizing understandings:  (illustrating relationships between the environment and plants)

· Have students individually or in small groups produce sketches of a land plant and a seaweed. 

· The sketches should be accompanied by summaries of how land plants and sea plants are alike and how they are different.

Process:  Searching

MARINE ENVIRONMENTS – II                       II.13.3

Limu

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.  

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.

5.3.2.  Describe the interdependent relationships among producers, consumers, and decomposers in an ecosystem in terms of cycles of matter.

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 structure 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.

	QUESTIONS
	VOCABULARY
	MODEL

	Where do algae we eat come from?

· In what forms does seaweed occur in our foods?

· What benefits or value does seaweed contribute to our lives?

How are seaweeds grown and processed?
	· Interrelationships of Organisms

· Unity

· Diversity

· Interdependency 

· Specialization

· Survival
	Plant Profile

· Leaf

· Stem

· Root

Large Algae Profile

(Limu)

· Blade

· Stipe

· Holdfast


Seaweeds in Our Foods

Gathering information:  (search question)

· Where do algae we eat come from?  

Identifying sources of information:  (expanding students’ references)

· Begin with students’ knowledge and experiences with limu found in cultural dishes.

· Categorize the descriptions by type of seaweed, method of gathering, familiar locations, preparation, etc., on chart paper.  This will be a composite of the students’ input.  Lead students to identifying other kinds of seaweed, not necessarily eaten fresh or gathered locally.

· Organize the students into ALGAE SEARCH TEAMS to gather more detailed information for a class report on the contribution of algae to our lives.  Algae Search Worksheet 31 may be helpful.

· Emphasize the goal or outcome of the search:  To develop an informational, descriptive report on algae uses or contributions.

· Discuss subgoals or secondary outcomes that may be of interest to the students.  For example:

· To describe how the algae (seaweed) are culturally embedded for grandparents, or elders from other countries.
· To identify sources (countries or locations) where the algae are processed or grown.
· Discuss key questions for which each team will need to seek answers.

· Questions may include:

· In what forms does seaweed occur in our foods?

· What benefits or value does seaweed contribute to our lives?
· Where is the seaweed from?  Where is it processed?
· What are the costs for the product (per weight)?
· Collaboratively decide on how to “divide” the search among the teams.  For example, the search could be divided:

· By culture

· By use or function (food vs. fertilizer vs. industry-toothpaste, etc.)

· Work with the teams by doing practice sessions on the tasks of the SEARCH using related topics (e.g., sushi, seaweed products, etc.).

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

· Information Sources (e.g., computer/web sites, library, State Offices such as DLNR, kupuna, residents, or fish markets, businesses, 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.)

· Facilitate a total group experiment to provide students with a more hands-on understanding of the cost of the seaweed.  (Dry vs. Wet Worksheet 32)

· How does the cost of wet seaweed compare with cost of dried seaweed?
· Items for comparison:
· ¼ cup limu kohu from a market
· ¼ cup dried wakame (packaged)
· Criteria:
· Cost per ounce
· Volume wet (cup)
· Use
· Procedure:
· Cost out initial amount by ¼ cup volume
· Soak dried wakame in water (to cover) for about 10 minutes
· Weigh ¼ cup limu kohu
· Weigh wet wakame
· Measure wet wakame’s volume (cup)
· Recalculate cost per ounce
· Conclusions:
· What are the cost differences?
· How does use determine what to buy?
· How does availability determine wet or dry product?
· Is drying a preserving process to consider for limu kohu (future study)?
· Have teams report on their findings.  Everyone should record the information and participate in discussing possible future studies.  (Algae Search Summary Worksheet 33)

· Conduct a total class activity to a fish market or restaurant where wet seaweed and dry seaweed are used in food preparation.

Producing Information:  (using technological skills and equipment)  See Product Planning Worksheet 34.

· Develop and work with a PUBLICATION TEAM, comprised of students representing each of the SEARCH TEAMS.  Use technology to prepare and produce the final report.  The students should refocus on the goal of their product:  To develop an informational, descriptive report on how seaweeds contribute to our lives.
· Although the report is informational, students should include a learning conclusion from the data they collected.  That is, what have they learned about seaweeds:  Where do the seaweeds come from?  How are they processed?  At what cost?

· Assess the product and the presentation with the involvement of the students.  (See Product Assessment Rubrics 35.)

Student Activity 31                  ALGAE SEARCH WORKSHEET                 II.13.3

Goal:

	Culture
	Use or Function

Benefits
	Forms
	Processing and Cost

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Student Activity 32  

DRY vs. WET WORKSHEET 
                    II.13.3

Experimental Question:  How does the cost of wet seaweed compare with the cost of dried seaweed?

Hypothesis:
	Process
	Experiment Log

	Items for Comparison:

· ¼ cup limu kohu (wet)

· ¼ cup dried wakame
	

	Criteria for Comparison:

· Cost per ounce

· Volume wet (cup)

· Preferred or planned use
	

	Procedure:

· Cost out initial amount (1/4 cup)

· Soak dried wakame in water, to cover, for 10 minutes or so

· Weigh ¼ cup limu kohu

· Weigh wet wakame

· Measure wet wakame volume (cup measure)

· Recalculate cost (per ounce)
	

	Conclusions:

· What are cost differences?

· How does use determine what to buy?

· How does availability determine wet or dry product?


	

	Other:  Is drying a preserving process to consider for limu kohu or other local seaweeds?
	


Student Activity 33       ALGAE SEARCH SUMMARY WORKSHEET 
II.13.3

Search Question:

Source(s) of Information:

	WHAT WE LEARNED
	MEANING (INTERPRETATION)
	PRIORITY &

IMPORTANCE (+,    , ?)

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	Do we have enough information to answer our original SEARCH question?



	Has our understanding improved?


	What added information do we need?


Student Activity 34  
   PRODUCT PLANNING WORKSHEET 
      II.13.3

	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 35  
   PRODUCT ASSESSMENT WORKSHEET 
      II.13.3

(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.13.4 & II.13.5

Limu

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.  

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.

5.3.2.  Describe the interdependent relationships among producers, consumers, and decomposers in an ecosystem in terms of cycles of matter.

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 structure 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.

	QUESTIONS
	VOCABULARY
	MODEL

	How do algae interact with other elements in our reef communities?

· What is the role of algae in the food chain?

· What other roles do algae have in the reef community?

What effects and changes have been observed in the common limu found in Maui waters?
	· Interrelationships of Organisms

· Unity

· Diversity

· Interdependency 

· Specialization

· Survival
	Large Algae Profile

(Limu)

· Blade

· Stipe

· Holdfast

Reef Community Profile

· Coral

· Coralline Algae

· Seaweeds

· Herbivores

· Carnivores

· Omnivores


Factors or Input Working Against Our Local Limu

Investigating cause and effect:  (problem delineation and clarification)

· What factors affect algae and their interactions in the reef community?

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

· Begin with students’ knowledge and experiences about reef communities and algae or seaweeds.

· Using an earlier reef community profile, have students connect the seaweeds to other elements and explain the interactions or relationships.  (Profile Sketch Worksheet 41)

· Students may add plants or animals to the sketch in order to show the importance of algae to the reef communities.

· Have the students imagine what may cause negative results should the abundance of algae or relationships with the algae change.

· Predators increase and eat most of the algae eaters (herbivores)
· Grazers (herbivores) increase and eat all the algae
· Sediment increases and accumulates over the reef
· Human actions affect one or more of the elements (e.g., predators, algae, grazers, decomposers, etc.)
· Invite a guest speaker from the Maui Community College, the Department of Land and Natural Resources, ocean/marine researchers/experts to provide the students with background and current information on limu in Maui waters.  (Refer to Guest Speaker Worksheet 42.)

· What limu are edible?  
· Where are the different kinds of limu found?
· What are the conditions in the reef zones that affect the limu?
· What external elements are having negative impact on limu in the natural habitats?
Validating information gathered about limu:  (developing understanding and scientific investigative skills)

· With the students’ findings compiled, conduct a discussion with students identifying what they know about limu, what they need to know, and how they can gather the needed information.  (KNG Worksheet 43.)  Facilitate the field investigation process by asking questions such as:
· What questions have been answered by information from our guest speakers?

· What questions do we still have to answer?

· What new questions do you have?

· Are the living conditions or situations different today than they were yesterday?

· How are we going to share the information about Maui’s limu and important changes occurring?

· Prepare and conduct a field investigation to study limu at a selected site, modifying the following processes:  (Field Study Preparation Worksheet 44)

· Investigation Goals

· To validate understandings of the

· Living environment of algae

· Interdependence of life

· Survival needs of algae and different organisms

· Conditions in and around Maui site(s) that affect limu

· To use appropriate tools and technologies to gather and interpret data

· Materials  (thermometer, measuring tape, hand lenses, pictures or references, water testing kit, etc.)

· Process

· Pre-activity Lessons

· Safety rules

· Conservation tips

· Data collection and observation recording (Field Study Data Worksheet 45)

· Preparation

· Divide students into Investigation Teams (4 to 5 students per team) and discuss responsibilities:

· Assignment of roles (e.g., leader, observers, recorder, reporter, artist or photographer, etc.)

· Compiling a team kit with materials and equipment needed for the investigation

· Provide time for each team to conduct mini-searches (online or library) to develop a field identification handbook to be used as reference in the identification of common, edible limu to supplement the DLNR/DAR Hawaiian Marine Life, Alien Seaweeds.  (Field ID Preparation Worksheet 46)

· Invite one of the guest speakers to accompany the investigation teams to the selected site and to:

·  Introduce the students to the major zones of the site

· Review conservation and safety rules

· Assign each team to a  designated area along the beach

· Provide the time limits and review the data collection worksheet with the teams before they begin identifying limu in their respective quadrats.

· Post-Field Activity

· Have each team report its findings to the class, including the kinds and proportions of limu identified.  The report should also include a conclusion about the possible impact of conditions at the site on the limu.

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

· Have students identify the primary information they collected about limu around Maui and at the specific site.  
What factors affect algae and their interactions in the reef community?

· Develop plans for a multi-component product including:  (Product Planning Sheet 47)
· Student-recommended conservation tips for healthy reef environments and limu growth.

· Composite Class Field Identification Handbook of Native Algae (Limu), including local and scientific names, pictures or drawings, recipes for edible ones, locations, functions (especially of non-edible limu), and rules for gathering or protecting the limu.

· “Most Un-Wanted” Posters of Alien Seaweeds (Poster Worksheet 48).

· Assign students to COMPONENT TEAMS (e.g., Conservation Tips, Field Keys and Illustrations Handbook, Posters).  Within each team, assign roles (e.g., manager, writer, researcher, illustrator, editor, computerizer, etc.).
· Set deadlines and dissemination plans.
· Publish and disseminate the report.  An alternative is to develop a website with the three components.  (Product Assessment 49)
Student Activity 41  

PROFILE SKETCH WORKSHEET 

II.13.4

Topic:  Seaweeds and their interactions in the reef community.
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Student Activity 42

GUEST SPEAKER WORKSHEET 
           II.13.4
	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 43 

  KNOW-NEED-GATHER WORKSHEET           II.13.4

Topic:

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

	
	
	


Student Activity 44      FIELD STUDY PREPARATION WORKSHEET      II.13.4
Field Study Activity:  Investigation of Limu (washed up on shoreline)

	Getting Ready
	Student Notes

	· Investigation Goals


	

	· Tools & Technology 


	

	· Safety Rules and Field Practices


	

	· Data Collection and Recording


	

	· Team Member Responsibilities


	

	· Limu References or Guides


	

	· Time Requirements and Restrictions


	

	· Reporting Requirements


	


Student Activity 45 

  FIELD STUDY DATA WORKSHEET
           II.13.4
Investigation Topic:  Shoreline Limu

	Description
	Quadrat 1
	Quadrat 2
	Quadrat 3

	Water:

· Temperature

· Turbidity

· Salinity
	
	
	

	Limu:  Identified

· Name

· Proportion of Quadrat
	
	
	

	Limu:  Identified

· Name

· Proportion of Quadrat
	
	
	

	Limu:  Identified

· Name

· Proportion of Quadrat
	
	
	

	Limu:  Identified

· Name

· Proportion of Quadrat
	
	
	

	Organisms:  

· Kind 

· Amount


	
	
	

	Other Findings:

· Debris

· 
	
	
	

	TOTAL LIMU:

· Native Proportion

· Alien Proportion
	
	
	

	Tentative Conclusion:




Student Activity 46         FIELD ID PREPARATION WORKSHEET 
           II.13.4
	Steps
	Information/Plans  (Examples Only)

	1.  Select size of index cards to be used (e.g., 3x5, 5x7) and type (e.g., lined or unlined).
	
                     Front

· Hawaiian Name

· Scientific Name

· Picture (photo or drawing)           Back

· Measurements

· Habitat

· Physical description

· Native/Alien

· Function

	2.  Determine information to be placed on each side of the card.  For each, identify source of the information (e.g., guest speaker, website, print source, etc.)
	

	3.  Develop 2 column table (using WORD or manual drawing), where each cell is the size of the index card

· Type, write, or insert (Text Box) planned information

· Left column will be front and right column will be back of card

· Each row is a pair of front and back 
	Front

Back

Wawae’iole

Codium edule




	4.  Prepare index cards by:

· Printing required number of copies of table for the team (or class) 

· Cut out the pairs of cells

· Paste on front and back

· Laminate cards 
	


	5.  Assemble ID cards:

· Do covers if desired

· Punch holes in upper corner (or lower)

· Use plastic ties, string, or other cord to pass through the holes and form a loop.  Provide allowance so cards may be “flipped” when in use.
	


 Student Activity 47 
            PRODUCT PLANNING WORKSHEET             II.13.4

	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 48  
      POSTER PREPARATION WORKSHEET 
           II.13.4
Topic:  “Most Un-Wanted”  (alien seaweeds)

	Steps
	Information/Plans  (Examples Only)

	1.  Select size of paper to be used for poster.

2.  Determine the information to be placed below the picture and the MOST UNWANTED title:  Example

· Common name of seaweed

· Scientific name

· Known locations

· Unique features

· Guilty of (impact)

· Office to report sighting


	
MOST UN-WANTED 


                                  (picture)

                                names

                                 

	3.  Select pictures or drawings of the culprit (e.g., close-up, cluster or cover, etc.)

· If printer will handle size of paper, scan selected pictures and place them in desired layout.

· If size of paper is too large for printer, do the scanning and layout as above.  Place the printed copy on an Elmo and shoot onto screen.  Position Elmo and screen at distance so projection is size of the poster.

· Tape poster paper on screen so projection is positioned in appropriate place.  Students will need to draw, color/paint the image.


	

	4.  Insert information under the picture.

· For the extra large poster, information should be printed on legal sized paper (landscape) and “cut and pasted” onto poster.

· Colored paper may be used or added for interest or attention.


	

	5.   Laminate posters and post.  Be sure to get permission and also 

· determine how long the poster will remain up 

· who will be responsible for taking down the poster at the designated time.

6.  Consider the possible places for posting, besides in the classroom:

· school or public library

· school bulletin boards

· supermarket bulletin boards

7. Check posters for accuracy.




Student Activity 49  
      PRODUCT ASSESSMENT WORKSHEET 
           II.13.4
(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.13.6
Limu

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.  

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.

5.3.2.  Describe the interdependent relationships among producers, consumers, and decomposers in an ecosystem in terms of cycles of matter.

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 structure 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.

	QUESTIONS
	VOCABULARY
	MODEL

	How do algae interact with other elements in our reef communities?

· What is the role of algae in the food chain?

· What other roles do algae have in the reef community?

What effects and changes have been observed in the common limu found in Maui waters?
	· Interrelationships of Organisms

· Unity

· Diversity

· Interdependency 

· Specialization

· Survival
	Large Algae Profile

(Limu)

· Blade

· Stipe

· Holdfast

Reef Community Profile

· Coral

· Coralline Algae

· Seaweeds

· Herbivores

· Carnivores

· Omnivores


Concepts and Processes of Algae and Limu in Our Reef Communities

Identifying what was learned:  (declarative knowledge, procedural knowledge, or contextual knowledge evidenced in discussions, writing, 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    ALGAE (LIMU) LEARNING ASSESSMENT            II.13.6

1. Algae are important elements of our reef communities.  They are part of food webs, which are both diverse and interdependent.

a. What natural elements do algae interact with?  Under what conditions could these elements have negative effects on algae?

b. How do negative effects on algae affect other members of the reef communities?

2. Native algae have been a part of our Maui marine environment for a long, long time.

a. What part of the ancient Hawaiian’s life did limu play?  

b. What contributions did limu make to our reefs?

c. What would our marine environment be like today if our native algae did not survive?

3.
What are some important reasons for protecting our native algae and their environment?

Student Activity 62  
  HABITS OF MIND ASSESSMENT RUBRICS
II.13.6

(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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