Lesson 8, Piloted in part Aug 25/04

	Hawaiian Values:   

‘OLU‘OLU – has a positive attitude of people & tasks

KELA – strives for excellence in classroom endeavors
	[image: image1.wmf]
	Science Content Standards:

Domain I, Strand I – Science as Inquiry

Domain II, Strand 1 – Mālama i ka ‘Aina Domain II, Strand 2 – Unity & Diversity, Biological Evolution 

	Learning Styles:

Right Brain

Left Brain

Auditory

Visual

Spatial 
	Unit:      I. Ahupua‘a    Term:  1    Week: 4

Lesson Topic:  

CLASSIFYING LIMU & SIMPLE SEA LIFE (2)
Content:

How to Classify Sea Life & “Goo”


	General Learner Outcomes:

#3 Complex Thinker 


Date: 
M   Tu   W   Th   F                         
Time: 

    to
               ( 90 minutes)

	Objectives:  (1) students will share what they know about phosphorus (2) students will learn the five categories of the animal kingdom (3) students will understand how to classify sea life.



	Assessment/Performance Indicators: 

· Informal: reading & drawing effort, listens to distinguish & describe each kingdom of classification

· Formal: recorded chemistry data, sea life data organized accurately
	Points:

   10 pts

    5 pts

	Exceeds Expectations:

Participated fully in class activities; completed chemistry & sea life data with 80% accuracy or better
	Meets Expectations: 

Participated in all activities; completed chemistry & sea life data with 60% accuracy or better
	Needs Improvement:

Participated for 1/3rd of the lesson or less;  attempted completion of chemistry & sea life data with less than 60% accuracy

	Time:

    15 min.

    20 min.

    20 min.

    15 min.


	Procedures to Teach Strategies, Skills, Content:

· SSR: Phosphorus “Goo” – students share responses aloud 
· Drawing ocean chemicals: teacher explains all life in universe is made of approx. 100 ingredients (called elements) like phosphorus (P) & compounds like H2O, written like recipes (called formulas); teacher draws (wai/fresh water = 2 H+ O)

· Optional: teacher draws salt (NaCl); students draw what they think salt water ‘recipe’ would be (using H2 + O + Na + Cl); class shares answers 

· Lecture: students copy notes as teacher discusses classifications of plants, animals, etc; students practice classifying phosphorus, algae including limu, coral, worm, starfish, sea urchin, clam, crab, conch, limpet (see lecture notes below); check class answers if time, or hand in for grading

	Materials: (see this binder for students handouts)

· For teacher: copies of reading, “Phosphorus Goo” for each student or to share between 2; lecture notes for Classification of Simple Sea Life


TEACHER LECTURE on CLASSIFICATION OF SIMPLE SEA LIFE

· Scientists classify things like people organize their kitchens: canned tuna in the cupboard, fruit in a bowl, milk in the refrigerator

· All living things are organized or classified in science this way:  

By 1 of 5 Kingdoms:


1



2



3, 4, 5

Animals (Animalia) 

Plants (Plantae)

Other Life Forms (Fungi,


mammals, birds, 

ferns, trees,


Protista or Monera) 

reptiles & insects 

seed plants 


mushrooms, molds, yeasts

algae, protozoa, bacteria

· Scientists also classify every animal, plant and other living thing like this:

Kingdom, Phylum, Class, Order, Family, Genus & Species

· Today, to study the simple sea life that appeared at the start of life on Earth (as in the Kumulipo) we need to know that in the Kingdom of Plantae there are nonvascular (plants with “tubes”) & vascular plants (without tubes, made of cells to move nutrients around the plant)

· In the Kingdom of Animalia there are vertebrates (with spines) & invertebrates (having no spine, but sometimes an exo-skeleton, like a cockroach)

· Animalia can also be classified as coelenterata (coral), annelida (sandworms, leeches), mollusca (oysters, mussels, slugs), echinodermata (spiny sea urchins, sand dollars, sea cucumbers, starfish) or crustaceans (crabs, lobster, shrimp)

· Mollusca can also be classified as univalve (one shell) or bivalve (two shells) 

· In the Kindgoms of other life forms there are Fungi (multi-cell organisms) and Protista & Monera (organisms with cells but no nuclei at the center)
· Note: Protista includes: 
plant-like protists                               animal-like protists                     fungus-like protists  
algae(limu), diatoms, etc.                          amoeba, etc.                             slime "molds," etc.
· Ask students to classify this list of life forms in the Kumulipo & share answers when they’re done. 

Phosphorous
- not a living organism, a chemical (see Periodic Table)
Algae

- Protista or Monera
Limu

- Protista, plant-like, vascular
Coral

- Animalia, invertebrate, coelenterata

Worm

- Animalia, invertebrate, annelida
Starfish

- Animalia, invertebrate, echinodermata 
Sea Urchin
- Animalia, invertebrate, echinodermata
Clam

- Animalia, invertebrate, mollusca, bivalve
Crab

- Animalia, invertebrate, crustacean
Conch

- Animalia, invertebrate, mollusca, univalve
Limpet

- Animalia, invertebrate, mollusca, univalve
Additional Resources on Ocean Chemistry related to Phosphorus reading: http://www.debstutz.0catch.com/debstutz/papers/extrafishlab.htm www.chemicalland21.com/arokorhi/industrialchem/inorganic/PHOSPHOROUS%20ACID.htm  
