MARINE LIFE IN THE BALANCE:      Mfriedman@animo.org                 
	See Matrix associated with each unit: www.usc.edu/org/cosee-west/curricula.html   Below is sampling with standards.
 What happens in the ocean determines whether humankind survives. 

How can my actions -here and now- help me and humanity survive?


1) First UNIT: Cells as basic unit of life: (1, c, e, f, g, h)     (4 weeks)
1. Fundamental life processes of plants and animals depend on a variety of chemical reactions that are    


carried out in specialized areas of the organism's cells. As a basis for understanding this concept:
Essential Question:  Marooned on an ocean island: What do I eat & drink? It means life or death.
 INTRODUCTION: Origin and hierarchy of Life on Earth…taxonomy 
Activities: Introductory worksheets, PowerPoint, cell models, video animations. Microscope use/investigation: Phytoplankton vs. Zooplankton, cell variety lab. EDGARCHRO
TPS (Think Pair Share): What are the main structures all cells have in common whether prokaryote or eukaryote?  How are cells alike yet different?   Initiate Student made Unit study guide, test corrections
Standards:

c. how prokaryotic & eukaryotic cells (including those from plants & animals), and viruses differ in complexity and general structure.
e. the role of the endoplasmic reticulum and Golgi apparatus in secretion of proteins. 
f. usable energy is captured from sunlight by chloroplasts, and stored via the synthesis of sugar from carbon dioxide. 
g. the role of the mitochondria in making stored chemical bond energy available to cells by completing the breakdown of glucose to carbon dioxide. 

Focus Phylum/Organism: Cnidarians…Jellies…Content standards…Ecological impact…human focus  

              b. Organelles (Golgi, ER, mitochondria, nucleus, etc.); Focus: stinging cell (Cnidoblast), SYMBIOSIS
Activities: Finding Nemo (worksheets) Whiteboard group work, Bio-luminescent lab. Microscope lab practicum. Initiate MAST homework & test protocols. CSI: Dead fish at Animo student made Unit study guide
Assessments: Multiple quizzes, Test, True/false cut-up strips, Organelle matching game, Game day, Organelle Matrix, Jeopardy, Begin CST Questions.  Lab section Test questions compilation, Web quests.
TPS: A cell is the basic unit of life:  How can one cell keep itself alive?

Focus Phylum/Organism: Porifera…Sponge…Content standards…Ecological impact…human focus  

Standards: 
1a. Cells are enclosed within semi-permeable membranes that regulate their interaction with their surroundings. 
Activities: egg osmosis lab, Diffusion of gases; ABC (Activity Before Concept): What stinks around here? Cell size ratios & diffusion, Physical characteristics of water lab (Why am I shorter when I get out of the ocean?), PowerPoint presentation, worksheets…Web quests. Student made Unit study guide
2) UNIT: Molecules of Life (1.h) (2 weeks)

Essential Question:  Why do Worms Love Dead Bodies?
Standards: 
h. most macromolecules (polysaccharides, nucleic acids, proteins, lipids) in cells and organisms are synthesized from a small collection of simple precursors. 

Focus Phylum/Organism: Annelida…worms…Content standards…Ecological impact…human focus  

              Macromolecules: 4 building blocks of life. 
Activities: Where’s the fat? Nutrition labels & Taste tests: protein, carbohydrates, fat, etc
Scientific method: Question, Hypothesis, Experiment, Data, Conclusion. Whale worm article. Skinny Whales. Earthworm dissection. Popsicle chemical bond energy lab. Web quests. 
Assessments: Multiple quizzes, Test, macromolecule poster/ foldable, True/false cut-up   
strips, Molecules matrix, Game day, Jeopardy, overhead CST Questions, whiteboard group challenge, Student made Unit study guide. 

3) UNIT: Chemical reactions keep us alive (1 b, f, g)    (3 weeks)
Essential Question:  Killing me Softly: Why are Coral Reefs dying? Can I help save them?
Focus Phylum/Organism: Crustaceans & mollusks …Content standards…Ecological impact…
Standards: 
1b. Enzymes are proteins & catalyze biochemical reactions without altering reaction equilibrium. Activity of 

enzymes depends on the temperature, ionic conditions & pH of surroundings. 
1f. Usable energy is captured from sunlight by chloroplasts & stored via the synthesis of sugar from CO2. 

1g. The role of the mitochondria in making stored chemical bond energy available to cells by completing the 

breakdown of glucose to carbon dioxide.
Mini Essential question: Why do animals die when the ocean gets warmer?

a. Enzymes and catalytic reactions (temperature, ions, ph), Cells, energy and homeostasis

b. Photosynthesis Krebs and Calvin cycle, chemical formula explained
c. Cell respiration (aerobic vs. anaerobic) CO-EVOLUTION
Activities: ABC: “Burn me up Big Daddy”, water properties testing, Plant leaf investigation, yeast fermentation, Photosynthesis rate & Chlorophyll extraction, Molecules of life video, visible spectrum, Light & Dark cycle animations, peer teaching board work, PowerPoint presentation, on-line animations. various pigments. Elodea & snail lab. Yeast lab and CO2 production. Fish enzyme lab and affect of temperature and acid (lemon juice on egg and fish (ceviche)
TPS: Which has the greatest biomass (life—weight/density) primary producers or consumers?
Assessments: Multiple quizzes, Test, jeopardy, individual and group worksheets, overhead CST Questions, Student made Unit study guide, TPS on Biomass. Homework. Web quests.
4) UNIT: Reproduction and Inheritance: (2 a, b, c, d, e, f; 3 a, b) (4 weeks)
Essential Question: How does Sea Urchin Sex & reproduction affect me & make the Ocean?   





a desert?
      Focus Phylum/Organism: Echinoderms…Sea Urchin… standards…Ecological impact… human focus

Standards: 
2. Mutation and sexual reproduction lead to genetic variation in a population.
As a basis for understanding this concept, students know: 
a. meiosis is an early step in sexual reproduction in which the pairs of chromosomes separate and segregate randomly during cell division to produce gametes containing one chromosome of each type. 
b. only certain cells in a multicellular organism undergo meiosis.
c. how random chromosome segregation explains the probability that a particular allele will be in a gamete. 
d. new combinations of alleles may be generated in a zygote through fusion of male and female gametes (fertilization). 
e. why approximately half of an individual's DNA sequence comes from each parent. 
f. the role of chromosomes in determining an individual's sex. 
g. how to predict possible combinations of alleles in a zygote from the genetic makeup of the parents. 
Standards: 
3. A multicellular organism develops from a single zygote, and its phenotype depends on its genotype, which is established at fertilization.
As a basis for understanding this concept, students know: 
a. how to predict the probable outcome of phenotypes in a genetic cross from the genotypes of the parents and mode of inheritance (autosomal or X-linked, dominant or recessive). 
b. the genetic basis for Mendel's laws of segregation and independent assortment.
Allele frequency determines traits, mutations, variation, heterozygous/homozygous
d. Mendelian genetics, gametes, Punnett, chromosomes, pedigree, gene disorders, genetic drift (8c) 
e. Mitosis/meiosis, temperature tolerance and global warming.


Activities: Mitosis / Meiosis model bldg., AP Animations, DNA construction, UCLA City Lab on DNA, Active group reading, Magnetic Karyotyping activity, SUE LAB (Urchin gamete harvesting)with larval development, fertilization, growth. Urchin phenotype variations game, (factors that affect urchins) Frankenfish Lab, Toothpick fish lab, Plastic egg genetics lab, PowerPoint presentation, animations. Article: Similarities of Sea Urchin and Human Genome

Assessments: Multiple quizzes, Punnet Squares, Homework, Test. Winter break standards based project-Make a FISH OR SHARK, overhead CST Questions, student made Unit study guide. Jeopardy, homework web quests,
5) UNIT: Molecular Genetics (1d; 4 a, b, c, d, e; 5 a, b, c)  (4 weeks)
Essential Questions:  How is information about marine organisms transferred by the DNA and used to construct new cells, tissues and organs?   How do sharks and rays keep making new teeth and live so long?
Focus Phylum/Organism:  Chondrichthyes… Sharks …Ecological impact… human focus 
Standards: 
1. d. the Central Dogma of molecular biology outlines the flow of information from transcription of RNA in the  

nucleus to translation of proteins on ribosomes in the cytoplasm.
4. Genes are a set of instructions, encoded in the DNA sequence of each organism that specify the sequence of amino acids in proteins characteristic of that organism.
As a basis for understanding this concept, students know: 
a. the general pathway by which ribosomes synthesize proteins, using tRNAs to translate genetic information in mRNA. 
b. how to apply the genetic coding rules to predict the sequence of amino acids from a sequence of codons in RNA. 
c. how mutations in the DNA sequence of a gene may or may not affect the expression of the gene, or the sequence of amino acids in an encoded protein. 
d. specialization of cells in multicellular organisms is usually due to different patterns of gene expression rather than to differences of the genes themselves. 
e. proteins can differ from one another in the number and sequence of amino acids.
5. The genetic composition of cells can be altered by incorporation of exogenous DNA into the cells.
As a basis for understanding this concept, students know:
a. the general structures and functions of DNA, RNA, and protein. 
b. how to apply base-pairing rules to explain precise copying of DNA during semi-conservative replication, and transcription of information from DNA into mRNA. 
c. how genetic engineering (biotechnology) is used to produce novel biomedical and agricultural products. Biotechnology, human genome, cloning, INCLUDING: DNA, RNA Protein synthesis, transcription, replication, ACTG, amino sequence=shape + form. Homeostasis and organization (macro and micro)

Activities (Gel electrophoresis of fish DNA,) Biology Rap song, http://ehrweb.aaas.org/ehr/books/index.html. Special Saturday mass tutoring. AP animations, PowerPoint presentation. Shark dissection, perch dissection   LBAQ field trip
Assessments: Bi-weekly quizzes, Test, worksheet and on-line practice, DNA model+ replication, overhead CST Questions, paired quiz, student made Unit study guide, video with questions .Transcription & Translation webquests. Hands on Protein synthesis lab, manipulatives
6) UNIT: Evolution (7 a, b, c, d)   (3 weeks)
Essential Question: How did whales & marine mammals evolve from land mammals? How is whale evolution alike and different from human evolution?
Focus Phylum/Organism: Vertebrates (Tunicates, Agnatha, Osteichthyes…Marine Mammals … humans
Standards: 
7. The frequency of an allele in a gene pool of a population depends on many factors, and may be stable or unstable over time.
As a basis for understanding this concept, students know: 
a. why natural selection acts on the phenotype rather than the genotype of an organism. 
b. why alleles that are lethal in a homozygous individual may be carried in a heterozygote, and thus maintained in a gene pool. 
c. new mutations are constantly being generated in a gene pool. 
d variation within a species increases the likelihood that at least some members of a species will survive under changed environmental conditions. Including: Multiple evidences for evolution (fossils, DNA, embryology, homologous structures, geographic, Carbon dating, etc. (8e). Natural selection mechanisms (phenotype not genotype), diversity, speciation and species survival (8a, b, d)  HUMAN EVOLUTION,  Evolution Vs. Intelligent design. Homo Florensis, NGEO on-line with worksheet
Activities (Fossil change Timeline,  PBS Evolution Video clips, bean & fingerprint variation, Bird & yarn, chicken wings, 7 Evidences lab: fossils, etc., CA Science center & Natural History Museum, Evolution PowerPoint. “The Simpson’s” game. Fish breathing lab, 
Assessment:  Jeopardy, Multiple quizzes, Test, Magazine project, Lab practicum, overhead CST Questions, student Unit study guide, Evolution Video w/ questions .Web quests on human evolution, chromosome 2, etc.
6) UNIT: Ecology (6 a, b, c, d, e, f)    (1 week)
Essential Question: How do my choices impact the survival of the ocean’s organisms and humanity?
  Focus Phylum/Organism: Mammalia…Whales…Content standards…Ecological impact… human focus
Standards: 
6. Stability in an ecosystem is a balance between competing effects.
As a basis for understanding this concept, students know: 
a. biodiversity is the sum total of different kinds of organisms, and is affected by alterations of habitats. 
b. how to analyze changes in an ecosystem resulting from changes in climate, human activity, introduction of non-native species, or changes in population size. 
c. how fluctuations in population size in an ecosystem are determined by relative rates of birth, immigration, emigration, and death. 
d. how water, carbon, and nitrogen cycle between abiotic resources and organic matter in the ecosystem and how oxygen cycles via photosynthesis and respiration. 
e. a vital part of an ecosystem is the stability of its producers and decomposers. 
f. at each link in a food web, some energy is stored in newly made structures but much is dissipated into the environment as heat and this can be represented in a food pyramid. INCLUDING: a. Ecosystems (macro and micro): Biodiversity: coral reefs, desert, arctic, b. Balance between competing effects e.g., Human population/activities results: species loss, pollution, habitat loss (rainforest destruction, desertification,) climate change (Global warming)
c. Community populations, speciation, balance, growth factors, energy pyramid and food web, Organism relationships predator/prey, symbiosis (3 forms)  www.aag.org/hdgc/Hands_On.html
d. Environmental- nitrogen, carbon, water cycles; succession of habitats from rock to forest.
Activities: (Dolphin carrying capacity, Outdoor string food web, owl pellet dissection, Marine Bio club project. Good Buddies game. PowerPoint presentation, MB Club Project presentation
TPS: Where is there more ocean life, in the big vast ocean or near the coast and continental slopes?

Assessment: Multiple quizzes, Test, Save the world Project, Jeopardy, crossword, worksheets,
CST overhead questions, homework protocol reflection, Ecology video w/ questions, student made Unit study guide. TPS on ocean life concentration by zones.
7) UNIT: Physiology (9 a, b, c, d, e)   (2 weeks)
Essential Question: How am I and Shamu alike in our body systems and organs? Do whales get sick?
       Focus Phylum/Organism: Mammalia- marine and terrestrial…Ecological impact… human focus
Standards:

9. As a result of the coordinated structures and functions of organ systems, the internal environment of the human body remains relatively stable (homeostatic), despite changes in the outside environment.
As a basis for understanding this concept, students know: 
a. how the complementary activity of major body systems provides cells with oxygen and nutrients, and removes toxic waste products such as carbon dioxide. 
b. how the nervous system mediates communication between different parts of the body and interactions with the environment. 
c. how feedback loops in the nervous and endocrine systems regulate conditions within the body. 
d. the functions of the nervous system, and the role of neurons in transmitting electrochemical impulses. 
e. the roles of sensory neurons, interneurons, and motor neurons in sensation, thought, and response.

1. Body/organ systems structure and function (nervous, respiratory, digestive, reproductive, immune, 

circulatory, endocrine, excretory,  (macro/micro =homeostasis)

Activities: Investigation and experimentation (labs) (Blood pressure, Inquiry based On-line investigation of body systems and worksheet), Activity sheets for each body system, cooperative learn and teach (whiteboard). Movie Night: Osmosis Jones & GATTACA, PowerPoint presentation. Bradycardia lab.
Assessments: Multiple quizzes, Test, on-line quiz, Human physiology Jeopardy. Mini-Notebook, overhead CST Questions, Biology Rap song game, student made Unit study guide, animations.
7) UNIT Part 2: Diseases and prevention, (10 a, b, c, d, e)

Essential Question: Future diseases & cures: How can mammals increase their life span, live better?
Standards:

10. Organisms have a variety of mechanisms to combat disease.
As a basis for understanding the human immune response, students know:
a. the role of the skin in providing nonspecific defenses against infection. 
b. the role of antibodies in the body's response to infection. 
c. how vaccination protects an individual from infectious diseases. 
d. there are important differences between bacteria and viruses, with respect to their requirements for growth and replication, the primary defense of the body against them, and effective treatment of infections they cause. 
e. why an individual with a compromised immune system (for example, a person with AIDS) may be unable to fight off and survive infections of microorganisms that are usually benign. INCLUDING: Genetic, viral, bacterial; Human activities: alcohol/drug abuse, diet, sexually transmitted diseases, human immune response & defense system  (HIV, vaccines, antibiotics and resistance/mutation). Investigation and experimentation (labs) 
Activities: Lab on healthy foods, reading food labels and sampling healthy treats, web-quest &worksheet, video clip. Word links game, PowerPoint presentation. TPS on STD’s, HIV/AIDS, Diabetes, etc.
Assessments: Multiple quizzes, Test, group work on various disease characteristics with presentations, overhead CST Questions. 
FINAL STATE TEST PREPARATION

DAILY SUPER-TUTORS TESTING OF OVER 60 CST STANDARDS BASED QUESTIONS
CLASSROOM STUDENT CHARTS OF 10 UNIT STANDARDS AND SUCCESSES BY STANDARD.     Every student that completed this received an ‘A’ for spring semester
EXTENSIVE CST OVERHEAD QUESTIONS REVIEW

GAMES, HANDS-ON ACTIVITIES, GROUP SELF-TESTING, MINI-BOOK COMPLETION Begun Spring Breaak.
OUR SECRET WEAPON: TEST DAY ENERGY INTERVENTIONS
