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Big Ideas, Essential Learning for Biology.
Big idea 1: Understand scientific inquiry and develop critical thinking skills!!!
Big idea 2: The process of evolution drives the diversity and unity of life.
Big idea 3: Biological systems utilize free energy and molecular building
blocks to grow, to reproduce and to maintain dynamic homeostasis.
Big idea 4: Living systems store, retrieve, transmit and respond to
information essential to life processes.
Big idea 5: Biological systems interact, and these systems and their
interactions possess complex properties.

Advanced Studies Biology Curriculum map. Essential Questions Suggested Semester project topic State Goals
AVID strategies are found in Write Path 1(WP1) & Write Path 2(WP2) for science, Section and Unit are given.
	Quarters
	Essential questions, Next Generation Standards Life Science (LS),  and State Standards
	Topic(s) 
	Essential Vocabulary
	Best practices; AVID strategies, activities,
common labs, & assignments

Curriculum Based Measures

	Quarter 1
	“How do organisms live and grow?” Next Gen LS 1
“Why is science a process?”

GOAL 1.6: UNDERSTAND SCIENTIFIC INQUIRY AND DEVELOP CRITICAL THINKING SKILLS
GOAL 1.8: UNDERSTAND TECHNICAL COMMUNICATION
GOAL 1.3: UNDERSTAND CONSTANCY, CHANGE, AND MEASUREMENT
	Intro to Biology (inquiry, scientific process, etc).
The Nature of Science 
-Importance of Science 
-Importance of Biology  
-The Formal Scientific Method Strengths – Limitations Lab: Using Science to investigate the psychic “John Edwards” Social Responsibility History of good and bad science 
-The Nature of Data
	 Biology
Homeostasis
Stimulus 
Response
Adaptation
Theory 
Control group
Independent variable
Dependent 
Variable
Constant
Hypothesis

	Cornell Notes INB set up WP1 sec1.1-1.6 and use of INB WP1 sec 1.8 &1.9
Costa’s Levels of thinking WP1 sec 1.5
Introduction to AVID lab format WP1 sec 3.7.

Common Lab Ideas:
Egg in a bottle & 3 hole bottle Demo WP1 sec 3.1, Precision exercise- emphasis on accuracy and precision WP1 sec 3.9 or other exercise. Hydra Lab-making quality observations.

Curriculum Based Measures 
Unit test, Quizzes and Lab Reports


	Quarter 1
	How do organisms live and grow?” Next Gen LS 1
“Why is science a process?”

HS-LS1-6. Construct and revise an explanation based on evidence for how carbon, hydrogen, and oxygen from sugar molecules may combine with other elements to form amino acids and/or other large carbon-based molecules.
HS-LS1-6. Construct and revise an explanation based on evidence for how carbon, hydrogen, and oxygen from sugar molecules may combine with other elements to form amino acids and/or other large carbon-based molecules.

GOAL 1.5: UNDERSTAND CONCEPTS OF FORM AND FUNCTION

	Biology, Chemistry for Life 
Periodic Table
Organic Compounds
Formation of Macromolecules
(Carbohydrates, Proteins, Lipids and Steriods)
 Properties of Water

-Elements and Atoms 
-Atomic Theory (History of the Atom) 
-Atomic Structure 
-The Periodic Table Ions Isotopes 
-Bonding Molecules and Compounds 
-Electron Theory & Configuration Rules of Stability 
-Ionic Bonding 
-Covalent Bonding 
-Multiple Bonds Oxidation – Reduction Reactions    
-Properties of Water   
-Acids & Bases pH Lab: pH of common household solutions  
Buffers pH and the environment
-Organic Molecules Carbohydrates  
Form & Function Levels of Structure Nucleic Acids Form & Function DNA 

	Inference 
Observation
Activation energy
Active site catalyst
Enzyme
Substrate
Calorie
Metabolism
Atomic Structure
Protons, Neutrons and Electrons
Ionic bonding
Covalent bonding
Molecules and Compounds
Ions
Nonpolar and polar bonds
Electronegativity
Hydrogen bonding
Solvents and solutes
Adhesion/Cohesion/Surface Tension
Buffer/Acid/Base
pH Scale
Organic Molecules
Functional Groups
Macromolecules
Monomer
Polymer
Monosaccharides
Polysaccharides
Disaccharides
Starch 
Glycogen
Cellulose
Saturated Fats
Unsaturated Fats
Triglyceride
Trans-fat
Phospholipids
Steroids
Peptides
Dipeptides
Denatured
DNA/RNA
ATP/ADP
Nucleotide

	AVID strategies and activities:
Writing exercises: WP 1 GIST, Observation vs Inference WP 1 sec 2.4, Use of LENSE(AVID) for data and graphs WP 1 sec 3.4. Classification organizer WP1 sec 5.3.16

Common Lab Ideas: Antacid Lab
Catalyst Lab; H2O2 and enzyme rate of reaction
Hydrogen Bonding Lab:
Part 1 – Cross Linked Gel Polymerization 
Part 2 – Manipulation of Hydrogen bonding in Cross Linked Gels using acids and bases.   
Form & Function Lab: Comparison of stored energy in lipids versus carbohydrates, steroids and proteins.
Lab: Building the DNA molecule (a model) RNA ATP
Curriculum Based Measures 
Unit test, Quizzes and Lab Reports

	Quarter 2





















	How do organisms live and grow?” Next Gen LS 1
“Why is science a process?”
HS-LS1-1. Construct an explanation based on evidence for how the structure of DNA determines the structure of
proteins which carry out the essential functions of life through systems of specialized cells.

GOAL 3.3: UNDERSTAND THE CELL IS THE BASIS OF FORM AND FUNCTION FOR ALL LIVING THINGS

	Cells structure and function; Organelles, and Membrane Transport.


Questions:
What is the basic structure of the cell membrane?
What is the difference between active and passive transport?
What is the fluid mosaic model?
What is the difference between diffusion and osmosis?
What is the difference between a hypertonic and a hypotonic solution?
	Hydrophobic 
Hydrophilic
Organelle
(know all)
Eukaryotic
Prokaryotic
Fluid Mosaic
Active transport
Endocytosis
Exocytosis
Diffusion 
Osmosis
Active transport
Passive transport
Concentration gradient
ATP
Selective barrier
Homeostasis
Hypertonic
Hypotonic
Isotonic


	AVID strategies and activities: Novel Ideas Only WP1 page 208, One Pagers, Compare and Contrast sec 5.5, Attack the Prompt sec WP 2 sec 2.3 

Common Lab Ideas:
Microscopy: Viewing Bacteria with CLM
Qualifying the movement of Iodine across a simulated membrane Cell Walls
Curriculum Based Measures 
Unit test, Quizzes and Lab Reports

	Semester I Final 
	
	Review 
	
	

	Quarter 3
	How do organisms live and grow?” Next Gen LS 1
“Why is science a process?”


GOAL 3.2: UNDERSTAND THE RELATIONSHIP BETWEEN MATTER AND ENERGY IN LIVING
	Mammals:
Evolutionary History
 - Unique Characteristics of Mammals.
-Classification of Mammals
	Monotremes
Marsupials
Eutherians (Placental Mammals)
Ungulates
Proboscidea
Carnivora
Chiropteran
Rodentia
Pinnipedian
Cetacea
Lagomorpha
Artiodactyl
Perissodactyl
Edentate
Amnion
Therapsids






	AVID strategies and activities: 
Portmanteau Words: Blending words to build vocab WP1 page 281

Common Lab Ideas:  

Strategies and activities: Unique physiology of mammals: Physiology of Feeding; Parts of the ear; Hibernation and Dormancy

Curriculum Based Measures 
Unit test, Quizzes and Lab Reports


	Quarter 3&4
	HS-LS1-1. Construct an explanation based on evidence for how the structure of DNA determines the structure of
proteins which carry out the essential functions of life through systems of specialized cells.
HS-LS1-2: Develop and use a model to illustrate the hierarchical organization of interacting systems that provide specific functions within multicellular organisms.
HS-LS1-3: Plan and conduct an investigation to provide evidence that feedback mechanisms maintain homeostasis.

	Cat Dissection and Body Systems
Anatomical Planes
Body Systems:
Digestive System
Respiratory System
Cardiovascular System
Nervous System
Muscle and Skeletal Systems


Questions:
How is the human body organized?
What are the structures and functions of the digestive, circulatory, respiratory systems?
What are the structures and functions of nervous, skeletal and muscular systems?

	Artery	
Veins 	
Capillaries
Atrium	
Ventricle	
Aorta
Pulmonary	
Septum
Coronary
Systole	
Diastole	
Pulse
Superior Vena Cava	
Inferior Vena Cava	
Tricuspid Valve
Mitral Valve	
Pulmonic Valve 
Aortic Valve
Parotid Gland	
Sublingual Gland Submandibular Gland
Esophagus	
Liver	
Stomach
Pancreas	
Gallbladder	
Duodenum
Small Intestine 	
Large Intestine	
Rectum 
Anus	
Appendix	
Pharynx	
Larynx	
Trachea
Epiglottis	
Nasal cavity	
Bronchi
Bronchiole	
Alveoli	
Lungs
Diaphragm	
Asthma
Bronchitis
Emphysema	
Cystic Fibrosis	
Exoskeleton
Endoskeleton	
Cartilage
Periosteum	
Osteoblasts
Osteoclasts
Osteoporosis	
Scurvy	
Axial Skeleton
Appendicular 
Skeleton	
Cardiac Muscle	
Skeletal Muscle
Smooth Muscle
Tendons 	
Ligaments
Actin	
Myosin	
Scoliosis
Axon	
Autonomic System
Central nervous system
Dendrite	
Impulse	Iris
Pupil	
Optic Nerve
Retina
Reflexes
Peripheral Nervous System
Somatic System
Refractory Period
Effector nerve	
Neuron
Cerebellum	
Cerebrum	
Medulla oblongata
	Heart Dissection
Eyeball Dissection
Cat Dissection

	Midterm
	
	Review & EOC 
	
	AVID strategies and activities: INB, World Café
 AVID examples,  ATP WP 2 sec 2.3, GIST, Summary, 


	Quarter 4
	How do organisms live and grow?” Next Gen LS 1
“Why is science a process?”
HS-LS3-1. Ask questions to clarify relationships about the role of DNA and chromosomes in coding the instructions for characteristic traits passed from parents to offspring.

GOAL 3.3:  EXPLAIN HOW CELLS USE DNA TO STORE AND USE INFORMATION FOR CELL FUNCTIONS. 

	Mendel’s genetics 

Questions:
Where does an organism get its unique characteristics?
How are different forms of a gene distributed to offspring?
How can we use probability to predict traits?
How do alleles segregate when more than one gene is involved?
What did Mendel contribute to our understanding of genetics?
What are some exceptions to Mendel’s principles?
How does the environment play a role in how genes determine traits?
How many sets of genes are found in most adult organisms?
What events occur during each phase of meiosis?
How is meiosis different from mitosis?
How can two alleles from different genes be inherited together?
	Hybrid
Gamete
Allele
Genotype
Phenotype
Homozygous 
Heterozygous
Fertilization
Dominant
Recessive
Homologous Chromosomes
Gametes
Zygote
Germ /sex cells
Gonads
Sperm
Egg
Diploid
Haploid
Sex chromosomes
Crossing over
Tetrads
	AVID strategies and activities: KWL WP1 Page 206, Sequence Organizer WP1 5.3.14

Common Lab Ideas: Penny Genetics, Fruit Fly labs.

Curriculum Based Measures 
Unit test, Quizzes and Lab Reports


	Quarter 4
	LS3: Heredity: “How are characteristics of one generation passed to the next? How can individuals of the same species and even siblings have different characteristics?”
HS-LS3-1. Ask questions to clarify relationships about the role of DNA and chromosomes in coding the instructions for characteristic traits passed from parents to offspring.
HS-LS3-2. Make and defend a claim based on evidence that inheritable genetic variations may result from: (1) new genetic combinations through meiosis, (2) viable errors occurring during replication, and/or (3) mutations caused by environmental factors.
HS-LS3-3. Apply concepts of statistics and probability to explain the variation and distribution of expressed traits in a population.

GOAL 3.3:  EXPLAIN HOW CELLS USE DNA TO STORE AND USE INFORMATION FOR CELL FUNCTIONS. 
GOAL 1.5: UNDERSTAND CONCEPTS OF FORM AND FUNCTION

	DNA; structure function, technologies and Modern genetics 
Overview of Protein Synthesis 
 Structure of RNA Types of RNA and their Function *The Genetic Code  
* Transcription Role of RNA, RNA polymerase, & Ribozymes Steps   
* Gene Expression  
-The Human Genome A Symphony of Genes                  
-Transcription Factors 
* Control of Gene Expression 
-Transcriptional Control 
-Posttranscriptional Control 
-Translational Control 
-Posttranslational Control
* Prokaryotic Gene Control 
- The Operon 
* Gene Mutations
-Causes Types 
Frame Shift Mutations Results & Examples Point Mutations Results & Examples Repair of some Mutations 
* Transposons 
-Barbara McClintock 
* Cancer(s) Failure of Genetic
-Control Carcinogenesis
-Apoptosis 
-Angiogenesis 
-Metastasis

Questions:
What were the contributions of Watson and Crick?
What is the basic structure of a DNA molecule?
What is the role/importance of DNA?
Why do organisms replicate their DNA?
What are the components of a nucleotide?
What are various types of mutations DNA can undergo?
	Complementary base pair
Nucleosome
DNA polymerase
Codon
Transcription Translation
Mutagen
Cloning
PCR
Restriction enzyme
Transformation
Watson and Crick
Double helix
DNA replication
Nucleotide
Nucleic acid
Deoxyribose
Phosphate
Nitrogenous base (AGTC)
Heredity
Traits
Law of Segregation
Law of Dominance
Law of Independent assortment
Monohybrid crosses
Dihybrid crosses
Genotype
Phenotype
Alleles
Dominant
Recessive
Homozygous
Heterozygous/hybrid
Codominance
Incomplete dominance
Punnett squares
Mutation
Pedigree 
Karyotype
Sex-linked traits
Human genome
Homologous chromosomes
	AVID strategies and activities: Marking the text & Socratic seminar with DNA tech. Comparative Analysis WP1 sec 5.5 Portmanteau Words: Blending words to build vocab WP1 page 281

Common Lab Ideas: Lab: 
Part 1 (Replication with Models)         
Part 2 DNAi Web Based Interactive Activities



DNA model building and illustration of DNA replication


Web Quest of DNA – its history, structure and replication

DNA Replication Simulation

Curriculum Based Measures 
Unit test, Quizzes and Lab Reports


	Semester II
Final 
	
	Review
	
	



