CurricularRequirements

Fliptopage..
CR1 Students and teachers use a recently published (withinl0 vears) college—levelb{o;ogy textbook. 2
CR2 The course isstructured around the Enduring Understandings within the Big Ideas 3-4
CR3 Students connect the enduring understandings withinthe Big Ideas to at leastone other Big Idea. 6-7

CR4 The course provides students with opportunities outside lab investigations tomeet learning objectives

within the Big Ideas 5-7

CR5 The course provides students with opportunities to connect theirbiologicaland scientificknowledge

tomajor social issues to help them become scientificallyliterate citizens. 9

CR6 The student-directed lab investigations used throughout the course allow students to apply the
7 science practices defined inthe AP Biclogy Curriculum Framework 5

Course includes at least2 lab experiences ineach of the 4 Big Ideas. 5

CR7 Students are provided the opportunityto engage in investigative laboratorywork integrated

throughout the course fora minimum of 25 % of instructional time. 4-5
CRB8 The course provides opportunities for students todevelop and record evidence of theirverbal,

written and graphic,communication skillsthrough laboratory reports, summaries of literature or

scientificinvestigations and oral,written, or graphic presentations. 4
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A.P. Biology Course Audit

BriefDescription of Course

This course meets 90 consecutive days for90 minutes. For each enduring understanding inthe AP curriculum, students are
given guiding questions to take notes from the text (and/or do research). They have a reading/priorknowledge quiz inclass before my
lecture and our discussion during/afterlecture extends and reinforces theirreadings. Students are then given guestions to complete in
class tomake connections between the materialinthe enduring understandings and real lifesituations and information found inother
Big Ideas. AP Lab Investigations and other labs and activitiesare spaced appropriatelythrough each unit. Long term assignments

include AP practiceexams and a book reportbased on a science and society issue.

(InJanuary of 2013, our school board voted tochange our schedule from a 4 block schedule to a traditional 6 period, fullyear schedule.
In2012-2013, thiscourse met for90 consecutive periods, each 90 minutes long..8,100 minutes. In2013-2014, the course willmeet
180 periods for57 minutes per period..10,260 minutes. This rubriciswritten forthe 90 by 90 block. Additional activitieswillbe added

next year todelve further intoconcepts, and new lab investigations willbe possiblewith the additional time.)

Inour district,there are very loose requirements forentry intoan Advanced Placement course. Students need only have
completed Biology (Honors or Academic) to take thiscourse. Some Juniors are enrolled concurrentlyinChemistry. No instructor input

(from the previous Biology course or the AP teacher) istaken intoconsideration.

There isnc requirement forstudents tositforthe AP exam. Inthe past, approximately 15% of students take the AP exam. This
isdue toa combination of student need and an honest evaluation of student preparation. AP Seminars are offered forthose students
who take the exam. These optionalreview sessions are held after school between the end date of the course inJanuary and the AP

Exam inMay.

Textbooks: (provided foreach student)

Audesirk,Gerald, Bruce E. Byers, and Teresa Audesirk.Biology: Lifeon Earth. Upper Saddle River,NJ: Prentice Hall.8® edition,
2008
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Marieb, Elaine. Essentialsof Human Anatomy and Physiology.San Francisco: Pearson Benjamin Cummings, 8" edition, 2006

(Note: The version of the Audesirk textboock our school purchased does NOT have the physioclogy component. To make up forthis

omission, we use our school’sHuman Anatomy and Physiology textbook to supplement the main text.)

Supplemental texts (2 copies available in classroom, most recent editions obtained from publisher)

Campbell,NeilA., and Jane B. Reece. Biclogy.Upper Saddle River, NJ: Prentice Hall.

Purves, William K., et al.Life: The Science of Biclogy.Cranbury, NJ: Sinauer Associates, Inc.

Page 3 of 13



Course Outline

Located inthe following outline isthe listof topics thatare covered inclass. Each big idea/unitisassessed using an exam, inaddition

toreading quizzes foreach enduring understanding /section.

A.P. Biology Sequence =Syllabus

Big Ideas were kept together as much as possiblewhen designing the sequence of each unit. Priorknowledge needed tocover each

topicwas the main determining factor inthe ordering of the enduring understandings tobe taught inthe unitsequence presented.

Unit 1 — Introduction to Experimental Design, Biochemistry and Energy — 12 days

Introduction to the Science Processes, questioning, experimental design, modeling, data collection, and communication.

Big Idea #4: Interactions

End.Und. 1: Chemical Structure and

Function

Big Idea #2: Energy

End.Und. 1: Energy —ATP & Enzymes

Lab Investigation$#12: Enzyme Activity

Unit2 — The Cell— 24 days

Big Idea #2: Biologicalsystems utilize
free energy, and molecular building
blocks to grow, reproduce, and

maintain dynamic homeostasis.

End.Und. 1: Energy Processes and

Exchange

Lab Investigation #4: Diffusion and Osmosis

End.Und. 2: Maintain Internal Environments

Lab Investigation #5: Photosynthesis

End.Und. 3: Feedback Mechanisms

Lab Investigation #6: CellularRespiration

End.Und. 4: Homeostasis

End.Und. 5: Regulation & Coordination

Big Idea #3: Information Transfer

End.Und. 4: CellularCommunication
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Unit3 — DNA, Genetics, Biotechnology — 27 days

Big Idea #3: Living systems store,
retrieve, transmit, and respond to

information essentialto lifeprocesses.

End.Und. 1: Inheriting Information

Lab Investigation#7: CellDivision Lab )

End.Und. 2: Gene Regulation

Investigation #8: BacterialTransformation

End.Und. 3: Genetic Variation

Lab TInvestigation#9: RestrictionEnzyme

Analysisof DNA

Unit ¢ — Evolution -13 Days

Big Idea #1: The process of evolution

drives the diversityand unity of life.

End.Und. 1: NaturalSelection

Lab Investigation #2: Mathematical
Modeling

End.Und. 2: Common Descent

Lab Investigation #3: Comparing DNA

Seguences

End.Und. 3: Change over Time

End.Und. 4: Origins of Life

Unit 5 — Interactions — 14 days

Big Idea #4: Biological systems interact,
and these systems and their
interactions possess complex

properties.

End.Und. 2: Competition and Cooperation

Lab Investigation$11: Transpiration

End.Und. 3: Interactions with the

Environment

Big Idea #3: Information Transfer

End.Und. 5: Information Changes Systems
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Laboratory Component: Reguirement:90 days x 25% = 22.5 days This Course :AP Lab Investigations listedtotal29 days =
32.2%

AP Lab Investigations: The number of days foreach investigation isbased on the actualnumber of days inlab inthe 2012 school
year used tocomplete the new AP Lab Investigations, and usually include 1) lab process instruction, 2) inquiry/experimentaldesign and
completion, and 3) presentation of data. Itisthese AP Lab Investigations thatadd up to 29 days.

The other activitieslisted are NOT calculated into the total. Only inquiry-based labs are calculated. This isthe smallest
representative listof activitiescompleted. Other activitieswillbe added as time permits and according to student need. This willbe

analyzed at the end of the firstyear of teaching the new curriculum and more activities/investigations willbe added with our school’s

new schedule 1n2013-14.

The only reason AP Lab Investigations 1, 10 and 13 were not chosen tobe completed isdue tothe time limitations of the block

schedule.

Alllabs completed required a formal, written lab reporttobe submitted and compiled ina lab portfolio. These included an abstract,
hypothesis, materialsand methods, data collection, and analysissection. Mini lab posters were a requirement forseveral labs
(photosynthesis, cellrespiration) inorder to introduce graphicalcommunicaticn of ideas. Verbal reportswere given foralllabs and came
intwo kinds: short (“what was your variable and how did itaffectthe results?”)and long (a fulldescription of the hypothesis, methods,
data, and conclusions.) Shortverbal reportswere used ininvestigations such as bacterialtransformation and restrictionenzyme

analysisof DNA, since allstudents needed touse the same procedures except fortheirone changed variable.
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Lab Investigation #4: Diffusion and Osmosis

(4 days)

Lab Investigation #5: Photosynthesis

(2.5 days)

(2.5

Lab Investigation #6: CellularRespiration

Page 7 of 13



days)

Animal Behavior

CellDiffusion Races

Lab Investigation #7: CellDivision

Lab Invest.#8: BacterialTransformation (2.5

days)

Lab Invest.#9: RestrictionEnzyme AnalysisofDNA
{2.5)

RestrictionEnzyme Simulation

DNA Fingerprinting Simulation

GeneticCorn

GeneticDice

lacOperon Simulation

C I T I T

Lab Investigation#11: Transpiration X X X X
(2.5days)

Lab Investigation #12: Enzyme Activity (2.5 X X X X
days)

Organic Molecules X X
Carrying Capacity X X

Human PopulationGrowth

X

X

X

X

Connections to other Big Ideas topics are listed underneath appropriate entries.

Big Idea 1: Evolution

X
CurricularRequirement 4: Opportunities outside the lab investigation sequence tomeet the learning objectives of each Big
Idea (allactivitiesabove thatare not from the AP curriculum are described below.)

Learning Objectives (LO) are listed besides the description of each activity.
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Originof Life activity(Carolina Investigations forap Biclogy) — Students model environmental conditions that allow forcoacervate
formation. LO 1.32 The student isable to justifythe selection of geological,physical,and chemical data thatreveal earlyEarth
conditions.LO 1.30 The student isable to evaluate scientifichypotheses about the originof lifeon Earth.L0 1.31 The student is
able to evaluate the accuracy and legitimacy of data to answer scientificquestions about the originof lifeon Earth.

Connection toBig Idea 2 cellstructure and function and origins of cellmembranes

Big Idea 2: Enerqgy and Home ostasis

Animal Behavior— Based on former AP Lab 11, introduction to the course, experimentaldesign, and animal behavior. LO 2. 21
The student isable to justifythe selection of the kind of data needed to answer scientificquestions about the relevantmechanism
thatorganisms use torespond to changes intheirexternal environment.

Connection toBig Idea 1 describing instinctualbehaviors as an adaptation for survival

CellDiffusion Races — Students design a celltomaximize the rate of diffusion (a Kim Foglialab).LO 2.6 The student isable to
use calculated surface area-to-volume ratiosto predictwhich cell(s)might eliminate wastes or procure nutrients fasterby
diffusion. & LO 2.7 Students willbe able to explain how cellsize and shape affectthe overallrate of nutrient intake and the rate of
waste elimination.

Connection toBig Idea 4.A.2: Structure and function of cellularcomponents and theirinteractions provide essentialcellular

processes.

Big Idea 3: Information Transfer

RestrictionEnzyme SimulationLab — students use paper plasmids and genes tomodel genetic recombination, cleavage, and
transformation. LO 3.5 The student can Justifythe claim thathumans can ma nipulate heritable information by identifyingat least

two commonly used technologies.

DNA Fingerprinting Simulation Lab — students use beads to represent genes as they use restriction enzymes (scissors)tocleave
the DNA and then model gel electrophoresis using the size of the fragments. LO 3.5 The student can justifythe claim that
humans can manipulate heritable information by identifyingat leasttwo commonly used technologies.

Connection toBig Idea 4 inthat structure of molecules give physicaland chemical properties tobe analyzed

Page 9 of 13



GeneticCorn Lab — geneticcorn isused tomodel testcrosses. LO 3.14 The student is able to apply mathematical routines to

determine Mendelian patterns of inheritance provided by data sets.

GeneticDice Lab — students use dice representing the alleles forhuman blood types to study probabilityand multiplealleles. LO
3.17 The student isable to describe representations of an appropriate example of inheritance patterns thatcannot be explained
by Mendel’smodel of the inheritance of traits,

Connection toBig Idea 1, Hardy Weinberg analysis of blood type allele frequency inpopulations throughout the world

lacOperon Simulation— Students use models todemonstrate how genes can be regulated. LO 3.21 The student can use
representations todescribe how gene requlation influences cellproducts and function

Connection toBig Idea 4 structure and function of polymers

Big Idea 4: Interactions

Building Organic Molecules lab— students model and bond the monomers of carbohydrates, lipids, and proteins, reviewing the
concepts of dehydration synthesis and hydrolysis.LO 4.1 The student isable to explain the connection between the seguence
and the subcomponents of a biologicalpolymer and itsproperties. LO 4.2 The students isable to refine representations and
models toexplainhow the subcomponents of a biologicalpolymer and theirsequence determine the properties of that polymer.

Connection to Big Idea 2, cellstructure and function.

Carrying Capacity activity— students collectsimulated food while portraying a newly introduced species toan area over several
generations tobe able to graph carrying capacity. LO 4.19 The student isable tcuse data analysis to refine observations and
measurements regarding the effectof population interactions on patters on species distributionand abundance.

Connection to Big Idea 1, coevolution by competition

Analysisof human population growth & implications forour future. Using the articleabout Dr. James Lovelock called ”The
Prophet” and modified activitiesfrom Populations Connections, students analyze human population, carrying capacity, resource
availability,, and future implications. LO 4.16 The student isable to predictthe effects of a change of matter or energy availability

on communities.
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Other Course Materials

Website Resources:

apbiopmwest.wikispaces.com — Course websitewith links to course documents.

www.prenhall.com/audesirk Our textbook’s website, Students complete the MultipleChoice, FillTn, and Labeling questions for

extracredit. The siteisalso used fortheiranimation and review activities.

www.biology.com (from Prentice Hall)LabBench forreview of the AP Labs (the old sequence..but stilluseful for review,

absences, and remediation)

Periodicals:

Goodell,J. (2007, November 1).The Prophet. Rolling Stone , 1038, 59-63,95. James Lovelock isprofiledand covers issues

associated with climate change. Used forthe social/ethicalcomponent of the course,

Other articlesand information vary year toyear, dependent on current topics. Used when and ifappropriate.

Additional Course Activity:

Guided Reading Questions: Students are given guiding questions to review the ‘facts’while reading each chapter before class. This is
done before the class lecture and discussion. Many times these questions are justa review of previously learned knowledge from their
priorBiology class.

Example: What are the chemical properties of fats? What are the monomers of differentclasses of lipids? How are

phespholipids arranged, and what istheirfunction? How do steroids differfrom other lipids? What are theirfunctions?

Review Ouestions: Afterthe lecture and discussion of a particularchapter, review questions are then given to the students. These

questions connect the information discussed to other topics and to real lifesituations. Ttisinthese questions that the interconnection

between Big Ideas isformallypresented to students (followed by activitiesto reinforce the connections, where applicable.)
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Example 1: Connecting BI1:Evolution toBI4: Interactions..”What has been the cause of every major mass extinction event inthe
history of lifeon Earth?” (Catastrophic environmental change) “Name environmentalchanges thatare occurring rightnow..then list

some possible evolutionary consequences. Use the concepts of fitness and adaptation inyour response.” (many answers possible,

from naturaldisasters to climate chan ge)

Example 2. Connecting BI2: Energy/Cell/Homeostasis to BI3: Info Transfer..” Compare and contrastthe regulation of genes {such
as an operon) and the regulation of metabolicpathways. Inwhat ways do they work similarly? (feedback system, abilityto be turned

off/on) Inwhat ways are they different? (Structures and molecules involved, complexity,etc)

Example 3: Connecting BI3: Info Transfer toBI1l; Evolution.. Natural selection acts on individuals, however only populations can
evolve. What isit,inan individual,thatnaturalselection acts on..and how can thatbe measured and collected as data inorder to

determine ifevolution isoccurring ina population? (phenotype and allele frequency, as an introduction Hardy-Weinberg.)

Example 4: Connecting BI4: Interactions toBI2: Cell..”You learned inbasic chemistry that hydrophobic molecules tend to cluster
when immersed inwater. Intalkingabout biologicalmolecules, you discovered thata phosphelipidhas a hydrophilichead and
hydrophobic tails. What do you thinkwould be the configuration of phospholipids that are immersed inwater?” (Structure and

chemical properties of molecules connected to structure of cellme mbranes)

These are only a few examples of questions pesed. Evolution islinked to allaspects of the course as the defining force of allof

Biology once the groundwork of chemistry, the cell,and genetics is laid.

YAt the Bell”Assignments

Our schoel requires the preparation of an assignment for students to complete as soon as they walk inthe door..or ‘atthe bell.’

For AP Biology, Ichose touse multiplechoice question sets from previous exams and thirdparty preparation books. The guestions

always deal with the topicbeing covered. Ttison these types of questions thatmy students have had the leastsuccess on the AP

examination.
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Book Report

Students must read a book inorder toprovide them with an experience to partiallyfulfilkturricularrequirement #5: "opportunities
toconnect biologicaland scientificknowledge tomajor social issues to help them become scientificallyliteratecitizens.”Books need to
be recent (unless important ina historicalcontext, such as Silent Spring).

Students must prepare a two page analysisof and reaction to the book. Students must prepare 25 citations of facts they found in
the book, as ifthey were preparinga larger research project.

In2012, Isuggested thatstudents read “The Immortal Lifeof HenriettaLacks®” due to itsinclusion inLab Investigation #7.

However, students were free tochoose, with instructorapproval, any book thatmet the curricular requirement.

Exams

Exams model the AP exam. Students are given every AP Exam free response guestion from 1994 topresent. One free
response question ischosen from the packet and appears on the exam. There are other (shorter)essay questions and any
mathematics concepts covered inthe unitare also assessed {Hardy —Weinberg, statisticalanalysis such as chi-squared, cellvolume to

surface area, population growth rates, etc).Allother guestions are multiplechoice, including lab data analysisand question sets.
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