
 
 

 

Name of textbook: Biological Science   Edition: 4th Edition  

Author:  Freeman     Copyright: ©2011 

 

Big Idea 1: The process of evolution drives the diversity and unity of life. 

 

Essential knowledge Chapters/sections NEW Illustrative examples covered 

1.a.1  Natural selection is a 

major mechanism of evolution. 

 

Ch1/Sec3/pg4; 

Ch24/Sec1/pg415-

Ch24/Sec5/pg431 

 Evolution of whales 

 Evolution of the tetrapod 

 Evolution of drug resistance  

  

 

1.a.2 Natural selection acts on 

phenotypic variations in 

populations. 

 

Ch24/Sec3/pg422-

Ch24/Sec5/pg431; 

Ch25/Sec2/pg440-

442 

 Drug resistance from mutation in rpoB gene  

 Beak and body size in Galapagos finches  

 Directional selection cliff 

swallows  

 

1.a.3 Evolutionary change is 

also driven by random 

processes. 

 

Ch25/Sec1/pg436-

439; 

Ch25/Sec3/pg443-

Ch25/Sec6/pg455 

No illustrative examples listed in Curriculum 

Framework. 

1.a.4 Biological evolution is 

supported by scientific 

evidence from many 

disciplines, including 

mathematics. 

 

Ch24/Sec2/pg416-

422; 

Ch4/Sec4/pg424-428; 

Ch25/Sec1/pg436-

439 

 Homologous structures 

 Vestigial structures 

 Fossil evidence 

 Embryological Stages  

 

1.b.1 Organisms share many 

conserved core processes and 

features that evolved and are 

widely distributed among 

organisms today. 

 

Ch1/Sec4/pg5-7; 

Ch26/Sec1/pg458-

461 

 Tree of Life  

 Prokaryotes vs. Eukaryotes 

(Membrane-bound organelles) 

 

1.b.2 Phylogenetic trees and 

cladograms are graphical 

representations (models) of 

evolutionary history that can be 

tested.  

 

Ch1/Sec4/pg5-7; 

Ch27/Sec1/pg474-

478 

 Hox gene homologies  

 Astralagus bone in ankle as a synapomorphy  

 Homoplasy in dolphins  

1.c.1 Speciation and extinction 

have occurred throughout the 

Earth’s history. 

 

Ch27/Sec2/pg479-

Ch27/Sec4/pg491 
 How fossils form  

 Adaptive radiation of Hawaiian silverswords 

and Anolis lizards  

 Hox genes in animal diversification  
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Essential knowledge Chapters/sections NEW Illustrative examples covered 

1.c.2 Speciation may occur 

when two populations become 

reproductively isolated from 

each other. 

 

Ch26/sec2/pg462- 

Ch26/Sec4/pg471 

No illustrative examples listed in Curriculum 

Framework.  

1.c.3 Populations of organisms 

continue to evolve. 

 

Ch34/Sec4/pg668-

672 
 Phylogeny of primates 

 Diagram of hominid evolution 

 Phylogeny of living humans 

today  

 Distribution of Homo sapiens 

1.d.1 There are several 

hypotheses about the natural 

origin of life on Earth, each 

with supporting scientific 

evidence. 

 

Ch27/Sec2/pg481-

487; 

Ch27/Sec3/pg484-

487 

No illustrative examples listed in Curriculum 

Framework. 

1.d.2 Scientific evidence from 

many different disciplines 

supports models of the origin 

of life. 

 

Ch27/Sec2/pg481-

487; 

Ch27/Sec3/pg484-

487 

No illustrative examples listed in Curriculum 

Framework. 

 

 

 

 

 

Big Idea 2: Biological systems utilize free energy and molecular building blocks to grow, to reproduce 

and to maintain dynamic homeostasis. 

 

Essential knowledge Chapters/sections NEW Illustrative examples covered 

2.a.1 All living systems 

require constant input of free 

energy. 

 

Ch9/Sec1/pg149-152  Redox reaction (NADH)  

 Conversion of ATP to ADP and reverse  

 Endergonic and exergonic reaction coupling  

 

2.a.2 Organisms capture and 

store free energy for use in 

biological processes.  

 

Ch9/Sec1/pg149-

Ch9/Sec8/pg169; 

Ch10/Sec1/pg172-

Ch10/Sec4/pg189 

 NADP+ in photosynthesis  

 Cellular respiration  

 Citric Acid cycle  

 Glycolysis  

 Electron transport chain  

 Fermentation regeneration of NAD+  

 Conversion of ATP to ADP and reverse  

 

2.a.3 Organisms must 

exchange matter with the 

environment to grow, 

reproduce, and maintain 

organization.  

Ch9/Sec8/pg168-169  Anabolic pathways  

 Catabolic pathways  
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Essential knowledge Chapters/sections NEW Illustrative examples covered 

2.b.1 Cell membranes are 

selectively permeable due to 

their structure. 

 

Ch6/Sec2/pg85-

Ch6/Sec4/pg99 

No illustrative examples listed in Curriculum 

Framework.  

2.b.2 Growth and dynamic 

homeostasis are maintained 

by the constant movement of 

molecules across membranes. 

 

Ch6/Sec3/pg89-90  Diffusion of solute in water  

 Diffusion across a membrane  

2.b.3 Eukaryotic cells 

maintain internal membranes 

that partition the cell into 

specialized regions. 

Ch7/Sec2/pg105-

Ch7/Sec3/pg116 
 Endoplasmic reticulum  

 Golgi Apparatus  

 Phagocytosis 

 Chloroplasts  

 Mitochondrion  

2.c.1 Organisms use negative 

feedback mechanisms to 

maintain their internal 

environments and respond to 

external environmental 

changes.  

 

Ch11/Sec3/pg202-

205; 

Ch17/Sec3/pg312-

314; 

Ch41/Sec4/pg814- 

Ch41/Sec5/pg819; 

Ch48/Sec4/pg960-966 

 Cyclin concentration regulate MPF 

concentration in cell cycle  

 Cell cycle checkpoints  

 The lac operon and negative feedback  

 Temperature regulation in mammals  

 Endotherms vs. ectotherms  

 Feedback of hormones in menstrual cycle  

 

2.c.2 Organisms respond to 

changes in their external 

environments. 

 

Ch29/Sec3/pg532; 

Ch32/Sec3/pg613; 

Ch33/Sec3/pg628; 

Ch37/Sec3/pg727-728 

 

 Oleander leaves respond to dry habitat  

 

2.d.1 All biological systems 

from cells and organisms to 

populations, communities, and 

ecosystems are affected by 

complex biotic and abiotic 

interactions involving 

exchange of matter and free 

energy 

 

NA **nothing 

specifically addresses 

this, however all 

chapter regarding 

diversity on the planet 

(Chapters: 28, 29, 30, 

31, 32, 33, 34, 52, 53, 

54) relate to the 

standard 

 

No illustrative examples listed in Curriculum 

Framework. 

2.d.2 Homeostatic 

mechanisms reflect both 

common ancestry and 

divergence due to adaptation 

in different environments.  

 

Ch21/Sec4/pg384; 

Ch36/Sec1/pg696-

703; 

Ch41/Sec4/pg814-

Ch41/Sec5/pg819; 

Ch43/Sec4/pg856-857 

 

 Surface area to volume ratio in roots and 

shoots  

 Leaf size and shape 

 Endotherms vs. ectotherms 

 Countercurrent heat exchange in mammals  
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Essential knowledge Chapters/sections NEW Illustrative examples covered 

2.d.3 Biological systems are 

affected by disruptions to their 

dynamic homeostasis. 

 

Ch11/Sec4/pg206-

208; 

Ch50/Sec4/pg1008-

1012; 

Ch54/Sec3/pg1098-

1102; 

Ch55/Sec3/pg1110-

111 

 

 Global air circulation  

 Rain shadows  

 Consequences of Greenhouse gases and 

global warming  

 Graphs showing atmospheric CO2 increases  

 Per capita oil consumption among countries  

2.d.4 Plants and animals have 

a variety of chemical defenses 

against infections that affect 

dynamic homeostasis. 

 

Ch39/Sec7/pg776; 

Ch49/Sec1/pg974-

Ch49/Sec5/pg990;  

 Cells of innate immune response  

 The inflammatory response  

 Clonal selection theory  

 Lymphocyte formation and activation  

 B cell and T cell receptors  

 

2.e.1 Timing and coordination 

of specific events are 

necessary for the normal 

development of an organism, 

and these events are regulated 

by a variety of mechanisms.  

 

Ch21/Sec1/pg375-

Ch21/Sec4/pg384; 

Ch22/Sec1/pg389-

Ch22/Sec5/pg398 

 Table of essential developmental processes  

 Defects from defective cell suicide genes  

 Regulatory transcription  

 Regulatory gene cascade in flies  

 Hox genes  

 Cytoplasmic determinants in blastomeres 

during cleavage  

 Gastrulation  

 

2.e.2 Timing and coordination 

of physiological events are 

regulated by multiple 

mechanisms.  

 

Ch40/Sec1/pg784-

Ch40/Sec4/pg799; 

Ch41/Sec3/pg811-

814; 

Ch42/Sec1/pg823- 

Ch42/Sec4/pg838; 

Ch43/Sec1/pg842- 

Ch43/Sec4/pg857; 

Ch44/Sec1/pg861- 

Ch44/Sec5/pg882; 

Ch45/Sec1/pg885- 

Ch45/Sec4/pg903; 

Ch46/Sec1/pg908- 

Ch46/Sec5/pg925; 

Ch47/Sec1/pg929- 

Ch47/Sec4/pg947; 

Ch48/Sec1/pg950- 

Ch48/Sec5/pg970; 

Ch49/Sec1/pg974- 

Ch49/Sec5/pg990 

 

 Formation of gametophytes  

 Metabolic rates of small vs. large animals  

 Mammalian endocrine glands and hormones  

 Gas exchange in lungs  

 Steroid hormone action on cells  

 Hypothalamus pituitary system  

 Hormones that trigger puberty  
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Essential knowledge Chapters/sections NEW Illustrative examples covered 

2.e.3 Timing and coordination 

of behavior are regulated by 

various mechanisms and are 

important in natural selection. 

 

Ch51/Sec1/pg1019- 

Ch51/Sec6/pg1034 
 Foraging behavior in fruit fly larvae  

 Courtship behavior of Anolis lizard  

 Graph of effect of light and temperature on 

egg production in Anolis lizard  

 

 

 

 

 

Big Idea 3: Living systems store, retrieve, transmit and respond to information essential to life processes. 

 

Essential knowledge Chapters/sections Illustrative examples covered 

3.a.1 DNA, and in some cases 

RNA, is the primary source of 

heritable information. 

 

Ch14/Sec1/pg259-

Ch14/Sec5/pg273; 

Ch15/Sec1/pg277- 

Ch15/Sec4/pg286; 

Ch16/Sec1/pg289- 

Ch16/Sec5/pg304 

 Viral transmission of DNA to host   

 Meselson-Stahl Experiment for DNA 

synthesis  

 Telomeres shortening during Normal DNA 

replication  

 DNA repairs  

 Mutations  

 Splicing DNA during transcription  

 

3.a.2   In eukaryotes, heritable 

information is passed to the 

next generation via processes 

that include the cell cycle and 

mitosis, or meiosis plus 

fertilization. 

 

Ch11/Sec1/pg195- 

Ch11/Sec4/pg208; 

Ch12/Sec1/pg212- 

Ch12/Sec4/pg226 

 Chromosome morphology during mitosis  

 Eukaryotic Cell cycle  

 Mitotic phases  

 Bacterial cell division  

 Cancer results from disruptions in cell cycle 

control  

3.a.3   The chromosomal basis 

of inheritance provides an 

understanding of the pattern 

of passage (transmission) of 

genes from parent to 

offspring. 

 

Ch13/Sec1/pg230- 

Ch13/Sec6/pg252 
 Testing chromosome theory in fruit flies  

 Polygenic traits in chickens  

 Sickle cell anemia  

 Huntington’s Disease  

 Pedigree of X-linked disease  

3.a.4  The inheritance pattern 

of many traits cannot be 

explained by simple 

Mendelian genetics. 

Ch13/Sec5/pg247-249  Crossing over and recombination on 

homologous chromosomes 

 Polygenic traits in chickens  

 Human height  
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Essential knowledge Chapters/sections Illustrative examples covered 

3.b.1   Gene regulation results 

in differential gene 

expression, leading to cell 

specialization. 

 

Ch17/Sec1/pg307- 

Ch17/Sec4/pg316; 

Ch18/Sec1/pg320- 

Ch18/Sec6/pg332 

 Bacteria gene expression at three levels  

 Repressors in lac genes  

 Regulation of the lactose operon  

 Alternative splicing in mRNA  

 micro RNA’s target certain mRNA for 

destruction  

 

3.b.2   A variety of 

intercellular and intracellular 

signal transmissions mediate 

gene expression. 

Ch13/Sec5/pg247; 

Ch18/Sec1/pg320- 

Ch18/Sec6/pg332; 

Ch19/Sec1/pg338- 

Ch19/Sec6/pg356; 

Ch21/Sec3/pg379-383 

 

 Promoter sequences  

 Enhancers in gene regulation  

 p53 transcription factor in cell cycle 

 Huntington’s Disease  

 X-linked immune deficiency  

3.c.1  Changes in genotype 

can result in changes in 

phenotype.  

Ch19/Sec1/pg338-

343; 

Ch19/Sec5/pg351-

354; 

Ch19/Sec6/pg354-356 

 

 Pituitary dwarfism  

 X-linked immune deficiency  

 Development of Golden Rice  

3.c.2   Biological systems 

have multiple processes that 

increase genetic variation. 

 

Ch12/Sec2/pg220-222 No illustrative examples listed 

in Curriculum Framework.   

3.c.3  Viral replication results 

in genetic variation, and viral 

infection can introduce 

genetic variation into the 

hosts.  

Ch35/Sec2/pg678-

Ch35/Sec4/pg692 
 Life cycle of a typical virus  

 Production of viral proteins  

 Reverse transcriptase (retroviruses)  

 Phylogeny of HIV strains  

 Measles virus  

3.d.1  Cell communication 

processes share common 

features that reflect a shared 

evolutionary history.  

Ch8/Sec2/pg134-139  Gap junctions  

 Plasmodesmata between plant cells that 

allow material to be transported from cell to 

cell  

3.d.2 Cells communicate with 

each other through direct 

contact with other cells or 

from a distance via chemical 

signaling.  

Ch8/Sec1/pg132-

Ch8/Sec3/pg145; 

Ch21/Sec3/pg379-

383; 

Ch39/Sec1/pg756-

757; 

Ch45/Sec1/pg885-

Ch45/Sec3/pg904 

 

 Table of hormones (auxins, estrogens, etc.)  

 Signal transduction  

 G proteins  

 Signaling pathways via “Cross-talk”  

 Neurotransmitters  

 Structure of a synapse  
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Essential knowledge Chapters/sections Illustrative examples covered 

3.d.3 Signal transduction 

pathways link signal reception 

with cellular response.  

Ch8/Sec3/pg139-145; 

Ch39/Sec1/pg756-

Ch39/Sec7/pg780 

 Signal transduction  

 Phototropism- responses in cells  

 Phytochrome behavior  

 Gravitropism and auxin  

 

3.d.4  Changes in signal 

transduction pathways can 

alter cellular response. 

Ch8/Sec3/pg139-145; 

Ch39/Sec1/pg756-

Ch39/Sec7/pg780 

 Signal transduction  

 Phototropism- responses in cells  

 Phytochrome behavior  

 Gravitropism and auxin redistribution  
3.e.1  Individuals can act on 

information and communicate 

it to others.  

Ch45/Sec4/pg899-

903; 

Ch46/Sec1/pg908-

Ch46/Sec5/pg925; 

Ch51/Sec1/pg1019- 

Ch51/Sec6/pg1034 

 

 Waggle Dance in Bees  

 larvae  

 Courtship behavior of Anolis lizard  

 Graph of effect of light and temperature on 

egg production in Anolis lizard  

3.e.2   Animals have nervous 

systems that detect external 

and internal signals, transmit 

and integrate information, and 

produce responses.  

Ch32/Sec3/pg610; 

Ch45/Sec1/pg885-

Ch45/Sec4/pg903; 

Ch46/Sec1/pg908-

Ch46/Sec5/pg925 

 The Sodium Potassium pump  

 Patch clamping and action potentials  

 Right and left cerebral hemispheres in 

humans  

 Ear structure  

 Insect eyes  

 Color vision  

 Taste  

 Olfaction  

 

 

 

 

 

 

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

properties. 

 

Essential knowledge Chapters/sections NEW Illustrative examples covered 

4.a.1 The subcomponents of 

biological molecules and their 

sequence determine the 

properties of that molecule. 

 

Ch2/Sec1/pg16- 

Ch2/Sec4/pg35; 

Ch3/Sec1/pg39- 

Ch3/Sec5/pg56; 

Ch4/Sec1/pg59- 

Ch4/Sec4/pg68; 

Ch5/Sec1/pg71- 

Ch5/Sec3/pg79; 

Ch6/Sec1/pg73- 

Ch6/Sec4/pg99 

 

No illustrative examples listed in Curriculum 

Framework.   
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Essential knowledge Chapters/sections NEW Illustrative examples covered 

4.a.2 The structure and 

function of subcellular 

components, and their 

interactions, provide essential 

cellular processes. 

 

Ch7/Sec1/pg102- 

Ch7/Sec6/pg128 

No illustrative examples listed in Curriculum 

Framework.   

4.a.3 Interactions between 

external stimuli and 

regulated gene expression 

result in specialization of 

cells, tissues and organs. 

 

Ch21/Sec2/pg377-

Ch21/Sec3/pg383; 

Ch22/Sec3/pg392- 

Ch22/Sec5/pg398 

No illustrative examples listed in Curriculum 

Framework.   

4.a.4 Organisms exhibit 

complex properties due to 

interactions between their 

constituent parts. 

 

Ch41/Sec2/pg806-810  Form and function in Galapagos finches  

 Different types of muscle tissues  

 Levels of organization  

4.a.5 Communities are 

composed of populations of 

organisms that interact in 

complex ways. 

 

Ch50/Sec1/pg94; 

Ch52/Sec1/pg1037- 

Ch52/Sec4/pg1055; 

Ch53/Sec1/pg1058- 

Ch53/Sec4/pg1079 

 Graph of survivorship curves in lizards  

 Predator/prey relationships (hare and lynx)  

 Age structure in human populations  

 Niche differentiation in birds  

 Symbiotic relationship (malaria and 

parasitism)  

 

4.a.6 Interactions among 

living systems and with their 

environment result in the 

movement of matter and 

energy. 

 

Ch54/Sec1/pg1083-

Ch54/Sec2/pg1097 

No illustrative examples listed in Curriculum 

Framework.   

4.b.1 Interactions between 

molecules affect their 

structure and function. 

 

Ch2/Sec1/pg16- 

Ch2/Sec4/pg35; 

Ch3/Sec4/pg45- 

Ch3/Sec5/pg56; 

Ch4/Sec2/pg62- 

Ch4/Sec3/pg68; 

Ch5/Sec2/pg73- 

Ch5/Sec3/pg79; 

Ch6/Sec1/pg73- 

Ch6/Sec2/pg88 

 

No illustrative examples listed in Curriculum 

Framework.   
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Essential knowledge Chapters/sections NEW Illustrative examples covered 

4.b.2 Cooperative interactions 

within organisms promote 

efficiency in the use of energy 

and matter. 

 

Ch36/Sec2/pg704-

Ch36/Sec4/pg714; 

Ch37/Sec1/p717- 

Ch37/Sec4/pg734; 

Ch38/Sec1/pg738- 

Ch38/Sec5/pg751; 

Ch42/Sec3/pg828- 

Ch42/Sec4/pg838; 

Ch44/Sec3/pg864- 

Ch44/Sec5/pg882 

 

 Parenchymal cells Inhibition in enzymes  

 Plant body organization  

 Mineral and water uptake by roots (root 

pressure)  

 Transpiration in plants  

 Nephron in kidney  

 Countercurrent exchange  

 Cooperative binding of O2 by hemoglobin  

4.b.3 Interactions between and 

within populations influence 

patterns of species distribution 

and abundance. 

 

Ch52/Sec1/pg1037- 

Ch52/Sec4/pg1055 
 Graph of survivorship curves in lizards  

 Graph of density dependent growth in fish 

and birds  

 Age structure in human populations  

4.b.4 Distribution of local and 

global ecosystems changes 

over time. 

 

Ch50/Sec2/pg995- 

Ch50/Sec5/pg1016 
 Process of lake turnover  

 Biomes  

 Wallace lines of organism division in Asia/ 

Australia  

 Tsetse fly and cattle distribution  

 

4.c.1 Variation in molecular 

units provides cells with a 

wider range of functions. 

 

Ch3/Sec4/pg45-50; 

Ch4/Sec3/pg66-

Ch4/Sec4/pg68; 

Ch5/Sec2/pg73-

Ch5/Sec3/pg79; 

Ch6/Sec2/pg85-88 

 

 Levels of protein structure  

 Different carbohydrates based on sequence 

and type of monosaccharides  

 Different types of proteins in cell 

membranes  

4.c.2 Environmental factors 

influence the expression of the 

genotype in an organism. 

 

Ch13/Sec5/pg247-249  Human height  

 Polygenic inheritance in wheat  

4.c.3 The level of variation in 

a population affects 

population dynamics. 

 

Ch52/Sec1/pg1037- 

Ch52/Sec3/pg1052 
 Population cycling in lynx and hares  

 Age structure in primroses  

 Graph of survivorship curves in lizards  

4.c.4 The diversity of species 

within an ecosystem may 

influence the stability of the 

ecosystem. 

Ch55/Sec1/pg1106-

Ch55/Sec4/pg1120 

No illustrative examples listed 

in Curriculum Framework.   

 

 

Sections of the text book that do not have to be covered in an AP Biology course: 

The sections that are not covered will depend on which illustrative examples the teacher chooses. Some 

examples include: Ch1/Sec1/pg1; Ch1/Sec2/pg2-3; Ch1/Sec5/pg8-12; Ch20/Sec1/pg359-Ch20/Sec4/pg372; 

Ch41/Sec1/pg804-805; Ch55/sec5/pg1120-1125 
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