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Chelsea School District Curriculum 
High School Student Benchmarks 

 
Department: Science 

Course: Biology 2 
 
 

 Unit 1:  The Nature Biological Science Using Yeast Cell 
Respiration Experiments 

 

All students will ask questions that help them learn about the world, design and conduct 
investigations using appropriate methodology and technology; learn from books & other 
sources of information; communicate their findings using appropriate technology; and 
reconstruct previously learned knowledge. 
 

STUDENTS WILL... 

HSCE STRAND DISTRICT OBJECTIVE 

INSTRUCTIONAL 
MATERIAL 
 LOCATION 

n/a Understand that science is a search for explanation. 
 Distinguish science as knowledge from science as 

continuous inquiry. 
 Predict how knowledge would be affected if not re-

examined with improved techniques. 
 Give an example of one investigation leading to another. 
 Develop questions for investigations that can be answered 

empirically. 
 Describe a major difference between hypothesis and 

theories. 

 
 

Biological Science 
Interaction of 

Experiments and 
Ideas  

(B.S.I.E.E) 
 

CH. 1 & 2 

Understand that science is an interaction of experiments & ideas. 
 Construct hypotheses as “if….then” statements. 
 Use data from one experiment to formulate a hypothesis 

for related experiments. 
 Compare predicted and actual data for related 

experiments. 
 Devise a hypothesis to investigate a tentatively identified 

variable. 
 Design and carry out an experiment to test the hypothesis 

about the variable. 
 Use yeast/cell respiration experiment for above. 

 
 
 

Individual 
Research Project 

 

Understand that problems confronted in obtaining data to 
evaluate some hypotheses may lead to uncertainties concerning 
the validity of the data. 

 Carry out experiments designed to reduce the numbers of 
interacting variables. 

 Identify six or more variables in the series of experiments 
undertaken. 

 Describe problems of controlling many interacting 
variables. 

 
 
 

Individual 
Research Project  
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 Explain the difference between eliminating and controlling 
a variable. 

 Suggest advantages and limitations in simplifying 
experiments to reduce numbers of variables. 

 Use the yeast/cell respiration experiments for the above. 
Understand the processes of cell respiration both from an 
experimental view and as content covering the biochemical 
reactions. 

 Explain the basic reactions that enable cells to grow & use 
energy. 

 Describe the different ways ATP is produced aerobically. 
 Describe the different pathways ATP is produced 

anaerobically. 
 Describe the pathway of glycolysis. 
 Describe the pathway of acetyl co-A transfer. 
 Describe the pathway of the Krebs Cycle. 
 Describe the pathway of electron transport & 

chemiosmotic synthesis of ATP. 
 Compare & contrast aerobic & anaerobic respiration. 
 Compare & contrast yeast & human respiration. 

 
 
 

Biology 
(Campbell & 

Reece) 
 

Unit Two 

 
 

Unit 2:  Animal Systems 
 
 

All students will investigate and explain how living things obtain and use energy; explain how living 
things maintain a stable internal environment; and analyze how parts of living things are adapted to 
carry out specific functions. 
 

 
 

STUDENTS WILL... 

HSCE STRAND DISTRICT OBJECTIVE 

INSTRUCTIONAL 
MATERIAL 
 LOCATION

 Understand the relationship of the fetal pig’s system to the 
anatomy of the human system. 

Fetal Pig 
Dissection  
Manual 
(F.P.D.M) 

 Understand the techniques & terminology of dissection. F.P.D.M 

 Understand the procedures of practical tests. F.P.D.M 

 Understand the structure & function of the skeleton, skin, & 
external anatomy of the fetal pig. 

 Dissect, locate, & identify the external features of the pig. 
 Locate & identify the parts of the skin. 
 Locate & identify the bones of the skeleton. 
 Locate & identify the skeletal materials & their parts. 
 Compare the above structures in the pig with similar 

structures in the human. 

 
F.P.D.M. 

Ch. 1 

 Understand the structure & function of the muscular system. 
 Be able to use proper muscle terminology. 
 Dissect, locate & identify muscles of the fetal pig. 
 Compare & contrast different muscle tissue. 
 Compare the structures in the pig with similar structures in 

F.P.D.M. 
Ch. 2 
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the human system. 

 Understand the structure & function of the digestive & respiratory 
systems. 

 Locate, dissect & identify the parts of the digestive system. 
 Locate, dissect & identify the parts of the respiratory system. 
 Examine microscopic structures of digestive & respiratory 

organs. 
 Compare the structures studied in the pig with similar 

structures in the human. 

F.P.D.M. 
Ch. 3 

 Understand the structure & function of the circulatory system. 
 Identify parts of the adult circulation pathway. 
 Locate, dissect & identify the parts of the heart & great 

vessels servicing the heart. 
 Locate & identify the vessels of the body. 
 Trace the pathway of fetal circulation. 
 Discuss the changes in circulation that occur at birth. 
 Compare fetal & adult circulation pathways. 
 Identify different blood cells. 
 Compare the pig system with the human system. 

F.P.D.M. 
Ch. 4 

 Understand the structure & function of the urogenital system. 
 Locate, dissect & identify the parts of the excretory system. 
 Examine the internal microscopic structures of the kidney. 
 Locate, dissect & identify the parts of the reproductive 

system both male & female. 
 Examine a pregnant pig uterus & its extra embryonic 

membranes. 
 Examine slides of male & female reproductive organs. 
 Compare the pig systems with the human. 

F.P.D.M. 
Ch. 5 

 Understand the structure and function of the nervous system. 
 Dissect and identify the parts of the eye. 
 Dissect and identify the parts of the ear. 
 Dissect and identify the parts of the nose. 
 Dissect and identify the parts of the spinal cord. 
 Examine a microscopic section of the spinal cord and spinal 

nerves. 
 Dissect and identify the sympathetic and autonomic nervous 

system. 
 Dissect and identify the brain and cranial nerves. 
 Compare the parts of the pig system with the human system. 

F.P.D.M. 
Ch. 6 
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Unit 3:  Heredity 

 

All students will investigate and explain how characteristics of living things are passed on 
through generations; explain why organisms within a species are different from one another; 
and explain how new traits can be established by changing or manipulating genes. 
 
 
 

STUDENTS WILL... 
HSCE 

STRAND DISTRICT OBJECTIVE 

INSTRUCTIONAL 
MATERIAL 
LOCATION

n/a Understand the techniques of handling & breeding the fruit fly 
Drosophila as an experimental organism to study the principles of 
genetics. 

 Identify the differences between male & female flies. 
 Identify four phenotypes with differing wing length, eye color 

& body color. 
 Develop skill in anesthetizing flies. 
 Establish parental crosses to create stock cultures of four 

phenotypes. 
 Establish experimental parental crosses to obtain   results in 

F1 & F2 generations. 
 Analyze results & apply the chi-square test to determine 

significance of data. 
 Write a lab report covering the above. 

Drosophila Fly 
Manual 

B.S.I.E.E 
 

Ch. 5 
 

Supplemental 
Materials 

 

Understand cellular reproduction. 
 Identify the steps of mitosis. 
 Identify the steps of meiosis. 
 Compare & contrast mitosis & meiosis. 

Biology 
Units Two & 

Three 

Understand genetics and probability while solving genetic problems. 
 Explain how the work of Mendel contributed to understanding 

how traits are inherited. 
 Relate the laws of probability to genetics. 
 Use the laws of dominance, segregation, independent 

assortment. 
 Differentiate between homozygous & heterozygous 

genotypes. 
 Use Punnett square or product rule method to solve various 

genetic problems of one or more traits & multiple alleles. 
 Show through problem solving how living things transmit 

traits. 
 Relate chromosomes to genes & explain the chromosome 

theory of heredity. 
 Differentiate between autosomes & sex chromosomes. 
 Solve problems involving sex-linked characteristics. 
 Explain how gene mutations & chromosomal alterations 

determine expression of traits. 
 Describe ways genetic disease is transmitted. 

 
 
 
 

Biology 
Units Three 
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Unit 4:  Individual Independent  

Research Projects 
 
 

  All students will ask questions that help them learn about the world, design and conduct 
investigations using appropriate methodology and technology; obtain information related to 
their questions from books & other sources of information; communicate their findings using 
appropriate technology; and reconstruct previously learned knowledge. 
 

STUDENTS WILL... 

HSCE STRAND DISTRICT OBJECTIVE 

INSTRUCTIONAL 
MATERIAL 
 LOCATION

n/a Understand the procedures of research in the library and 
laboratory.  

 Choose a problem to investigate. 
 Do a literature search. 
 Choose an experiment in the area being investigated. 
 Collect materials necessary for investigation. 
 Develop a hypothesis. 
 Carry out investigations to test hypotheses. 
 Gather data. 
 Construct data tables for organizing data. 
 Make drawings, diagrams, graphs, etc. to convey 

information collected during an investigation. 
 Analyze the data. 
 Write a report that includes the following. 

o background information 
o purpose 
o hypothesis 
o materials 
o procedure 
o results 
o discussion of results 
o summary & conclusion 

 Follow standard format for footnotes, bibliography, etc in 
writing a paper. 

 Present the research/experiment and submit a written 
paper.  

 
 
 

B.S.I.E.E  
&  

Supplemental 
Materials  

&  
Research 
Material  
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Unit 5:  Ecology 

 

All students will explain how parts of an ecosystem are related and how they interact; explain 
how energy is distributed to living things in an ecosystem; investigate and explain how 
communities of living things change over a period of time; describe how materials cycle 
through an ecosystem and get reused in the environment; and analyze how humans and the 
environment interact. 
 
 

STUDENTS WILL... 

HSCE STRAND DISTRICT OBJECTIVE 

INSTRUCTIONAL 
MATERIAL 
 LOCATION

n/a Understand biotic & abiotic factors which affect an ecosystem as 
evidenced by school and/or home study areas using field 
observations.  

 Describe the roles of producers, consumers, & 
decomposers. 

 Compare & contrast herbivores, carnivores & omnivores. 
 Compare & contrast food chains & food webs. 
 Identify three kinds of symbiotic relationships. 
 Find examples of ways nutrient elements cycle in the 

environment.  

 
 
 

Biology  
Unit Eight  

&  
Supplemental 

Materials  
&  

Physical Biome 
Study Area 

& 
Living Planet 

Videos 

Understand the growth of populations & the factors that affect that 
growth as evidenced in local study area through field 
observations. 

 Compare & contrast intraspecific & interspecfic 
competition. 

 Distinguish between density-dependent and density-
independent factors. 

Understand ecological succession & the features & distribution of 
the world’s major biomes as evidenced by local studies & films 
about such areas in the world. 

 Define ecological succession. 
 Compare & contrast primary & secondary succession. 
 Identify & characterize the earth’s biomes. 

Understand the place of humans in the biosphere & how human 
influence on the environment can affect the destiny of humans 
and other organisms. 

 Explain what is meant by pollution. 
 Identify causes of air & water pollution & methods of 

controlling it. 
 Investigate conservation, identifying the need to conserve 

& reduce loss of resources. 
 Create a project with a visual aide that convinces others to 

be anti-pollution or pro-conservation 
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Unit 6:  Biology Career Prep 

 
 

STUDENTS WILL... 

HSCE STRAND DISTRICT OBJECTIVE 

INSTRUCTIONA
L MATERIAL 
 LOCATION 

n/a Research a career that interests them which is related to biology. Research 
Material  Present information about that career to classmates. 

 
Resources: 
Biology, 6th Edition, Campbell Reece. Benjamin Cummings, 2002.   ISBN #:  0805366245 
 
Biological Science Interaction of Experiments and Ideas, Prentice Hall. BSCS 1983   ISBN #:  
0130781398 
 
Anatomy & Dissection of the Fetal Pig, Fifth Edition. Walker & Homberger 2003. 
 
Carolina Drosophila Manual, Carolina Biological 
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