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Course Description: Medical Biology is an introductory course designed to meet the 

University of California's requirements for a laboratory science and the 
District's biological science requirement. The goal of this class is to 
provide opportunities to embed medical and health related topics and 
activities into a general biology curriculum, meeting the needs of students 
interested in healthcare, incorporating an introduction to healthcare 
careers, and providing real world applications with medical examples, 
cases, articles, activities, and labs.  

 
The two-semester course is an alternative course for Biology 1-2 (a-g 
approval pending).  Course topics include cells, genetics, evolution, 
biochemistry, and ecology.  Medical Biology will also introduce the 
student to the field of health science by the inclusion of speakers, field 
trips, and an introduction to anatomy and physiology.  Emphasis is 
placed on laboratory work.   

 
I. Standards  

 
A. California State Student Learning Objectives for Biology 

 
1. CELL BIOLOGY - 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, students know: 

 
a. Cells are enclosed within semi-permeable membranes that 

regulate their interaction with their surroundings. 
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b. Enzymes are proteins and catalyze biochemical reactions without 
altering the reaction equilibrium.  The activity of enzymes 
depends on the temperature, ionic conditions and pH of the 
surroundings. 

 
c. How prokaryotic cells, eukaryotic cells (including those from 

plants and animals), and viruses differ in complexity and general 
structure. 

 
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. 

 
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. 

 
h. Most macromolecules (polysaccharides, nucleic acids, proteins, 

lipids) in cells and organisms are synthesized from a small 
collection of simple precursors. 

 
i. How chemiosmotic gradients in the mitochondria and chloroplast 

store energy for ATP production. 
 

j. How eukaryotic cells are given shape and internal organization by 
a cytoskeleton and/or cell wall. 

 
  2. GENETICS - 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. 
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  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. 
 
   3. GENETICS - 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. 
 
  c. How to predict the probable mode of inheritance from a pedigree 

diagram showing phenotypes. 
 
  d. How to use data on frequency of recombination at meiosis to 

estimate genetic distances between loci, and to interpret genetic 
maps of chromosomes. 

 



 4. GENETICS - 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. 
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 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. 
 
 f. Why proteins having different amino acid sequences typically 

have different shapes and chemical properties. 
 

 5. GENETICS - 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 to mRNA. 

 
 c. How genetic engineering (biotechnology) is used to produce novel 

biomedical and agricultural products. 
 



 d. How basic DNA technology (restriction digestion by 
endonucleases, gel electrophoresis, ligation, and transformation) 
is used to construct recombinate DNA molecules. 

 
 e. How exogenous DNA can be inserted into bacterial cells in order 

to alter their genetic makeup and support expression of new 
protein products. 

 
 
 6. ECOLOGY - 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 the relative rates of birth, immigration, emigration, 
and death. 
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 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 head 
and this can be represented in a food pyramid. 

 
 g. How to distinguish between the accommodation of an individual 

organism to its environment and the gradual adaptation of a 
lineage of organisms through genetic change. 

 
 7. EVOLUTION - 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 the 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. 

 
 e. The conditions for Hardy-Weinberg Equilibrium in a population, 

and why these conditions are not met in nature. 
 
 f. How to solve the Hardy-Weinberg equation to determine the 

predicted frequency of genotypes in a population, given the 
frequency of phenotypes. 

 
 8. EVOLUTION - EVOLUTION IS THE RESULT OF GENETIC CHANGES 

THAT OCCUR IN CONSTANTLY CHANGING ENVIRONMENTS.   
 
 As a basis for understanding this concept, students know: 
 
 a. How natural selection determines the differential survival of 

groups of organisms. 
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 b. A great diversity of species increases the chance that at least some 

organisms survive large changes in the environment. 
 
 c. The effects of genetic drift on the diversity of organisms in a 

population. 
 
 d. Reproductive or geographic isolation affects speciation. 
 
 e. How to analyze fossil evidence with regard to biological diversity, 

episodic speciation, and mass extinction. 
 
 f. How to use comparative embryology, DNA or protein sequence 

comparisons and other independent sources to create a branching 



diagram (cladogram) that shows probable evolutionary 
relationships. 

 g. How several independent molecular clocks, calibrated against 
each other and using evidence from the fossil record, can help to 
estimate how long ago various groups of organisms diverged 
evolutionarily from each other. 

 
 9. PHYSIOLOGY - 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. 
 
 f. The individual functions and sites of secretion of digestive 

enzymes (amylases, proteases, nucleases, libases), stomach acid, 
and bile salts. 
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 g. The homeostatic role of the kidneys in the removal of nitrogenous 

wastes, and of the liver in blood detoxification and glucose 
balance. 

 
 h. The cellular and molecular basis of muscle contraction, including 

the roles of actin, myosine, Ca +2, and ATP. 
 



 i. How hormones (including digestive, reproductive, 
osmoregulatory) provide internal feedback mechanisms for 
homeostasis at the cellular level and in whole organisms. 

 
 10. PHYSIOLOGY - ORGANISMS HAVE A VARIETY OF MECHANISMS 

TO COMBAT DISEASE.   
 
 As a basis for understanding this concept, 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. 

 
 f. The roles of phagocytes, B-lymphocytes, and T-lymphocytes in the 

immune system. 
 
 11. INVESTIGATION & EXPERIMENTATION - SCIENTIFIC PROGRESS IS 

MADE BY ASKING MEANINGFUL QUESTIONS & CONDUCTING 
CAREFUL INVESTIGATIONS.   

 
 As a basis for understanding this concept, and to address the content of 

the other four strands, students should develop their own questions and 
perform investigations.  

  
 a. Select and use appropriate tools and technology (such as 

computer-linked probes, spreadsheets and graphing calculators) 
to perform tests, collect data, analyze relationships, and display 
data. 

 
 b. Identify and communicate sources of unavoidable experimental 

error. 
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 c. Identify possible reasons for inconsistent results, such as sources 
of error or uncontrolled conditions. 

 
 d. Formulate explanations using logic and evidence. 
 
 e. Solve scientific problems using quadratic equations, and simple 

trigonometric, exponential, and logarithmic functions. 
 
 f. Distinguish between hypothesis and theory as scientific terms. 
 
 g. Recognize the use and limitations of models and theories as 

scientific representations of reality. 
 
 h. Read and interpret topographic and geologic maps. 
 
 i. Analyze the locations, sequences, or time intervals of natural 

phenomena (e.g., relative ages of rocks, locations of planets over 
time, and succession of species in an ecosystem). 

 
 j. Recognize the issues of statistical variability and the need for 

controlled tests. 
 
 k. Recognize the cumulative nature of scientific evidence. 
 l. Analyze situations and solve problems that require combining 

and applying concepts from more than one area of science. 
 
 m. Investigate a science-based societal issue by researching the 

literature, analyzing data and communicating the findings.  
Examples include irradiation of food, cloning of animals by 
somatic cell nuclear transfer, choice of energy sources, and land 
and water use decisions in California. 

 
 n. Know that when an observation does not agree with an accepted 

scientific theory, sometimes the observation is mistaken or 
fraudulent (e.g., Piltdown Man fossil or unidentified flying 
objects), and sometimes the theory is wrong (Ptolmaic model of 
movement of the sun, moon and planets). 

 
B. Additional Medical Biology Learning Objectives 
 

 Students will learn: 
 

 how the kidney cleans the blood by osmosis.  

 different digestive enzymes work at different pH’s.  

 to tell the difference between a disease caused by a virus or bacteria. 

 how lung volume affects an athletes ability to perform. 

 be able to differentiate between normal meiosis and non-disjunction. 



 be able to determine the odds of passing on the genes for colorblindness 
or hemophilia.  
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 understand how RFLP can be used to find the parents of a child. 

 be able to determine the sex by examining a karyotype. 

 understand the moral and ethical considerations of genetic counseling. 

 know the possible uses of stem cell research. 

 know how gel electorphoresis is used to identify faulty genes. 

 understand the problem of antibiotic resistant bacteria. 

 understand how antibiotic bacteria are selected for. 

 discuss the rise of tuberculosis in America from an increase in 
immigration from Mexico. 

 know how pollution interferes with the water cycle and increase water 
born parasites. 

 know the common diseases caused by gene mutations.  

 understand why different races have a higher predisposition to certain 
medical problems. 

 learn to measure blood pressure. 

 will understand how anesthetics block pain nerve impulses. 

 understand the pacemaker of the heart and how an artificial pacemaker 
works. 

 be able to read an EKG. 

 understand how some people are able to be immune from AIDS. 
 
II. Assessments 

A. Written examinations (multiple choice, true/fals, short answer and essay)  
B. Homework 
C. Worksheets, 
D. Case studies, 
E. Written and lab reports 
F. Teacher observation 

 
III. Topic of Study – Suggested Time Distribution 
 

A. Semester 1 
1. Introduction  Chapter 1    5 hours   2% 
2. Ecology  Chapters 3-6  14 hours    8% 
3. Physiology  Chapters 35, 37-40 45 hours  25% 
4. Cell Biology  Chapters 7, 9  20 hours  11% 

 
 B. Semester 2 

1. Cell Biology Chapters 8-10  20 hours  11%  
2. Genetics Chapters 11-14 48 hours  27% 



3. Evolution Chapters 15-18 28 hours  16% 
 

IV. Recommended Supplemental Materials: 
A. Human Biology, 12th Edition by Mader © 2010; published by McGraw-Hill 
B. Reading Workbook and Standards Practice Workbook by Miller and Levine  
C. www.HASPI.org  

http://www.haspi.org/

