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Essential Question for This Unit
How has the development of society influenced the 
evolution of microorganisms?

Unit Summary
In this unit, students will explore the emergence and 
impact of communicable diseases on society. Students 
will investigate the role of microorganisms in causing 
disease. They will study the impact of a public health 
infrastructure, along with medical and pharmaceuti-
cal advances, on the evolution of microorganisms. 

In Subunit 1, students learn about the emergence of 
disease in a population. In Health Science, students 
learn how microorganisms are transmitted, and how to 
avoid infection. They also examine their surroundings 
and possessions to discover that microorganisms can 
be found everywhere. In Biology, students learn about 
specific disease-causing pathogens, and how they can 
be treated. Students also explore how treatments can 
give rise to more dangerous forms of pathogens. Final-
ly, students examine a mathematical model of disease 
in action and discuss how a more deadly pathogen 
does not equal the most successful pathogen.

Subunit 2 focuses on how society deals with the pres-
ence of communicable diseases. In Health Science, 
students participate in simulations in which they role-
play the symptoms and diagnosis of common diseases 
while learning about and practicing common health-
care procedures. Students also examine the importance 
of vaccination and explore the concept of vaccinating 
populations. In Algebra I, they make calculations 
needed to manage the production of medications, and 
to administer medications to adult and pediatric pa-
tients. Finally, students research how various countries 
address the subject of communicable disease.

Detailed accounts of an epidemic can be a fascinating 
and informational resource. Students begin Subunit 3 
by reading excerpts of The Hot Zone, an account of the 
1989 Ebola outbreak in Virginia. Students also learn 
about the events contributing to past epidemics around 
the world, as well as the public reaction. Students 
conclude the unit by engaging in an in-depth research 
project on a specific infectious disease of their choice. 

Culminating Event
Society has recently experienced several communica-
ble disease scares: Avian Flu, SARS, resistant tubercu-
losis, and the list goes on. It seems a rare year when a 
new disease doesn’t emerge on the world stage. Work-
ing in teams, students can research the background 
and impact of a specific communicable disease on 
human society and prepare a presentation. Students 
can also prepare a plan for their school or communi-
ty to respond to an epidemic, including researching, 
evaluating, and revising existing plans, if any. 

Key Questions/Issues

prevented, how is it spread, and what can be done 
to treat it? (Biology and Health Science)

evolve to be as deadly as possible? (Algebra I)

selection of microorganisms? How have public 
health efforts dealt with constantly changing hu-
mans and microorganisms? (Biology and Health 
Science)

-
tion than adults? How can you figure out what is 
the right dosage? (Algebra I)

cost), how are optimization decisions made re-
garding the production of yearly vaccines? (Alge-
bra I or Algebra II)

-
tive nontraditional healing practices found within 
Hispanic cultures? (Spanish I)

for me to be vaccinated as well? (Health Science)

past? What events or circumstances contributed 
to these outbreaks? What could have been done 
differently in response to these pandemics? (Eng-
lish Language Arts and World History)

Catch the Fever
U N I T  O V E R V I E W
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Learning Scenario to Kick Off the Unit
Every year without fail, it seems like there is a cold 
or flu virus that goes around the school. When the 
weather starts getting colder, someone gets sick, and 
soon all the teachers and students are sniffling and 
sneezing. As often as not, you (or one of your sib-
lings) will carry the virus home and your parents will 
get sick as well. It wouldn’t be so bad, except that 
your dad hates being sick. At the first sign of sniffles, 
he is off to the doctor. The doctor diagnoses your dad 
with a cold, and tells him to go home, drink lots of 
fluids, and he’ll be feeling better in 5 or 6 days. Your 
dad wants a prescription for medication. The doctor 
tells him antibiotics won’t do any good for a cold 
and sends him home. Two days later, still under the 
weather, your dad goes back to the doctor, insisting 
on medication. He argues that maybe the antibiotics 
will help, and even if they don’t, at least they won’t 
do any harm. Exasperated with your dad’s persis-
tence, the doctor writes him a prescription and your 
dad leaves happy. Four days later, he’s feeling better, 
and he says it’s all due to the prescription. Is your 
dad correct? Should the doctor have written him the 
prescription? Why or why not?

Biomedical/Healthcare and Education 
Partner Roles

Arts instructors with teaching research skills, 
particularly in the use of print and other media 
resources.

with students to discuss microorganism mutation 
and adaptation and the progression of disease-
causing pathogens.

lung diseases) 

 
(local or state)

Subunit 1 
Emergence of Disease

BIOLOGY  ·  ALGEBRA I  ·   
HEALTH SCIENCE

-

Subunit 2 
Dealing With Disease

HEALTH SCIENCE  ·  ALGEBRA I OR II   ·  
SPANISH I  ·  BIOLOGY 

-

constraints

Subunit 3 
Epidemic

ENGLISH LANGUAGE ARTS  ·  WORLD  
HISTORY

-
-

-

-

SUBUNITS AND MAJOR TOPICS (ACROSS ACADEMIC AND TECHNICAL SUBJECT AREAS)
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Essential Question for This Unit
How has the development of society influenced the 
evolution of microorganisms?

Subunit Goals
In Subunit 1, students learn about the fundamentals 
of disease-causing microorganisms. In Health Sci-
ence, they will be introduced to how communicable 
diseases are transmitted, and they will learn how to 
break the chain of infection. Students will also con-
duct an experiment that will lead them to recognize 
that microorganisms are found almost everywhere 
and will help them to learn how to take precautions 
against spreading them further. In Biology, students 
will learn how to describe the difference between 
viruses and bacteria, and to treat diseases from these 
two different types of pathogens. Students will also 
discuss how the overprescription of antibiotics may 
contribute toward selection of increasing dangerous 
bacterial strains. Students will also learn how a math-
ematical model can be used describe the virulence of 
a disease.

Subunit Key Questions

myself from getting sick? (Health Science and Bi-
ology)

your hands with water enough to make them 
clean? (Health Science)

-
tions exactly? Is there any disadvantage to taking 
medication for an infection you don’t actually 
have? (Biology)

extremely deadly? What is a mathematical model 
for the survivability of different strains of infec-
tious diseases? (Algebra I) 

Lesson Summaries
Lesson Subject Description

1.1 Chain of Infection

1.2 Viruses vs. Bacteria
 

1.3 Fun With Fomites
-

1.4 Evolutionary Arms Race

1.5 Measure of Success
direct indirect variation

Emergence of Disease
S U B U N I T  1  O V E R V I E W
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Subunit 1—Emergence of Disease

HEALTH SCIENCE

Time

Materials

 

 

-
sheet

Prior Student Learning
None

Essential Question for This Unit
How has the development of society influenced the evolution of micro-
organisms?

Objectives
After completing this lesson, students should be able to 

and explain how they work.

Lesson Activities
Lesson Springboard
Ask students to consider the last time they had a cold or the flu, and 
how they might have contracted the illness. What were the factors that 
made them susceptible to getting sick? Why does it seem like a lot of 
people get the same cold at the same time, while others remain healthy? 
What other diseases are spread the same way as these common illnesses?

To answer these questions, it is necessary to understand how infection oc-
curs in humans and what the chain of infection is from person to person.

Lesson Development
Direct Instruction
Tell students to prepare to take notes from a presentation on infection. 
The two worksheets—Notes: How Does Infection Occur? and Notes: 
Chain of Infection—are sample templates for students to use to take 
notes. Provide direct instruction on infection in whatever style best suits 
your class. The instruction should include the following content:

pathogen, susceptible, host, and disease.

fungi, bacteria, 
viruses, protozoans, and prions. Depending on the level of science 
completed by the students in the class, it may be necessary to briefly 
describe the biological differences between bacteria and viruses, the 
pathogens that are the focus of this unit, and the differences and 
similarities between fungi, protozoans, and prions. These concepts 
are also covered in a Biology lesson in this unit.

-
tions—Remind students that antibiotics, as their name suggests, are 
effective only against bacterial infections and not against other types 
of infections. 



Chain of Infection
L E S S O N  1 . 1

Catch the Fever 6

body. Examples are metabolic disorders, birth defects, and tumors.

body. Examples are pathogenic organisms, radiation, chemicals, 
and physical and emotional trauma.

-
care facility. These infections can be particularly dangerous. They 
are sometimes resistant to treatment because they have already 
survived exposure to treatment materials.

are weak.

-
productive tracts. These sticky membranes trap pathogens and 
prevent them from infecting the body. 

catch and propel pathogens out of the body.

out of the body.

 
ingested.

and work with other cells to prevent them from doing harm. 

Note that this might also be a good time to discuss factors that would 
weaken a body’s defenses against infectious disease and behaviors, or 
other factors that could contribute to a stronger defense.

can cause disease.

until it can enter and reproduce in a host. Common reservoirs are 
the human body, animals, and fomites, which are nonliving objects 
such as doorknobs, cups, utensils, and needles.

reservoir. Portals of exit from humans are urine, feces, saliva, 
blood, tears, mucous discharge, and sexual secretions.

Subunit 1—Emergence of Disease
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Chain of Infection
L E S S O N  1 . 1

-
mitted to a host. 

pathogens into the body through contaminated food, air, soil, 
or equipment and insect and animal contact. Food and water, 
for example, are sometimes contaminated by the feces of in-
fected animals or humans due to poor sanitation practices. 

Some portals of entry into humans are breaks in the skin and in 
the respiratory, digestive, and genitourinary tracts. 

Humans are susceptible to disease when large numbers of patho-

Small Group Work
When students have had all of their questions clarified, divide the class 
into small groups. Pass out the Notes: Chain of Infection worksheet and 
introduce the diseases E. coli and influenza. Have groups read the two 
descriptions of pathogens and fill out the worksheet for each one. Com-
pare the results as a class. 

Lesson Closure
Discuss the ways that students would prevent the spread of E. coli or the 
influenza virus, considering the information they have learned from the 
worksheet they just completed. What are different ways that the chain 
of infection can be broken, and which methods are most practical in 
these examples? Discuss the roles that different healthcare and public 
health professionals play in containing and preventing infectious dis-
ease, from clinical doctors to epidemiologists to policy makers. 

Possible Prior Misconceptions
Students may believe that antibiotics are effective in treating any infec-
tious disease. They may also think that there are antibiotics that can 
treat every type of bacterial infection. 

Students may believe that all bacteria are harmful and that places that 
don’t cause illness are sterile.

Students may not know that they can be a reservoir for a pathogen and 
transmit disease without actually presenting any symptoms themselves.

Student Assessment Artifacts
Completed student notes
Completed worksheets

Subunit 1—Emergence of Disease
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Subunit 1—Emergence of Disease

Variations and Extensions
Invite a public health official or epidemiologist to be a guest speaker and 
share insights on the actual tracking and containment of disease. These 
individuals might also share information about their daily job responsi-
bilities and the education and experience required for their jobs.

Ask students to research a particular infectious disease and report on its 
chain of infection. Alternatively, ask students to research a particular 
vector for disease, such as the mosquito, and report on what diseases it 
carries, where, to what hosts, and what efforts have been made to con-
tain that vector’s effect. 

NATIONAL
NCHSTE National Healthcare Skill Standards

Foundation Standard 7: Safety Practices 

STATE

National and State Career Technical Education Standards
NATIONAL
NCHSTE National Healthcare Skill Standards

Foundation Standard 7: Safety Practices 

CALIFORNIA
Health Science and Medical Technology Standards

6.0 Health and Safety

-



 __________________________________________________  _____________  __________
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Sample Lecture: How Does Infection Occur?

ii. Bacteria

v. Prions

 



 __________________________________________________  _____________  __________
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Notes: How Does Infection Occur?

ii. _____________________

iii. _____________________

v. Prions

2. _____________________

1. _____________________

4. _____________________

5. _____________________



 __________________________________________________  _____________  __________
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 ______________________________________________________________________________________________

2. _____________________________________

3. _____________________________________

 ______________________________________________________________________________________________

1. _____________________________________

2. _____________________________________

5. _____________________________________

 ______________________________________________________________________________________________

 
______________________________

 _______________________________________________________________________________________________

 _____________________tracts



 __________________________________________________  _____________  __________
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Sample Lecture: Chain of Infection

 Six parts of the chain:

1. Causative Agent

2. Reservoir

3. Portal of Exit

4. Mode of Transmission

5. Portal of Entry

6. Susceptible Host



 __________________________________________________  _____________  __________
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Notes: Chain of Infection

_____________________________________________________________________________________________

 Six parts of the chain:

1. Causative Agent

 _________________________________________________________________________________________

2. Reservoir

 __________________________________________________________________________________________

a. _____________________



 __________________________________________________  _____________  __________
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3. Portal of Exit

  _________________________________________________________________________________________

4. Mode of Transmission

 __________________________________________________________________________________________

5. Portal of Entry

 __________________________________________________________________________________________

 a. ______________________________

 c. ______________________________

 e. ______________________________

6. Susceptible Host

 __________________________________________________________________________________________



 __________________________________________________  _____________  __________

Catch the Fever  Catch the Fever 15

The Chain of Infection

E. coli

E. coli Escherichia coli E. coli 

E. coli 

E. coli -
E. coli

E. coli 

 

Influenza (flu)
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Subunit 1—Emergence of Disease

BIOLOGY

Time

Materials
Equipment

Resources

Prior Student Learning

-
 

 

Essential Question for This Unit
How has the development of society influenced the evolution of micro-
organisms?

Objectives
After completing this lesson, students should be able to 

disease, including vaccines and antibiotics.

Lesson Activities
Lesson Springboard
Start with a “mini-inquiry” on bacteria and viruses. Give each student 
a detailed picture of what a virus or bacteria looks like, but do not iden-
tify it. Give them 2 minutes to list as many details about the virus or 
bacteria from the picture as possible. Ask them to make a hypothesis 
about the picture, determining whether it is a bacteria or a virus. You 
might also pose the following questions: How do the students think 
their microorganism reproduces? What type of genetic material might 
the microorganism contain? How big do they think the microorganism 
is, perhaps in comparison with a familiar object? Provide students with 
a list of the names of bacteria and viruses and ask them to guess which 
one is in their picture.

Lesson Development
Class Discussion
Ask students what they think they know about viruses and bacteria. 
How are they similar and how are they different? Draw a Venn diagram 
for bacteria and viruses on the board and fill it in as the class responds. 
With each new characteristic, ask the class if everyone agrees. Accept in-
accurate responses, but allow other students to challenge them. Empha-
size that part of the lesson will involve learning about the accuracy of 
what they think they know. Save a copy of the Venn diagram to review 
at the end of the lesson.

Direct Instruction
Pass out the Viruses vs. Bacteria worksheet. Deliver an initial lecture to 
students describing bacteria and viruses and highlighting the differences 
between them. Tell students that some differences to note include the 
following:

Viruses vs. Bacteria
L E S S O N  1 . 2
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Subunit 1—Emergence of Disease

Viruses Bacteria

 are noncellular struc-
tures composed mainly of 
nucleic acids (genetic material; 
either DNA or RNA) contained 
within a protein coat known 
as a capsid.

 are microscopic  
unicellular prokaryotic  
organisms characterized by 
the lack of a membrane-bound 
nucleus and membrane-bound 
organelles.

 are generally  
considered nonliving because 
they fail to meet several of the 
commonly accepted criteria 
of life.

typical shapes—rod-shaped 
(bacillus); round (coccus— 
e.g., streptococcus); and spiral 
(spirillum).

according to such properties 
as size, the type of nucleic acid 
they contain, the structure of 
the capsid and the number 
of protein subunits in it, host 
species, and immunological 
characteristics.

function metabolically only 
in the presence of free or 
atmospheric oxygen; others 
(anaerobic) cannot grow in the 
presence of free oxygen but 
obtain oxygen from  
compounds.

Also introduce common structures, shapes, and sizes, their means of 
reproduction, and their transmission as infectious agents. Have students 
take notes on the Viruses vs. Bacteria worksheet as you present this  
information.

Research Project
Have each student select a bacterial or viral pathogen to research. Students 
can choose one from the list below or select a different pathogen of 
interest to them. Students will be conducting research on an infectious 
disease in Lesson 3.4, so you may wish to coordinate your assignment of 
pathogens with the English Language Arts teacher. 

Viruses Bacteria

Measles
Mumps 
Rubella 
Hepatitis B 
Polio 
Influenza 
Varicella-Zoster
Hepatitis A 
Ebola 
Smallpox 
Yellow fever 
Dengue 
HIV
Marburg 
Lassa 
Rabies

Clostridium tetani (tetanus)
Corynebacterium diphtheriae (diphtheria)
Bordetella pertussis (whooping cough)
Rickettsia prowazekii (typhus)
Salmonella typhi (typhoid fever)
Shigella (dysentery)
Mycobacterium tuberculosis (tuberculosis)
Neisseria meningitides (meningococcal meningitis)
Bacillus anthracis (anthax)
Streptococcus pneumoniae (pneumonia)
Streptococcus pyrogenes (strep throat, scarlet fever)
Helicobacter pylori (stomach ulcers)
Vibrio cholerae (cholera)
Rickettsia rickettsii (Rocky Mountain spotted fever)
Borrelia burgdorferi (Lyme disease)

Viruses vs. Bacteria
L E S S O N  1 . 2
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Pass out the Pathogen Cards Assignment handout. Students will make a 
playing card that contains information about their pathogen. Each card 
should contain the following information:

resulting from infection

(days, weeks, months, or years)

Review Game
Resize the student cards and combine them with the vaccination and an-
tibiotics cards. Photocopy enough sets to make a deck of cards for every two 
students. Each deck should have 8 vaccination cards, 30 pathogen cards, 
and 30 antibiotic cards. Each student also receives 5 character cards (front 
side indicates healthy status, back side indicates sick status). Have students 
pair up and pass out the card decks. Give students time to look though the 
deck and read the text on the cards. Explain the basic rules, as described 
below, and allow students to play the game for about 5 or 10 minutes.

1. The game is played in pairs.

2. Each player starts with 5 characters. The goal of the game is to keep 
all 5 characters healthy. The game ends when either player’s charac-
ters are all “sick” or after a time set by the teacher (5 or 10 minutes). 
The winner is the player with the greatest number of healthy char-
acters remaining. 

3. Shuffle the deck and pass out 5 cards to each player. Place the re-
maining cards in a pile face down between the two players.

4. The first player may play as many cards out of her or his hand as 
possible.

5. Cards that may be played during a turn:
a. Attacks—pathogen cards are attacks played against the opposing 

player’s characters. When the opposing player’s character has 
been attacked, place the pathogen card below the character card. 

Viruses vs. Bacteria
L E S S O N  1 . 2
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i. Characters can only have one pathogen at a time.

ii. Bacteria can be played against any character.

iii. Viruses without vaccines can be played against any charac-
ter.

iv. Viruses with vaccines cannot be played against a character 
with a vaccination card.

v. There are select viruses (e.g., Rabies, Variella-Zoster) that 
can be treated with vaccine post-infection (if this is the 
case, it should say so on the pathogen card). If the oppos-
ing player has a vaccination card in his or her hand when 
attacked by one of these viruses, he or she can play the vac-
cination card at that time, and both the virus and vaccina-
tion cards are placed immediately into the discard pile. 

b. Defenses—there are two types of defenses that can be played on 
your turn:

i. Preemptive vaccines—vaccinations can be placed preemp-
tively on a character to protect them from future virus at-
tacks. A vaccination card will protect that character from 
any virus attack that has a vaccine. However, not all viruses 
have vaccines. 

ii. Antibiotics—antibiotics are played on characters that have 
previously been attacked with a bacterial infection. Each 
bacterial infection needs to be treated with antibiotics for 
three consecutive turns before the character is healed.

c. Discard—you may discard any unwanted cards from your hand 
into the discard pile.

6. After all cards have been played, update the health status of all of 
your characters.
a. Viral infections—flip over any characters that have a virus at 

the end of the turn. This character is now “sick” and out of the 
game. Return the virus card and any defense cards to the dis-
card pile. 

b. Bacterial infections

i. No antibiotic played—if a character has a bacterial infection 
and no antibiotics card was played this turn, flip the card 
over and return any defense cards to the discard pile. 

ii. First or second antibiotic played—if a character has a bacte-
rial infection and the first or second antibiotics card was 
played this turn, nothing happens.

iii. Third antibiotic played—if a character has a bacterial in-
fection and a third antibiotics card was played this turn, 
discard the pathogen card and all antibiotics cards to the 
discard pile (vaccination card remains, if any). The charac-
ter is now healthy.

Viruses vs. Bacteria
L E S S O N  1 . 2
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7. When the turn is over, both players draw up to 5 cards, as necessary.

8. The next player may now play cards. 

After students are familiar with the game, have each group develop one 
rule modification that will represent another important variable in either 
bacterial or viral disease transmission. Some possible suggestions include 
the following:

each incubation time correspond to a set number of turns. Antibiot-
ics are not used until the incubation time has elapsed. 

Have diseases last a set number of turns, and when this time is over, 
roll a die to see if the disease was fatal (based on fatality rate from 
pathogen card). Only fatalities are flipped; otherwise, characters re-
cover. 

Have students play the pathogen game again after making their rule revi-
sions. Students may need to used some extra simple props (e.g., pennies) 
or alter the cards in some way to play the revised game. Give students the 
opportunity to share their revision suggestions with the rest of the class. 
You may want to incorporate several of the better revisions into a new 
class version of the game and then have all students play again. 

Lesson Closure
Redraw the Venn diagram of bacteria and viruses from the beginning of 

any inaccurate items. Have students suggest additions for the Venn dia-
gram as well.

Possible Prior Misconceptions
Some students may believe that vaccines are only used for viruses. How-
ever, several bacterial diseases also have vaccines.

Some students may believe that antibiotics are general treatments for all 
diseases, not just for bacterial infections. 

Students may believe that all vaccines must be taken prior to infection 
to be effective. This is true of many vaccines, but not all. 

Student Assessment Artifacts
Completed Viruses vs. Bacteria worksheet
Pathogen trading cards
Revisions to the pathogen game

Viruses vs. Bacteria
L E S S O N  1 . 2
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Variations and Extensions
Invite an epidemiologist to speak to the class about disease transmission.

Have students build three-dimensional models of their pathogen. Stu-
dents can deliver a presentation about their pathogen to the class, show 
their model, and pass out their trading cards to the other students.

Allow students to personalize the character cards in their card deck.

NATIONAL
NRC National Science Education Standards

Personal and Community Health

-

STATE

National and State Academic Standards

Subunit 1—Emergence of Disease

Viruses vs. Bacteria
L E S S O N  1 . 2

NATIONAL
NRC National Science Education Standards

Personal and Community Health

-

CALIFORNIA
Science Content Standards

Biology/Life Science

 Students know 

National and State Academic Standards
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Viruses vs. Bacteria

Viruses Bacteria
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Viruses vs. Bacteria (sample answers)

 Viruses Bacteria

No -

 

  

  
-

-
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Pathogen Cards Assignment
Research your assigned pathogen for the following information:

After you have found all the information, make a trading card of your pathogen with the following 
information (see Yellow Fever sample card).

vector

 Attacks

 Outcome
-

tion

 Incubation -

 Duration

 Vaccine

 

 Behavioral

 Treatment  

You can choose a different layout for your 
own pathogen card, but the card must 
include all the required information some-
where.

YELLOW FEVER VIRUS

Power  

OFFENSES DEFENSES

Attacks

-

Outcome

-

-
-

Incubation Duration
3

Vaccine

vaccination.

Behavioral
-

-

Treatment

-
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Catch the Fever Trading Card Game Rules
OVERVIEW

SETUP

PLAYING THE GAME

1. Play Cards

Pathogens
-

-

-

Vaccination Antibiotic

vaccines. 

-

consecutive 

2. Update Character Health

 

this 
turn

this 
turn

3. Draw Cards
 

GAME END

KINDS OF CARDS

 Character cards

 Pathogen cards
-

viruses or bacteria. 

 Antibiotic cards
-

tions. 

 Vaccination cards
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Character Cards—Front (Healthy)
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Character Cards—Back (Sick)
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Vaccination Cards
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Antibiotics Cards
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B
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Essential Question for This Unit
How has the development of society influenced the evolution of micro-
organisms?

Objectives
After completing this lesson, students should be able to 

-
mitting infectious organisms from one individual to another and 
identify examples.

fomites.

-
isms present on various fomites.

Lesson Activities
Lesson Springboard
Review the links in the chain of infection from Lesson 1.1: causative 
agent, reservoir, portal of exit, mode of transmission, portal of entry, and 
susceptible host. Ask students to identify the two modes of transmission 
for infectious disease: direct and indirect transmission. Discuss examples 
of both modes of transmission. Ask students to describe the role of fomi-
tes in infectious transmission and to list examples.

Lesson Development
Lab Activity
Tell students they will be working in groups of three 
to test three different fomites of their choice for the 
presence of microorganisms. Hand out the Fun With 
Fomites Lab worksheet. Discuss the procedure with the 
students and make sure they understand it before con-
tinuing.

Distribute the lab materials and have students get started, 
following the instructions on the lab worksheet. Walk 
around the room and check that students are follow-
ing the directions. Each group should have three Petri 
plates clearly labeled by the end of the period. When 
each group has streaked and labeled their Petri plates, 
collect them for incubation in a warm, dark location for 
2 to 3 days. 

Redistribute each group’s Petri plates and ask the students to check them 
for microbial growth. Have students record the number of bacterial colo-

Classroom  
Management

three so that each 

Support Strategy

testing.

HEALTH SCIENCE

Time

Materials
Equipment

Resources

 

Prior Student Learning

Fun With Fomites
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nies that have grown in the various sections of the Data Table on their 
lab worksheets. Have students answer the questions at the end of work-
sheet. Save the Petri plates with the heaviest bacterial growth for the 
Biology teacher to use in Lesson 1.4.

Lesson Closure
After all the groups are finished with the lesson, discuss which fomites 
had the most microbial growth. Were there any surprises? Ask students if 
cleaning the surface with water alone made any difference in the bacte-
rial count. What about using a disinfectant? How do students think they 
can prevent the spread of disease via fomites?

Possible Prior Misconceptions
Students may believe that washing surfaces with water will eliminate 
bacterial growth. 

Students may not realize that virtually everything is a fomite.

Beware of creating the misconception that all bacteria are harmful.

Student Assessment Artifacts
Completed Fun With Fomites Lab worksheet

Variations and Extensions
Begin the lesson by using Glo Germ to show students that microorgan-
isms can easily spread. Place the Glo Germ powder on a countertop, a 
desk, and the door handle of the classroom. At the beginning of class, 
use a UV light to determine how many students became “infected” with 
the simulated microorganism in the just the first few minutes of class. 

NATIONAL
NCHSTE National Healthcare Skill Standards

-

STATE

National and State Career Technical Education Standards

Fun With Fomites
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NATIONAL
NCHSTE National Healthcare Skill Standards

-

CALIFORNIA
Health Science and Medical Technology Standards

-
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Fun With Fomites Lab

-

-

-

Materials

Procedure
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-

-

Data Table

______________________

______________________

______________________
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Questions and Conclusions
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BIOLOGY

Time

Materials
Equipment

 

Resources

 The New York Times

 
 

 
 

 Rise of a Deadly TB Reveals a 
Global System in Crisis -

Prior Student Learning

Essential Question for This Unit
How has the development of society influenced the evolution of micro-
organisms?

Objectives
After completing this lesson, students should be able to 

bacterial population. 

of bacteria can cause.

Lesson Activities
Teacher Preparation
One week before the lesson, prepare liquid cultures of bacteria with 
media containing five different “treatments”: antibiotic, hand sanitizer, 
hydrogen peroxide, isopropyl alcohol, and water (control). Label each 
sample. You can culture the bacteria from Lesson 1.3. 

Lesson Springboard
Remind students of the Pathogen Trading Card game they played in 
Lesson 1.2. Ask the class which cards were the most powerful? And 
which pathogens seemed the most frightening? In the game, viruses 
with serious outcomes and no vaccines, like Ebola, were powerful cards, 
because there was no way to prevent them and no way to cure them. 
Ask students to imagine there is someone outside the classroom with 
an untreatable, incurable fatal disease. Would they want to let someone 
like that into the room? In this lesson, students will learn how some 
pathogens can become untreatable, the social impact of the untreatable 
pathogens, and what can be done to avoid creating new, untreatable 
pathogens. 

Lesson Development
Lab Activity
In this class session, students will conduct a laboratory investigation to 
determine if “medicine” has an effect on bacteria students found around 
the classroom during Lesson 1.3.

Evolutionary Arms Race
L E S S O N  1 . 4
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Hand out the lab instructions. Begin by explaining the scenario to students 
and help them construct a good working hypothesis before they start 
the investigation.

Ask students to team up in groups of three. Assign roles for each group 
member: recording, handling materials, cleaning up. Have each group 
prepare wet mounts of each sample and observe them under low, me-
dium, and high power. Because bacteria were present in the water before 
the incubation, there should be at least some bacteria in every sample. 
It is important that students understand why they can see dead bacteria 
and why it was important to give the bacteria time to grow (or not) before 
they viewed the samples.

Have students count the number of bacteria they observe under low 
power in each sample and record that number on their Evolutionary Arms 
Race Lab worksheet. Then have students observe the bacteria at a higher 
power and draw (a minimum of) one bacterium in color. Draw a large 
data chart on board for recording the class data. Have the class compile 
their data by writing the number of bacteria that each group observed on 
separate Post-it notes and placing them on the class data chart.

After all groups have posted their data, review the results as a class. Be-
gin by having students complete their own data tables on their lab work-
sheet. Have the class calculate the average number of bacteria that were 
observed in each condition.

As a class, discuss why the numbers of bacteria varied among the sam-
ples. What are the implications for each “medicine?” Is hand sanitizer 
an effective antibacterial agent? How about actual antibiotics? Would we 
have observed different results if a different antibiotic had been used? 
What would occur if the growth environments were altered? Would a 
less expensive hand sanitizer, containing less alcohol, be just as effective 
as an antibacterial agent?

After the discussion, have the students regroup and complete the lab 
graphs, as well as the analysis and conclusion questions at the end of the 
lab worksheet.

Class Discussion
Show students an agar Petri plate (or draw one on the board). Ask students 
what will happen if you place a single bacterium onto the agar? Students 
should respond that the bacterium grows and divides until there is a colo-
ny, and left long enough, the plate will have a lawn of bacteria. 

If the original bacterium was killed by applying an antibiotic (e.g, am-
picillin), what would happen if we applied the antibiotic to the entire 
lawn? Students should recognize that all the bacteria on the Petri plate 
should be identical, because they are essentially clones of the original 
bacterium. Therefore, if the original bacterium was susceptible to the 
antibiotic, all of the daughter bacteria would also be susceptible.

Evolutionary Arms Race
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However, occasionally a cell division will result in a bacterium that is 
different. How could this happen? Discuss genetic mutations and review 
how mutations can occur during DNA replication in cell division. If a 
mutation occurs that makes one bacterium resistant to an antibiotic, ask 
students to imagine what would happen when the antibiotic is applied 
to the Petri plate. Students should recognize that all but the resistant 
bacteria will be killed, after which the single resistant bacterium could 
give rise to a new lawn of bacteria, and all of these bacteria would be 
resistant to the antibiotic. Why might a term like “arms race” be applied 
to this situation? 

Reading and Reflective Writing
Discuss the implication for treating someone infected with these bacte-
ria. Pass out the two news articles about Andrew Speaker (see Resources). 
Have students read the articles and write a one or two paragraph reac-
tion to the events. Why did the incident garner so much news coverage? 
Why were government officials so concerned? Were officials too con-
cerned, or not concerned enough? 

Lesson Closure
Revisit the topic of mutated antibiotic resistant bacterium from the 
earlier discussion. Ask students to consider what would have occurred 
if no antibiotic had been applied to the original lawn of bacteria. Lead 
the discussion so that students recognize that after the application of 
the antibiotic, the “normal” bacteria were killed allowing the antibiotic 
resistant bacterium to multiply freely. Without the application of an an-
tibiotic, the antibiotic resistant bacterium would not have been able to 
grow that much because it would be competing for space and nutrients 
with all the other bacteria. What implications does this have for the in-
appropriate prescription of antibiotics in medical treatment? Extend the 
discussion to include why it is important to complete an entire course of 
antibiotics when they are prescribed appropriately. 

Possible Prior Misconceptions
Students may not understand that viruses cannot be killed like bacteria. 
Students may believe that viruses and bacteria are the same type of or-
ganism, and therefore antibiotics can treat viral infections.

Student Assessment Artifacts
Completed Evolutionary Arms Race Lab write-up
Reflective writing on the Andrew Speaker TB scare

Variations and Extensions
Extend the lab by including cultures of antibiotic-resistant E. coli. (Resis-
tant bacterial strains can be purchased at biological supply companies, 
or you may be able to get a local university or biotech company to 
donate some cultures.) Have students place various strains on LB agar 
plates containing different types of antibiotics, and observe the differ-
ences in colony growth. 

Evolutionary Arms Race
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Extend the discussion to include other examples of “evolutionary arms 
races.” Evolutionary biologists ask “why” a trait has come into being 
(i.e., the historical, or ultimate, causation) rather than “how” (i.e., the 
current functional sequence, or proximate mechanism). Discuss with 
students the difference between ultimate and proximate mechanisms in 
evolutionary biology. Pose some questions that ask why a certain trait 
exists in a modern population. For example: 

etc.

cheetahs, etc.

NATIONAL
NRC National Science Education Standards

Biological Evolution

Personal and Community Health

STATE

National and State Academic Standards

Evolutionary Arms Race
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NATIONAL
NRC National Science Education Standards

Biological Evolution

Personal and Community Health

CALIFORNIA
Science Content Standards

Biology/Life Science
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 a.  Students know
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Evolutionary Arms Race Lab
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Materials

Pre-Lab
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Procedure
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Observations

Data Table 1: Observations Under Low Power

Environment Antibiotic Hand Sanitizer H2O2 Isopropanol H2O

 
____________ ____________ ____________ ____________ ____________

Bacteria Diagrams (in color)
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Data Table 2: Class Data on Number of Bacteria Observed Under Low Power

Antibiotic Hand sanitizer H2O2 Isopropanol H2O

Results
 

Don’t forget to include the title and to label the axes.
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Analysis and Conclusions

 
minimum four sentences

explain differences you found in this lab

what characteristics would the surviving bacteria have?

what characteristics would the offspring have?

explain



Catch the Fever 45

Subunit 1—Emergence of Disease

ALGEBRA I

Time

Materials
Equipment

Resources

Prior Student Learning

Essential Question for This Unit
How has the development of society influenced the evolution of micro-
organisms?

Objectives
After completing this lesson, students should be able to 

terms of other variables.

Lesson Activities
Lesson Springboard
To get this lesson started, you might pose the following questions: What 
causes a virus or bacteria to become more virulent? What prevents a 
pathogen from evolving to become as deadly as possible? In terms of 
evolution, what traits are selected for in viruses, and what determines 
the success of a particular strain? Health science has been trying to 
characterize the evolutionary forces that affect the virulence and infec-
tiousness of parasitic pathogens for decades. This lesson will look at the 
mathematical concepts underlying the formula that some scientists use 
to describe parasitic behavior. 

Lesson Development
Class Discussion
Through discussion, have students come up with a measurable way to 
define the relative success of a viral strain. Then ask them to list the 
characteristics that contribute to the success of the strain when it is com-
peting with other strains in the environment. Also, have them compile a 
list of characteristics that would be harmful to the success of a strain.

Define the terms direct variation and indirect variation. This might also 
be a good time to introduce the concept of direct proportionality. Ask 
students to think about which characteristics would have a direct rela-
tionship to strain success, and which would have an indirect or inverse 
relationship. Have students volunteer to sketch for the class what they 
think a graph of one of the characteristics vs. strain success might look 
like. If all volunteers are sketching linear relationships, encourage them 
to think about why the graph might not be linear. For example, the 
ability of a virus to stay viable inside its host before the host becomes 
immune has a direct relationship with the success of the virus. However, 

Measure of Success 
L E S S O N  1 . 5
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after a certain point, increasing the period of time a virus remains in a 
host will not contribute to its success, because the host will have died of 
other causes. The graph relating these two variables, then, might start 
out linear but will flatten out and eventually turn horizontal. 

Choose some variables that have direct and indirect relationships to vi-
ral success and have all the students sketch graphs. Circulate around the 
room to check for understanding and ask students to explain the shapes 
of their graphs. 

When the class is ready, pass out the worksheet and introduce the for-
mula that scientists have used as the measure of parasitic success, called 
the Basic Reproduction Ratio R.

 

I = the transmission rate of the parasite (infectiousness)
N = size of susceptible population of hosts
V = rate of host mortality due to infection (virulence)
M = mortality rate of host without infection
C = clearance rate of pathogen by host (time it takes to become immune)

Note: All rates must be expressed using the same time scale.

Explain that R represents the expected number of infections caused by a 
single infected host, and thus scientists are defining success in this case 
as the ability of parasites to grow in number and survive in a population. 
Have students answer the first two questions on the worksheet. The nu-
merator in the formula expresses the number of new infections per unit 
of time, and thus it makes sense that it has a direct relationship to R. 
The denominator is an expression of the average life expectancy of the 
infectious agent in the host. (The parasite will die if the host dies, which 
accounts for V and M, and it will also die if the host’s immune system 
kills it, which accounts for C.) Therefore, it makes sense that these three 
variables have an indirect relationship to R. 

If students ask why the three terms in the denominator are added, praise 
them for their astute question. Scientists are still debating the precise 
relationship of these variables to the success of parasitic organisms, be-
cause there is evidence to suggest that the variables are interdependent. 
That would lead to a far more complicated equation, however, which is 
why the class is using an older form of the equation.

Individual/Group Work
Students can work on the remainder of the worksheet individually or in 
groups. It may be helpful to suggest an appropriate scale and range of 
values for V for questions #4 and #5 on the worksheet. 

V in terms of the other variables. 
This process is often intimidating to students, who may require extra 
guidance. Emphasize the usefulness of solving for different variables—it 

Measure of Success
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allows mathematicians and scientists to see immediately what factors 
directly and indirectly vary with the variable, and in what way. If extra 
examples are needed, there are many formulas in science and math that 
often get manipulated into other forms such as

 Distance = Rate × Time
 Force = Mass × Acceleration
 Circumference = π × Diameter = π × 2 (Radius)
 Energy = Mass × (Speed of Light)2

 Pressure × Volume = number of moles × R × Temperature (R = ideal 
gas constant)

Lesson Closure
When students have completed the worksheet, have them compare their 
answers and correct any mistakes. Discuss the usefulness of modeling 
real-world phenomena with theoretical math equations, including this 
specific example of parasitic behavior. Have students come up with other 
current events that would benefit from creating a mathematical model 
or from a more accurate model. Discuss the connection between scien-
tific investigation and the creation and modification of mathematical 
models.

Possible Prior Misconceptions
Students might assume that once an equation that models scientific 
results is published, it never gets modified. In fact, when the science on 
a topic is still emerging, equations are often altered as new and conflict-
ing data are discovered. Students simply tend to be exposed to only 
well-established scientific knowledge that hasn’t changed for decades or 
centuries.

Student Assessment Artifacts
Completed Measure of Parasitic Success worksheet

Variations and Extensions
Invite an epidemiologist or evolution scientist as a guest speaker to dis-
cuss modeling disease behavior mathematically.

Collaborate with the Science teacher to have students collect data and 
create a mathematical model of the phenomenon to make predictions 
about future behavior.

Measure of Success
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NATIONAL
NCTM Standards for School Mathematics

Algebra

-

-

-

-

-

-

STATE

National and State Academic Standards

Measure of Success
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Measure of Parasitic Success
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Essential Question for This Unit
How has the development of society influenced the 
evolution of microorganisms?

Subunit Goals
In Subunit 2, students focus on various topics related 
to preventing or reacting to the spread of communi-
cable diseases. Regarding prevention, students learn 
how mass immunization serves as a public health 
measure. They will also use graphing and linear pro-
gramming to resolve complicated situations such as 
decisions regarding yearly vaccine production. 

Regarding treatment of communicable disease, 
students will learn and practice common health 
procedures such as taking a simple patient history, 
performing exam procedures (e.g., temperature and 
pulse reading), and matching symptoms for a diag-
nosis. Students will also learn how to determine and 
adjust medication dosages for children. Finally, stu-
dents will also research how communicable diseases 
are treated in other parts of the world. 

Subunit Key Questions

diseases diagnosed? (Health Science)

than adults? How can you figure out the correct 
dosage? (Algebra I)

for me to be vaccinated as well? (Health Science)

arrive at the best decision in complicated situations 
like yearly flu vaccine production? (Algebra I or II)

-
traditional healing processes found within His-
panic cultures? (Spanish I)

Lesson Summaries
Lesson Subject Description

2.1 Clinical Epidemiology
-

2.2 Calculating Medication Dosage
-

2.3 Herd Immunity
herd immunity

-

2.4 How Much of Each Vaccine?
-

2.5 Alternative Medical Practices in Hispanic Culture

Dealing With Disease
S U B U N I T  2  O V E R V I E W
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HEALTH SCIENCE

Time

Materials
Equipment

-

Resources
-

Prior Student Learning
-

Essential Question for This Unit
How has the development of society influenced the evolution of micro-
organisms?

Objectives
After completing this lesson, students should be able to 

-
ance, and respiration.

a checklist and suggest the appropriate course of treatment.

Lesson Activities
Lesson Springboard
Healthcare workers (HCWs) are on the front line of fighting the spread 
of infectious disease. One of the most important aspects of their job is 
accurately diagnosing a disease by collecting the right types of informa-
tion from the patient. This involves taking a patient history and measur-
ing bodily functions during an exam. This lab is a simulation of what 
HCWs do daily in clinics and hospitals across the globe in order to keep 
individuals and the public safe.

Lesson Development
Lab Activity
If necessary, define epidemiology as the study of the causes, distribution, 
and control of disease. Clinical epidemiology focuses specifically on pa-
tients and their treatment.

Assign each student a partner to work with for the rest of the lab. One 
partner will be the HCW, and the other will act as the patient. Hand each 
patient a Disease Description Card. It is the patient’s role to present the 
symptoms and history on the card during his or her health examination. 

Of course, students acting as patients cannot fake their pulse or tempera-
ture, so the Patient Record Form has space to record the actual results 
of the exam (for the student) and the data that pertains to the patient 
(from the Disease Description Card). The class needs to make sure to re-
cord both sets of information on the form.

Pass out the Clinical Epidemiology Lab instructions to each pair of stu-
dents and allow time for the class to read through the entire activity. 
Review the correct safety procedures for contact with a patient. Distrib-
ute the remaining materials and allow the class to begin the lab.
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After pairs of students finish their examinations, hand them the Symp-
toms and History Checklist, and allow them diagnose the disease the 
patient may have. A key is provided for the teacher. When they have the 
correct (preliminary) diagnosis, give the students the Disease Informa-
tion worksheet and allow them to research their disease on the Internet 
or by using in-class reference materials to complete the questions. 

Lesson Closure
Have students share information about their patient’s disease with the 
class. If necessary, require the class to take notes on each disease. Discuss 
the difficulties that real HCWs would face in diagnosing some of these 
diseases accurately, the incidence rates of these diseases in the local area, 
and the diseases to which students feel they are most susceptible when 
considering their usual behaviors. Make sure to note that additional di-
agnostic tests are often required to arrive at a firm diagnosis. 

Possible Prior Misconceptions
Students may not be aware of the large number of infectious diseases 
that medical professionals might encounter in their daily jobs.

Students may not have considered that a patient’s history is as impor-
tant as current symptoms when diagnosing a disease.

Students may assume that to make a diagnosis all of the related symp-
toms must be present.

Student Assessment Artifacts
Completed Patient Record Form
Completed Disease Information worksheet
Oral report on a specific disease 

Variations and Extensions
Invite a clinical epidemiologist to speak about current innovations and 
topics of interest in the field, as well as daily job experiences.
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NATIONAL
NCHSTE National Healthcare Skill Standards

-

-

-

STATE

National and State Career Technical Education Standards
NATIONAL
NCHSTE National Healthcare Skill Standards

-

-

-

CALIFORNIA
Health Science and Medical Technology Standards

-

-
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Clinical Epidemiology Lab

Objectives

Materials 

Directions 

Disease Description Card 

Patient Record Form.

Patient Exam and Observations. Be 

5. Wearing your gloves and face mask

 radial pulse 

 Be sure to use a sanitary cover, placing it 
on the end of the thermometer Wipe off the thermometer with rub-
bing alcohol 

 

 

 

 

Symptoms and History Checklist 
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Patient Record Form
Healthcare Worker  _________________________________________________________________________

Patient  ________________________________________________________________________________

PART I–Patient Information 

 _______  _______

 ___________________________________________________________________________________

________________________________________________________________________________________________________

Questionnaire (history):

 ____ no  ____  ____

 _____________________________________________________________________________

 ____ no ____  ____

 _________________________________________________________________________________

 ____ no ____

 ______________________________________________________________________________

 ____ no ____  ____

 ____ no ____  ____

 ____ no ____  ____

 ____ no ____  ____

 ____ no ____

 ____ no ____  ____

 ____ no ____  ____

 _____________________________________________________________________

_____________________________________________________________

PART II–Patient Exam and Observations

 _________________  __________________   

 __________  ___________

 ______________________________________

 _____________________________________________

 ____   ____  ____   ____

 ____________________________________

PART III–Diagnosis and Treatment 

 _______________________________________________________________________________________

 ___________________________________________________________________________

 ______________________________________________________________________________________

 ___________________________________________________________________________

 ____________________________________________________________________________________________________

 _____________________________________________________________________________

 ____________________________________________________________________________________________________
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Symptoms and History Checklist

Symptoms

DISEASE ra
sh

ch
es

t 
tig

ht
ne

ss

so
re

 t
hr

oa
t

th
irs

t

X X X X X X

X X X X

X X X X X X

X X X X X X

X X X X X X

X X X X X X X

X X X

X X X X X X

X X X X X X X X X X

X X X X X X

X X X X

X X X X X X X

X X X X X X X X X

X X X X X X

X X X X X X X

History

DISEASE 

X X X

X X X X

X X X X X

X X X X

X X X

X X X

X X X X

X X X X X

X X X X X X

X X

X X X X X X

X X X

X X X X

X X X X

X X X X
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Disease Description Cards

Disease Description Card #1

-

-

Disease Description Card #2

Disease Description Card #3

-

-

Disease Description Card #4

-



 __________________________________________________  _____________  __________

Catch the Fever  Catch the Fever 60

Disease Description Card #5

-

Disease Description Card #6

-

-

-

Disease Description Card #7

-

Disease Description Card #8
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Disease Description Card #9

-

Disease Description Card #10

-

-

-

-

-

Disease Description Card #11

-
-

-

-

Disease Description Card #12

-

-
-
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Disease Description Card #13

-

-

Disease Description Card #14

-

Disease Description Card #15

-

Disease Description Cards: Key

Card # Disease

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
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Disease Information 
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ALGEBRA I

Time 

Materials
Equipment

Resources

 Henke’s Med-Math: Dosage 
Calculation, Preparation, and 
Administration 

 Practical Problems in Mathematics 
for Health Occupations 

Prior Student Learning

Essential Question for This Unit
How has the development of society influenced the evolution of micro-
organisms?

Objectives
After completing this lesson, students should be able to 

prescribed by doctors.

a child given his or her height and weight.

pediatric medicinal dose, given the adult dosage information and the 
child’s height and weight.

Lesson Activities
Lesson Springboard
Introduce the subject of medicinal dosage calculations and explain its 
importance. If possible, show the class a dosage calculation textbook 
that could be used in a college-level course. Explain that this lesson cov-
ers only a small part of the textbook and is designed as an introduction 
to calculating dosages.

Lesson Development
Introduce the basic dosage calculation formula:

 
X = Amount of medicine for administration
D = Desired dose
H = Dose on hand
Q

For example, the doctor orders 50 mg of Dilantin for an epilepsy patient. 

how much Dilantin to give to the patient:

Remind students that they can use the units as a quick check to see 
if they have set up their equation correctly. If the units do not cancel 
appropriately (e.g., if their answer is in milligrams, instead of a drug 
vehicle unit like tablets or milliliters), then they have used the wrong 
variable somewhere in their equation.

Calculating 
Medication Dosage

L E S S O N  2 . 2

50 mg

125 mg

250 mg · ml

125 mg
× 5 ml = = 2 ml

× Q  XD
H
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Sometimes, a unit conversion must first take place. For example, a doc-
tor orders 1 gm of the antibiotic Keflex for a patient, and Keflex comes 

on hand must have the same units so that they can be cancelled. In this 
case, 1 gm = 1000 mg; therefore, the calculation will be as follows:

After reviewing the examples with the class, ask students to fill out the 
Dosage Calculations worksheet in pairs. Circulate among the groups and 
assist those that are having difficulty.

When the class seems to have mastered this basic dosage calculation, 
explain the importance of accurately calculating pediatric dosages. Pass 
out the Pediatric Dosage Calculations worksheet and have a student read 
the introductory paragraph. Have another student read the first problem 
that provides the adult dosage and a child’s weight. Pediatric doses of 
medication are generally based on weight or on body surface area (BSA). 
Pass out the West Nomogram handout and demonstrate how it is used 
to find a child’s BSA. 

The formula for calculating pediatric dosage is as follows:

Calculating Medication Dosage
L E S S O N  2 . 2

Nomogram  
Instructions

-

2

-

2. 

 

1000 mg

250 mg

1000 mg · capsule

125 mg
× 1 capsule = = 4 capsules
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Calculating Medication Dosage
L E S S O N  2 . 2

  

Give students the remainder of the period to complete both of the work-
sheets. As students work on their problems, check to make sure they 
understand them and assist any students who may need help. Have stu-
dents who finish early help students who are struggling.

Lesson Closure
Review dosage calculations by asking several students to present their 
work to the rest of the class. 

Possible Prior Misconceptions
Common misconceptions that students hold regarding this lesson’s con-
tent should be provided here for teacher reference.

Student Assessment Artifacts
Completed Dosage and Pediatric Dosage Calculations worksheets

Variations and Extensions
To introduce the unit, invite a pharmacist or nurse to come in and speak 
about the importance of dosage calculations in performing their jobs.

Have students make up their own dosage calculation problems using 
family members and medications that are familiar. Use these questions 
for a quiz, review game, or review worksheet. 

NATIONAL
NCTM Standards for School Mathematics

Algebra
Represent and analyze mathematical situations and struc-
tures using algebraic symbols

-

STATE

National and State Academic Standards

dosechildapprox.doseadult
73.1

=×
BSA

NATIONAL
NCTM Standards for School Mathematics

Algebra
Represent and analyze mathematical situations and struc-
tures using algebraic symbols

-

CALIFORNIA
Mathematics Content Standards

Algebra I

-

-

National and State Academic Standards
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West Nomogram

-

2

2.

 



 __________________________________________________  _____________  __________

Catch the Fever  Catch the Fever 69

Dosage Calculations

-

-
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Pediatric Dosage Calculations

-
-

-
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Additional Problems

X    

X

                            

                            

                              

2

                              

-
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2  

-
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BIOLOGY

Time

Materials
Equipment

Resources

 

-
 

 The New York Times

 
 

 

 
 

Prior Student Learning

Essential Question for This Unit
How has the development of society influenced the evolution of micro-
organisms?

Objectives
After completing this lesson, students should be able to 

 
disease spreads.

herd immunity and how it can prevent large epidemics.

 
immunization.

Lesson Activities
Lesson Springboard
In 2004–05, the United Kingdom suffered a mumps outbreak that peaked 
with over 50,000 people infected. Mumps is a very contagious disease, 
yet in 2006, when the United States suffered its largest mumps epidemic 
in recent history, fewer than 1,000 people were infected at its peak. The 
difference in peak infections between the two epidemics primarily comes 
down to one factor: the percentage of the population vaccinated. 

The following excerpt is from the CNN article “Mumps outbreak now in 
8 states” (April 14, 2006): 

“Iowa has seen an epidemic of more than 600 suspected cases since 
December, according to a Centers for Disease Control and Prevention 
spokesman. Other states reporting cases are Illinois, Kansas, Min-
nesota, Missouri, Nebraska and Wisconsin. The agency has not yet 
released the name of the eighth midwestern state.

Most of the Iowa mumps cases are on college campuses, where the 
typical close living quarters make an ideal breeding ground for the 
virus…

Before use of the vaccine became common, almost everyone in the 
United States contracted mumps, and 90 percent of cases occurred 
among children younger than 15, according to a CDC report.

The CDC report said that in 1977 Iowa law required a single dose of 
a combined measles, mumps and rubella vaccine for entry to public 
schools; in 1991 the requirement rose to two doses…”

Herd Immunity
L E S S O N  2 . 3
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Lesson Development
Class Discussion
Hand out the Vocabulary for Herd Immunity handout. Go over the defi-
nitions with students and then have them read the CNN article “Mumps 
outbreak now in 8 states.” Ask how many of them know a young person 
who has had the mumps. There should be very few or none, because 
mumps is rare in the United States. (Since 2001, there have been an aver-
age of 265 mumps cases per year, according to the CDC.) Most children 
receive the MMR vaccine, which protects against mumps, measles, and ru-
bella. Yet, the mumps is endemic in the United Kingdom, and outbreaks 
occur more frequently and on a larger scale than in the United States. 

Ask students for their ideas on how mumps could have spread on a col-
lege campus in the United States. Responses may include “students were 
unvaccinated,” “there was a new strain of the mumps that the vaccine 
didn’t work against,” or “the vaccine was ineffective.” 

Next, ask students why mumps outbreaks in the United States are less 
severe than those in the United Kingdom. Answers should relate to the 
different vaccination levels within the two populations. During the 
2004–05 epidemic, the United Kingdom had an extremely low percent-
age of its population vaccinated with MMR.

Explain that mumps is a childhood illness, like chicken pox, and most 
unvaccinated people acquire the disease as children. Ask students for 
reasons why many of the inadequately vaccinated or unvaccinated 
didn’t become infected with mumps earlier or as children. 

Classroom Simulation 
Students will conduct simulations of disease transmission through a 
population. Simulation #1 represents 0% initial population immunity; 
Simulation #2 represents 10% initial population immunity; and Simula-
tion #3 represents 60% initial population immunity. The number of stu-
dents infected and the number who are immune should be recorded in 
order for students to plot a graph at the conclusion of each simulation. 

Inform the class that they will be simulating the transmission of an in-
fectious disease. Pass out one card of each color to each student. Each 
color has a specific meaning:

Simulation #1: 0% Immune
Day 1—Select one student in the center of the class to be the initial car-
rier of the virus. That student should display his or her Red Card indicat-
ing that he or she is infected and then touch (infect) one other student 
within arms’ reach. Announce the number of students infected at the 

Herd Immunity
L E S S O N  2 . 3
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Herd Immunity
L E S S O N  2 . 3

end of the first day and have students record the number infected and 
the number immune. 

Day 2—The original infected student is recuperating (but still infectious) 
and should now display his or her Yellow Card. The student who was 
touched on day 1 is infected and should display a Red Card. Both stu-
dents should reach out and touch (infect) one additional student each. 
Announce the number infected at the end of the second day and have 
students record the number infected and the number immune.

Day 3—The original student who was in the center is now immune and 
should display the Green Card. The second student is now recuperating 
and should display the Yellow Card. The two students infected on day 
2 should display Red Cards. The three infected students (1 Yellow and 2 
Red) should each touch (infect) another student. Announce the number 
infected at the end of the third day and have students record the num-
ber infected and the number immune.

Day X—Repeat this process until either the disease has died out or all 
students have been infected (8–10 “days”). At the conclusion of the 
simulation, graph the data on a transparency for the overhead projector 
and discuss student observations with the class.  

Simulation #2: 10 percent initial immunity 
Simulations #2 and #3 are run to demonstrate the effects of vaccina-
tion by using “immune” students in the initial population. Create cards 
with either “immune” or “not immune” written on them and randomly 
distribute one to each student. For this simulation, 10 percent of the 
cards should say “immune,” and 90 percent should say “not immune.” 
Students should not reveal the type of card they received, because im-
munity is often unknown to others. 

As with Simulation #1, pick a student in the center of the class as the 
one who is initially infected and run the simulation as before except 
that immune students can’t be infected. When students with an “im-
mune” card are touched, they will immediately display Green Cards, 
and they will not pass the infection further. At the end of each round, 
students will still record the number infected and the number immune. 

Simulation #3: 60 percent initial immunity 
Run the classroom simulation again—this time with 60% of the class ini-
tially immune. Record and graph the data. 

Graphing
After all of the simulation data have been collected, plot graphs for each 
simulation. What differences can be observed among the three simula-
tions? Ask students if there was an epidemic in each simulation, and to 
explain why or why not? Discuss their reasoning about what caused the 
differences between the three simulations.

Activity  
Management

-

-

-

than once. 
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Computer Simulation
Students will need to have access to the Internet to be able to use an on-
line Disease Transmission Simulator for this activity (see  

 
). Hand out the Simulating Disease Trans-

mission worksheet and have students complete it during a class session 
or for homework. 

Lesson Closure
Explain that the reason the undervaccinated or unvaccinated don’t con-
tract diseases like the mumps as children is that they are often protected 
through herd immunity—enough of the population was protected so 
that inadequately vaccinated individuals are not likely to be directly 
exposed to the virus. If someone is infected in a population with herd 
immunity, each immunized person acts as a barrier against the virus, 
protecting the unvaccinated population and reducing the virus’s access 
to hosts until the virus dies out. 

Explain that when vaccination levels decrease, viruses can re-emerge. 

According to The New York Times article cited above, a significant per-
centage of infected students had received only one of two doses of the 
MMR vaccine, making them more susceptible. This illustrates the impor-
tance of vaccination not only for personal health but also for the pub-
lic’s health. Fortunately, mumps has a low virulence. If it were a highly 
virulent disease, an outbreak would have been very serious. 

Students should also be aware that all characteristics of a disease could 
change depending on the population affected and the strain of the virus. 
A disease like the measles is more virulent in developing countries due 
to lower overall health levels and poorer medical care. Because rates of 
transmission for diseases are usually higher in crowded settings, schools 
and similar institutions may require higher percentages of their popula-
tion to be immunized to achieve herd immunity. 

Possible Prior Misconceptions
Some students may believe that vaccination only protects against dis-
eases caused by viruses. However, there are vaccines for many diseases 
caused by bacterial infections such as tetanus, bacterial meningitis, diph-
theria, and pertussis (whooping cough). 

Student Assessment Artifacts
Completed Simulating Disease Transmission worksheet
Class simulation graphs

Variations and Extensions
Have students research the disease characteristics for the disease they 
researched in Lesson 1.2 and use the Disease Transmission Simulator, or 
other research, to identify the percentage of a population that must be 
immunized to achieve herd immunity if a vaccine were available. 

Herd Immunity
L E S S O N  2 . 3
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Herd Immunity
L E S S O N  2 . 3

NATIONAL
NRC National Science Education Standards

The Interdependence Of Organisms

The Behavior Of Organisms

-

STATE

National and State Academic Standards

NATIONAL
NRC National Science Education Standards

The Interdependence Of Organisms

The Behavior Of Organisms

-

CALIFORNIA
Science Content Standards

-

-
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Vocabulary for Herd Immunity

Childhood disease

Endemic

Epidemic -

Mumps

Herd Immunity

Epidemiologist
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Simulating Disease Transmission

Initial percentage immune -

B. Virulence

C. Duration of infection

Rate of transmission -

Disease Transmission Simulator

Simulator Instructions

 Note the dotted line on the graph, which indicates an epidemic has occurred.

A. Initial Percentage Immune

Initial  
Percentage Immune

Maximum  
Percentage Sick

The Day Maximum  
Occurred Epidemic Level?

-

_____________________________________________________________________________________________

_____________________________________________________________________________________________

____________________________________________________________________________________________
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B. Virulence

Virulence
Maximum  

Percentage Sick
The Day Maximum  

Occurred Epidemic Level?

0.00

0.20

0.40

_____________________________________________________________________________________________

_____________________________________________________________________________________________

_____________________________________________________________________________________________

C. Duration of Infection  
constant at 

Duration of Infection
Maximum  

Percentage Sick
The Day Maximum  

Occurred Epidemic Level?

1

5

10

 

_____________________________________________________________________________________________

_____________________________________________________________________________________________

_____________________________________________________________________________________________
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D. Rate of Transmission  
constant at

Rate of Transmission
Maximum  

Percentage Sick
The Day Maximum  

Occurred Epidemic Level?

0.5

1.0

1.1

rate of transmission  
_____________________________________________________________________________________________

_____________________________________________________________________________________________

_____________________________________________________________________________________________

Herd Immunization
minimum -

Disease Characteristics (approximations)

Disease Transmission Virulence
Duration of 

Infection
Rate of  

Transmission

Immunization 
Level for Herd 

Immunity

 

-
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Simulating Disease Transmission (Answer Key)

Initial percentage immune -

B. Virulence

C. Duration of infection

Rate of transmission -

Simulator

Simulator Instructions

 Note the dotted line on the graph, which indicates an epidemic has occurred.

A. Initial Percentage Immune

Initial  
Percentage Immune

Maximum  
Percentage Sick

The Day Maximum  
Occurred Epidemic Level?

69.75 6 Yes

36.69 8 Yes

6.45 12 No

-

_____________________________________________________________________________________________

_____________________________________________________________________________________________

____________________________________________________________________________________________
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B. Virulence

Virulence
Maximum  

Percentage Sick
The Day Maximum  

Occurred Epidemic Level?

0.00 50.72 6 Yes

0.20 43.05 8 Yes

0.40 7.43 14 No

_____________________________________________________________________________________________

_____________________________________________________________________________________________

_____________________________________________________________________________________________

C. Duration of Infection  
constant at 

Duration of Infection
Maximum  

Percentage Sick
The Day Maximum  

Occurred Epidemic Level?

1 0.09 1 No

5 55.93 6 Yes

10 67.61 5 Yes

 

_____________________________________________________________________________________________

_____________________________________________________________________________________________

_____________________________________________________________________________________________
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D. Rate of Transmission  
constant at

Rate of Transmission
Maximum  

Percentage Sick
The Day Maximum  

Occurred Epidemic Level?

0.5 .90 1 No

1.0 10.06 16 No

1.1 14.34 15 Yes

rate of transmission  
_____________________________________________________________________________________________

_____________________________________________________________________________________________

_____________________________________________________________________________________________

Herd Immunization
minimum -

Disease Characteristics (approximations)

Disease Transmission Virulence
Duration of 

Infection
Rate of  

Transmission

Immunization 
Level for Herd 

Immunity

 ≥ 88%

≤ 0%

≥ 89%

≥ 74%

≥ 75%

≥ 90%

-
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ALGEBRA I OR II

Time

Materials
Equipment

Resources

Prior Student Learning
-

-

Essential Question for This Unit
How has the development of society influenced the evolution of micro-
organisms?

Objectives
After completing this lesson, students should be able to 

concept of inequality.

regions by using systems of equations.

constraints.

Lesson Activities
Lesson Springboard
The influenza (flu) virus is responsible for hundreds of deaths a year in 
the United States. It is most dangerous in the elderly, young children, 
and people with impaired immune systems. The flu virus is difficult to 
contain because it can be transmitted fairly easily through the air and 
skin contact. It also mutates quickly, and each year new strains arise. 
Each year, scientists must predict which strains are most likely to be re-
sponsible for flu outbreaks and produce vaccines specific to those strains. 
This is why people must be vaccinated for the flu every flu season—the 
previous year’s vaccine does not protect from new flu strains.

There are two types of flu vaccine. One has intranasal administration, 
and the other is injected. Pharmaceutical companies that produce these 
vaccines must decide each year when to start producing the vaccines, 
and also how much of each type of vaccine to make, given certain con-
straints on their budget, storage capacity, and so on. The longer they 
wait to begin production, the more accurate scientists’ predictions are 
likely to be.

Lesson Development
Class Discussion
Introduce the situation to the class and tell students that they will be 
the production leaders at the pharmaceutical plant, which will produce 
some of each type of this year’s flu vaccine. Collect ideas about the con-
siderations that must be taken into account when making a production 
decision like this one, and whether some of these considerations can be 
quantified. Introduce the concept of mathematical constraints as it per-
tains to this situation. 

How Much 
of Each Vaccine?

L E S S O N  2 . 4
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Pass out the How Much of Each Vaccine? worksheet. After giving stu-
dents a chance to read it, ask the class to identify which of the five in-
formational statements represents a constraint. They should notice that 
the first four statements reduce the production choices available to the 
plant, and are thus constraints. The fifth statement provides information 
that concerns the amount of time it takes to produce the vaccine, which 
is what needs to be optimized. Tell students that this will become part of 
the final solution once all of the constraints are taken care of.

Translating Inequalities Into Algebraic Statements
Have students translate the four constraints into algebraic inequalities 
and circulate among the class to see if it is necessary to review concepts 
of inequality. Students may need to be reminded that these inequali-
ties should be more than or equal to (≥) and less than or equal to (≤). (The 
situation was intentionally written that way so that the corresponding 
graphical representation would have solid lines instead of dotted ones, 
which makes finding the solution much more straightforward.) Tell stu-
dents that even though it is not stated because it is so obvious, the plant 
cannot produce negative amounts of intranasal or injected vaccines, and 
these are also constraints. Students can then record these equations for 

For convenience, the four inequalities are
 
 
 
 

Where N represents the number of intranasal vaccines produced, and I 
represents the number of injected vaccines produced.

Have students volunteer other phrases that translate into more than, less 
than, more than or equal to, and less than or equal to. This is the time for 
Algebra I students to have more practice translating inequalities before 
moving on to the next phase of this lesson. 

Small Group Work—Graphing Two-Variable Inequalities
Remind students that graphs are a visual way to display all of the solutions 
to a particular equation or inequality. For example, a first-degree, two-vari-
able equation will produce a linear graph because there are infinite solu-
tions that all happen to map to a straight line on the coordinate plane. 
Any coordinate that does not fall on that line is not a valid solution.

With that in mind, what would the graph of a two-variable inequality 
look like? You may choose to split the class into groups and have each 
group graph one constraint on an overhead transparency to share with 
the rest of the class. Agree on a scale for each axis that the entire class 

How Much of Each Vaccine?
L E S S O N  2 . 4

000,550≥+ IN

IN ≥3

000,400≤N

000,200,1$40.1$70.1$ ≤+ IN
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How Much of Each Vaccine?
L E S S O N  2 . 4

will use before assigning groups a constraint, and give each group a dif-
ferent colored pen to create their graph.

Students will discover that instead of a line, they produce a shaded 
half-plane. The plane is cut by a boundary line that was created by the 
constraint they were assigned. Emphasize that any point in the shaded 
region satisfies the constraint, and any point outside the region does 
not. Further, points on the boundary line itself also satisfy the constraint 
because of the way the inequality was written, which is why it is repre-
sented with a solid line instead of a dotted one.

Class Discussion—Describing the Feasible Region
If the class produced their graphs on overhead transparencies, project the 
graphs for the class and check for any errors. Then lie all of the graphs 
on top of each other to see where the regions overlap. Ask students to 
explain the significance of this overlapping region. Students should state 
that this region defines the set of all possible decisions that would satisfy 
every constraint at the same time. Introduce the term feasible region.

Have groups create their own copies of the feasible region on graph paper.

Teachers of Algebra I classes may choose to end the lesson here. Alterna-
tively, teachers of Algebra I classes may choose to skip the optimization 
part of the lesson and show students how to solve systems of equations 
to better define the boundaries of the feasible region.

Small Group Work—Optimization
Now that the class has created a feasible region, which choice in that re-
gion would take the least amount of time to produce? This is where the 
last informational statement (#5) in the worksheet is used. Ask students to 
write an expression describing the amount of production time needed for 
a certain combination of intranasal and injected vaccine. The expression is

43N + 50I = Production Time 

Any production choice in the feasible region will satisfy all of the con-
straints, but only one choice (in this case) will satisfy all of the con-
straints in the least amount of production time. The class could take the 
time to plug every possible production combination into the Production 
Time formula above to find the best solution, but of course there is an 
easier and faster method.

It is useful to understand the behavior of the production time function 
as the time allowed is increased. Ask students to graph the equation that 
gives the production choices available if the plant has only 100 hours to 
make flu vaccine. Then increase the allowed time to 500 hours, then 750 
hours, then 1000 hours, etc. As the time allowed increases, ask the class 
to observe what happens to the graphed line. Students should notice 
that the slope of the lines that they are graphing remains the same, but 
the line itself shifts “outward” to correspond with the increased produc-



Catch the Fever 88

Subunit 2—Dealing With Disease

tion capacity that more time allows. In other words, as you change the 
equation to increase the amount of time allowed, parallel lines are pro-
duced that move progressively farther away from the origin.

This situation calls for finding the least amount of production time 
possible, so students should realize that that they would like their pro-
duction time equation to be as close to the origin as possible while still 
including at least one point in the feasible region. Have students try 
to decide which is the best production decision. It might be helpful to 
use a ruler or piece of spaghetti to represent the optimization equation 
that can be shifted in or out. Students can shift the straightedge towards 
the origin until it hits the last possible point on the feasible region, the 
lower corner.

Solving Systems of Equations
The class has now conceptually found the solution to the problem, but 
must now calculate the exact answer. What are the coordinates of the 
optimal solution? If your class skipped the conversation about optimiza-
tion, it is still helpful to know the corners of the feasible region in order 
to have a precise description of its shape. Hopefully the class chose a 
scale for the x- and y- axes that does not make the coordinates of the 
corners obvious. Show the class that the corners of the feasible region 
are simply intersections of two constraints, and thus can be found by 
solving a system of two simultaneous equations. Provide instructions on 
solving systems of equations algebraically, allowing groups to solve for 
each of the four corners of the feasible region.

For convenience, the corners of the feasible region are (150,000, 
400,000), (371,439, 400,000), (600,000, 200,000), and (412,500, 137,500). 
The optimal solution is to produce 412,500 injected vaccines, and 
137,500 intranasal vaccines.

Lesson Closure
Ask the class to agree on the best production decision for the pharmaceu-
tical plant. Tell students that such major decisions are to be documented 
for later reference, and have them produce a brief justification of their 
final decision by summarizing the logic of their decision-making process.

Talk about other contexts in which linear programming would be useful.

Possible Prior Misconceptions
Students might assume that if the feasible region were bounded by ex-
clusive inequalities instead of inclusive ones, the best solution would be 
the point closest to the corner that would have been the optimal answer 
if it were part of the feasible region. This is not always the case, however, 
and finding solutions in situations like those require doing more diffi-
cult mathematical calculations.

How Much of Each Vaccine?
L E S S O N  2 . 4
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How Much of Each Vaccine?
L E S S O N  2 . 4

Student Assessment Artifacts
Completed How Much of Each Vaccine? worksheet

Variations and Extensions
Invite a flu vaccine specialist to be a guest speaker, perhaps in Science 
class, about how the flu vaccine is chosen each year.

NATIONAL
NCTM Standards for School Mathematics

Algebra

-

-

-

-

-

STATE

National and State Academic Standards

NATIONAL
NCTM Standards for School Mathematics

Algebra

-

-

-

-

-

CALIFORNIA
Mathematics Content Standards

Algebra I

-

x- 
y- 

-

Algebra II

-
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more than 
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Instructions
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region.

-
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SPANISH I

Time 

Materials
Equipment

Resources

Prior Student Learning

Essential Question for This Unit
How has the development of society influenced the evolution of micro-
organisms?

Objectives
After completing this lesson, students should be able to 

-
tures, specifically Spanish-speaking cultures; present the rationale for 
using them to prevent or cure disease.

country relative to those in the United States.

oral presentation.

Lesson Activities
Lesson Springboard
Ask students what kind of alternative medications they think they might 
currently use in their homes. Have two or three students share an ex-
ample with the class. 

Lesson Development
Guest Speaker
Invite a guest speaker who has medical training and works 
with Hispanic communities (possibly a midwife). Ask the 
speaker to identify and introduce specific conventional 
and alternative medications for common diseases and 
symptoms to the class.

Have students take notes on the guest speaker’s presenta-
tion using the Guest Speaker Notes Form (alter handout as 
necessary to match the guest speaker’s presentation). The 
speaker can discuss her or his personal experience with 
treating some of the diseases being researched by the students, as well as 
the role and effectiveness of various alternative remedies. Students can 
take this opportunity to ask questions about their own home remedies. 
This discussion may continue into the next class session as students are 
conducting more research for their final presentations. 

Internet Research
Finish discussing the various alternative medicines identified by stu-
dents. Distribute the Research Project worksheet and have students 
begin research on their assigned country. Each student will use Internet 
resources to locate general geographical information, as well as local 
cures, remedies, and other alternative medical practices used in their 

Alternative Medical Practices 
in Hispanic Culture

L E S S O N  2 . 5

Classroom  
Management

-
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Support Strategy

country of interest. Ideally, these cures would be related to the disease 
students are studying for this unit, but that is not required. Students 
will also investigate details of lifestyles in their country of interest, and 

spread of infectious disease.

During this time, circulate through the computer lab and ask students 
to share their research and allow them to discuss any interesting topics 
they have found. Two days in the computer lab should be sufficient time 
for students to find all the necessary information.

After students have completed their research, ask them to summarize 
their findings in a PowerPoint presentation. Each slide should contain 
only summary points (maximum seven words per slide), and the presen-
tation should include appropriate graphics. 

Presentations
Students will use their PowerPoint presentations to share their research 
with the class. During each presentation, have students take notes on 
the Student Presentations worksheet. Ask students to review what they 
learned in their own research and from the guest speaker as they listen 
to their classmates’ presentations. 

Lesson Closure
After all the presentations have been made, have students write a brief 
essay describing what they have learned and what they have enjoyed 
learning while working on this project. Then discuss how they might 
use what they have learned to improve health-related practices in their 
own homes in the future.

Student Assessment Artifacts
Guest Speaker Notes Form
Research Project notes
PowerPoint presentation

Possible Prior Misconceptions
Students may believe that diseases and their symptoms can only be 
cured by prescription or over-the-counter drugs developed by modern 
medical science.

Variations and Extensions
To introduce the lesson, assemble a panel of speakers from the various 
Spanish-speaking countries to give brief overviews of their use of alter-
native medications and to describe how they became interested in the 
field. You may wish to include one or two healthcare professionals who 
do not promote alternative or complementary medications to present an 
opposing view. 

Have students conduct more in-depth research on the differences in 
healthcare available in their assigned country versus the United States, 

Alternative Medical Practices in Hispanic Culture
L E S S O N  2 . 5
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Alternative Medical Practices in Hispanic Culture
L E S S O N  2 . 5

and describe how those differences, along with lifestyle, can affect pub-
lic health. You may also have students expand the amount of cultural 
information in their presentations. 

Have students discuss their perceptions of the advantages and disadvan-
tages of each alternative medication. Have students discuss the remedies 
that might be best suited for each symptom of their assigned disease.

NATIONAL
ACTFL Standards for Foreign Language Learning

Standard 2.1

Standard 2.2

Standard 3.1

Standard 3.2

Standard 4.2
-

STATE

National and State Academic Standards

NATIONAL
NCHSTE National Healthcare Skill Standards

-

STATE

National and State Career Technical Education Standards

NATIONAL
ACTFL Standards for Foreign Language Learning

Standard 2.1

Standard 2.2

Standard 3.1

Standard 3.2

Standard 4.2
-

STATE

NATIONAL
NCHSTE National Healthcare Skill Standards

-

STATE

NATIONAL
ACTFL Standards for Foreign Language Learning

Standard 2.1

Standard 2.2

Standard 3.1

Standard 3.2

Standard 4.2
-

CALIFORNIA

NATIONAL
NCHSTE National Healthcare Skill Standards

-

CALIFORNIA
Health Science and Medical Technology Standards
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Guest Speaker Notes Form

1.  _________________________________________________________________________________________

  _________________________________________________________________________________________

2.  _________________________________________________________________________________________

  _________________________________________________________________________________________

3.  _________________________________________________________________________________________

  _________________________________________________________________________________________

4.  _________________________________________________________________________________________

  _________________________________________________________________________________________

5.  _________________________________________________________________________________________

  _________________________________________________________________________________________
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Research Project

-
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Student Presentations

Presenter’s 
Name

Country Flag Colors Cure #1 Cure #2 Interesting Fact
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Essential Question for This Unit
How has the development of society influenced the 
evolution of microorganisms?

Subunit Goals
In Subunit 3, students examine the impact of 
epidemics on society. They will examine different 
views regarding the study of viruses, balancing per-
spectives aimed at advancing scientific knowledge 
against concerns about the potential for abuse. Stu-
dents will examine how literature can be used as a 
vehicle for conveying a realistic sense of the events 
and anxiety accompanying the spread of infectious 
disease. Students will also compare the actual events 
surrounding and contributing to historical epidem-
ics. Students will conclude the unit by preparing an 
in-depth presentation on a communicable disease of 
their choice.

Subunit Key Questions

Could past viruses be used today as weapons? 
Should we be concerned? (English Language Arts)

epidemic? How would you react? (English Lan-
guage Arts)

outbreaks be conveyed through writing? (English 
Language Arts)

an epidemic? How can social factors contribute 
to the spread of disease? Is there a right or wrong 
way to deal with an epidemic? (World History)

disease at our school? (All subjects)

Lesson Summaries
Lesson Subject Description

3.1 Reading a Virus: How Science and Politics Treat the Flu

3.2 The Hot Zone
The Hot Zone, A Terrifying True Story 

3.3 Macro Societies, Micro Invaders

3.4 Infectious Disease Research Presentations
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ENGLISH LANGUAGE  
ARTS

Time

Materials

Nature

The New York 
Times 

 
 

rss

Science 

Prior Student Learning

Essential Question for This Unit
How has the development of society influenced the evolution of micro-
organisms?

Objectives
After completing this lesson, students will be able to

Lesson Activities
Lesson Springboard
Ask students to think about the scientific articles they have read. What 
is characteristic about the style of these articles? Tell them that the 
word choice is formal and that this is closely related to tone, the attitude 
toward the topic and the audience that the writer’s language conveys. 
Scientific and technical fields also have created special vocabularies, 
called jargon, that enable their members to speak and write concisely to 
one another. An important characteristic of scientific style is explicitness. 
Ideas must be stated clearly and unambiguously and be supported by 
facts, with no emotional appeals to the reader.

Lesson Development
Class Discussion
Pass out and have students read the “1918 Flu Virus Is Resurrected” 
article from Nature magazine. (You may wish to assign this reading for 
homework prior to this lesson. Note: This article is not freely available 
online, but can be found and copied for classroom use at your local library.) 
Begin by asking the class whether the characteristics of scientific style 
mentioned above are evident in this article. For example, ask them to 
identify examples of scientific word choice, tone, jargon, and explicit-
ness. In this article, there are disagreements among authorities that may 
arise from different factual understandings, and sometimes from diver-
gent points of view. Ask students if it is clear when the authority’s  
argument is based on facts, and when it is arises from a point of view 
(e.g., the authority’s moral or political values).

Tell students that scientific prose is sometimes difficult to decipher and 
that they must read it with a strong sense of purpose. Critical read-
ers will focus their attention by asking three questions: What is the 
author’s main point? How much and what kind of evidence supports 
that point? How persuasive is the evidence? Apply these questions to the 
article “1918 Flu Virus Is Resurrected.” Have one student summarize the 
main point—that the sequencing of the influenza gene has provoked 

Reading a Virus: How Science 
and Politics Treat the Flu

L E S S O N  3 . 1
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a far-reaching dispute between scientists who hope to detect the next 
pandemic strain and biosecurity experts who worry that the virus may 
escape or be exploited by terrorists. Then have one student describe the 
evidence that supports the scientists and have another describe the evi-
dence that supports the security experts. Finally, ask the class which side 
they support and why.

Tell the students that they will now be taking a closer look at the article. 
The chief scientist responsible for sequencing the 1918 flu virus genome, 
Jeffery Taubenberger, concluded that it differed from the viruses that 
struck this country later in the century. To delve deeper, ask students: 
What was his reasoning? Why was the 1918 virus particularly virulent? 
What appears to be the specific source of its virulence? Why is it impor-
tant to pinpoint “exactly which genetic mutations allowed the virus to 
jump to humans”?

According to the article, Taubenberger and his supporters believe that 
“government bureaucracies” have a selfish reason for interfering with the 
publication of scientific research. Ask the class: What do they believe is 
this reason? Is it possible that scientists have selfish interests of their own? 
Why might a scientist want to publish the results of the genome sequenc-
ing even if there is some risk to public health or national security?

To conclude the class discussion, ask students if there is a way to find a 
compromise between the positions of the scientists and the public offi-
cials. For example, in future research on “dangerous” genomes, would it 
be appropriate to do the sequencing but not publish the results? Should 
scientists who perform this work be investigated (“cleared”) by the gov-
ernment prior to conducting the research? Are there ways to balance 
scientific freedom and the public’s right to safety?

Tell students that additional articles on the opposing viewpoints sur-
rounding the 1918 flu virus controversy can be found at 

.

Lesson Closure
Assign students to write a 300- to 400-word editorial for their school 
newspaper on the main issue raised in the Nature article, in which they 
will address the following questions: Was it proper to reconstruct this 
deadly virus in a lab and publish the results for all the world to see? 
What are the benefits and risks of this project? Should similar projects be 
undertaken in the future? Tell students that their editorial should begin 
with a description of the project itself and briefly summarize the posi-
tions of its supporters and critics. 

Possible Prior Misconceptions
Some students may not realize that scientists have social responsibilities. 
Others may believe that scientists are subject to government control.

Reading a Virus: How Science and Politics Treat the Flu
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NATIONAL
NCTE Standards for the English Language Arts

-

 

-

 

STATE

National and State Academic Standards

Student Assessment Artifacts
Editorial (300–400 words)

Variations and Extensions
If you cannot get a copy of the Nature article, you may choose to have 
students read about the two opposing viewpoints in the online docu-
ments listed in the Materials section above. 

Have students watch a NOVA video segment about the resurrection of 
the 1918 flu virus, found at 

.

Ask students to read a lengthier article on some controversy in the life 
sciences. Ask them to summarize the main idea and competing positions, 
and to evaluate the evidence that supports those positions. If time per-
mits, have them write a 500- to 600-word editorial in which they present 
their own opinion on the controversy.

Reading a Virus: How Science and Politics Treat the Flu

NATIONAL
NCTE Standards for the English Language Arts

-

 

-

 

CALIFORNIA
English Language Arts Content Standards

Reading

-

-

-

Writing
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ENGLISH LANGUAGE ARTS

Time 

Materials
Equipment

 

Resources
The Hot Zone,  

A Terrifying True Story

Prior Student Learning

-

-

foreshad-
owing prediction.

Essential Question for This Unit
How has the development of society influenced the evolution of micro-
organisms?

Objectives
After completing this lesson, students should be able to 

Lesson Activities
Lesson Springboard
Ask students to imagine they are healthcare workers and a patient with 
an incurable and contagious deadly disease has come into the medical 
facility for treatment. What would their personal reaction be? What 
precautions could personnel at the facility take? What if they didn’t find 
out until after the patient arrived how sick he was? 

Lesson Development
Initial Reading and Discussion
Give each student a copy of The Hot Zone, A Terrifying True Story by 
Richard Preston (1994). Have students read the first section, the story of 
Charles Monet, and discuss the following questions:

Reaction Writing
Review with students the story of Charles Monet, a character in The Hot 
Zone. Ask students to identify some of the changes that have occurred in 
the medical field since that time. Students should be able to identify im-
portant safety precautions when treating patients with infectious diseases. 

After the initial discussion, hand each student a glove. Note that some 
of the gloves have been pricked with a pin, but students should not be 
told about this. Ask the students what they have already learned about 
handling viruses. Tell them that they are going to immerse their hands 
into some “ bloody water” that contains an unknown virus, and they are 
to feel the substance in the water. Some of the students’ hands will be 
come wet and covered by the water. 

Subunit 3—Epidemic
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Ask students to write down their reactions to the leak. Tell them that 
this is the same experience that happened to another character in The 
Hot Zone, Nancy Jaax. Remind students that this is a nonfiction book, 
which makes the episode even more frightening. 

Reading and Discussion
Remind students of the terms foreshadowing and prediction. Ask students 
to look for sentences in the text that illustrate either of these two terms. 
Students will read the following excerpt from The Hot Zone and write 
predictions on their paper:

“Jaax and Johnson moved slowly out of the room, carrying the monkey, 
and turned left and then turned left again, and entered the necropsy room, 
and laid the monkey down on a stainless-steel table. The monkey’s skin was 
rashy and covered with red blotches, visible through his sparse hair.

‘GLOVE UP,’ Johnson said.

They put on latex rubber gloves, pulling them over the space-suit gloves. 
They now wore three layers of glove: the inner-lining glove, the space-suit 
glove, and the outer glove. Johnson said, ‘WE’LL DO THE CHECK LIST. SCIS-
SORS. HEMOSTATS.’ He laid the tools in a row at the head of the table. Each 
tool was numbered, and he called the numbers out loud.

They went to work. Using blunt-ended scissors, Johnson opened the mon-
key while Jaax assisted with the procedure. They worked slowly and with 
exquisite care. They did not use any sharp blades, because a blade is a deadly 
object in a hot zone. A scalpel can nick your gloves and cut your fingers, 
and before you even feel the sensation of pain, the agent has already entered 
your bloodstream.

Nancy handed tools to him, and she reached her fingers inside the monkey 
to tie off blood vessels and mop up excess blood with small sponges. The 
animal’s body cavity was a lake of blood. It was Ebola blood, and it had run 
everywhere inside the animal: there had been a lot of internal hemorrhag-
ing. The liver was swollen, and she noticed some blood in the intestines. 

She had to tell herself to slow her hands down. Perhaps her hands were mov-
ing too quickly. She talked herself through the procedure, keeping herself 
alert and centered. Keep it clean, keep it clean, she thought. Okay, pickup 
the hemostat. Clamp that artery ‘cause it’s leaking blood. Break off and rinse 
gloves. She could feel the Ebola blood through her gloves: it felt wet and 
slippery, even though her hands were clean and dry and dusted with baby 
power.”

After students have written their predictions about what will happen 
next, have them read the next two excerpts:

“Johnson was handing her a tube containing a sample when he stopped and 
looked at her gloved hands. He pointed to her right glove.

She glanced down. Her glove. It was drenched in blood, but now she saw the 
hole. It was a rip across the palm of the outer glove on her right hand.

Nancy tore off the glove. Now her main suit glove was covered with blood. 
It spidered down the outer sleeve of her space suit. Great, just great—Ebola 
blood all over my suit. She rinsed her glove and arm in disinfectant, and 
they came up clean and shiny wet. Then she noticed that her hand, inside 
the remaining two gloves, felt cold and clammy. There was something wet 
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inside her space-suit glove. She wondered if that glove was a leaker, too. She 
wondered if she had sustained a breach in her right main glove. She inspect-
ed that glove carefully. Then she saw it. It was a crack in the wrist. She had a 
breach in her space suit. Her hand felt wet. She wondered if there might be 
Ebola blood inside her space suit, somewhere close to that cut on the palm 
of her hand. She pointed to her glove and said, ‘HOLE.’ Johnson bent over 
and inspected her glove. He saw the crack in the wrist. She saw his face erupt 
in surprise, and then he looked into her eyes. She saw that he was afraid.

That terrified her. She jerked her thumb toward the exit. ‘I’M OUTTA HERE, 
MAN. CAN YOU FINISH?’ 

He replied, ‘I WANT YOU TO LEAVE IMMEDIATELY. I’LL SECURE THE AREA 
AND FOLLOW YOU OUT.’”

“The main question was whether or not any blood had penetrated the last 
glove to the cut. Five or ten Ebola-virus particles suspended in a droplet of 
blood could easily slip through a pinhole in a surgical glove, and that might 
be enough to start an explosive infection. This stuff could amplify itself. A 
pinhole in a glove might not be visible to the eye. She went over to the sink 
and put her hand under the faucet to rinse off the blood and held it there 
for a while. The water carried the blood down the drain, where wastewater 
would be cooked in heated tanks. 

Then she pulled off the last glove, holding it delicately by the cuff. Her right 
hand came out caked with baby powder, her fingernails cut short, not nail 
polish, no rings, knuckles scarred by a bite from a goat that had nipped her 
when she was a child, and a Band-Aid on the palm.

She saw blood mixed with the baby powder.

Please, please, make it my blood.

Yes—it was her own blood. She had bled around the edges of the Band-Aid. 
She did not see any monkey blood on her hand.

She put the last glove under the faucet. The water was running, and it filled 
up the glove. The glove swelled up like a water balloon. She dreaded the sud-
den appearance of a thread of water squirting from the glove, the telltale of a 
leak, a sign that her life was over. The glove fattened and held. No leaks.”

Ask students to imagine that they are Nancy Jaxx. What would they be 
feeling? What would their reaction have been? Have them write a jour-
nal entry describing their feelings.

In many ways, The Hot Zone is a suspense novel. As students continue 
reading, have them note the ways in which the author builds tension in 
the story. What techniques did they find most effective? 

Reading and Discussion
If scheduling allows, have students finish reading the novel. The author 
has provided an excellent study guide with questions that can be found 
at . 
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Lesson Closure
Read the last chapter of the book in class. At what point has the author 
left the story? Why has he returned to the Kitum Cave? Have students 
imagine that they are standing at the mouth of the cave. Have them dis-
cuss how they feel: Are they nervous, excited? Are students reassured by 
the ending? 

Student Assessment Artifacts
Journal entries and reaction papers

Variations and Extensions
Have students compare this account with other reports of outbreaks. 
Compare and contrast the style of writing used in The Hot Zone with  
traditional nonfiction reporting.

Watch and discuss the movie Outbreak, which was based on The Hot Zone. 

NATIONAL
NCTE Standards for the English Language Arts

-

 

STATE

National and State Academic Standards
NATIONAL
NCTE Standards for the English Language Arts

-

 

CALIFORNIA
English Language Arts Content Standards

3.0 Literary Response and Analysis

Structural Features of Literature

-

2.0 Writing Applications (Genres and Their Characteristics)

-
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WORLD HISTORY

Time

Materials
Equipment

Resources

 

 

 

Flu: The 
Story of The Great Influenza Pan-
demic

Prior Student Learning

Essential Question for This Unit
What is the effect of human intervention on the evolution of microor-
ganisms?

Objectives
After completing this lesson, students will be able to

systems of medicine and public health, through the lens of the flu 
pandemic of 1918.

and differences in the form of a chart. 

Lesson Activities
Lesson Springboard
Tell students that epidemics are caused by microbes, but the scope and 
severity of epidemics are determined by social factors, not only by bio-
logical ones. A microbe is transmitted through human contact, and the 
path it travels will depend on the density of population, patterns of 
transport, and the segregation or intermingling of groups, as well as by 
a host of other factors that affect human interaction. As the microbe 
makes its “wickd way,” social agents of many sorts rise to do battle 
against it, with varying degrees of success.

Inform students that local governments, scientists, researchers, and the 
medical community mount their own distinct campaigns, collaborating, 
competing, or working independently of one another. Social workers, 
churches, prophets, politicians, and the media enter the fray. And as all 
these agencies struggle to comprehend and contain the microbe, they 
must contend with the great tides of public opinion—the gossip, rumor, 
and folklore that rise like mushrooms after a rain among people who are 
suffering great duress. Sooner or later, the epidemic dwindles and ends. 
But even then social forces are at work, for societies differ greatly in how 
they adapt to, and remember, the traumatic event. Some societies learn 
from it, others do not. Among the latter, one may find a kind of Post 
Traumatic Stress Disorder, a collective amnesia that lasts for many years.  

Lesson Development
Direct Instruction
There are five factors that influence the spread of epidemics.

Patterns of transmission based on where people live and how  
much they circulate, as well as on demographic characteristics of 
the population
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Government response ranging from quarantines and curfews to mass 
inoculations, the conscription of doctors and nurses, and attempts to 
control the movement of food and water, garbage, and sewage

The medical community that engages in diagnosis, treatment, care, 
and research

Popular opinion as it is shaped by the media, but even more by reli-
gion, folklore, gossip, and rumor

Social learning that determines whether a society will “remember” 
the epidemic and learn from it, or “repress” the trauma and fail to 
learn

Ask students what they know about epidemics that have occurred in the 
recent or distant past. Can they identify any social factors that  
influenced the outcome of an epidemic? Give the following examples and 
ask students to classify them using the five social factors listed above.

especially, that are omnipresent in southern China. For centuries, the 
flu virus has become converted into human flu due to an ingenious 
system devised by Chinese rice farmers, who use ducks to keep their 
rice crops free of weeds and insects. The farmers also keep pigs that 
live alongside the ducks, providing an opportunity for the virus to 
jump from ducks to pigs to people.

mix of speed and sluggishness. The postal service was famously ef-
ficient, delivering mail three times a day, but there were only several 
newspapers, sold at only a few locations. When cholera broke out 
in 1854, word of the terrible plague was carried by gossip and rumor 
rather than by the press.

the wars of the 20th century combined. But few have heard of this 
plague, and it is rarely studied in schools.

fought by local communities with no coordination among them. By 
contrast, the Avian Flu that broke out in Hong Kong during 1997 was 
short-lived, in part because the authoritarian government was strong 
enough to kill 1.5 million chickens in 6 months.

Class Discussion
Hand out two copies of the Social Factors in Epidemics worksheet to 
each student and tell them to take careful notes during the class dis-
cussion. Have them read two articles on the flu pandemic of 1918 and 
chapters 1 and 2 from the book Flu, The Story of The Great Influenza 
Pandemic by Gina Kolata (1999). They will use this information, as well 
as the class discussion, to fill out one copy of the worksheet. As home-
work, have students research another epidemic somewhere in the world 
and fill out a second copy of the worksheet. By comparing the social fac-
tors at work in two historical cases, students will see that epidemics are a 
human process as well as a biological one.

Macro Societies, Micro Invaders
L E S S O N  3 . 3
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pandemic as a human process and to compare it with other epidemics in 
history:

have largely forgotten the worst disaster to befall them in the 20th 
century. How do they explain this? Do their explanations make sense 
to you?

from one triumph to another. Researchers had developed vaccines 
for many diseases such as smallpox, anthrax, rabies, diphtheria, and 
meningitis. It seemed that the masters of medicine could control life 
and death: there was nothing Americans couldn’t do. We could even 
win the war that no one could win.” (PBS Program Transcript). How 
was this both an advantage and a liability when America was stricken 
by the flu in 1918?

-
ing wartime, it’s best to “speed everything up.” For example, epidem-
ics require quarantines and minimal contact among people, while 
wars require rallies, bond drives, troop movements, and around-the-
clock production. How did the U.S. government balance these com-
peting requirements? Did it balance them at all?

governments. In what respect was a wartime government more able 
to fight this pandemic? If the government had been even stronger, 
such as Hong Kong’s in 1997, what else could it have done?

Given that science was powerless to detect the virus (or any virus), 
how did ordinary people try to cope with the flu?

country is today. How did these factors influence the ways Americans 
responded to the pandemic? 

Lesson Closure
Remind students that the ways in which societies respond to epidem-
ics is a question not only for historians but also a pressing issue for us 
all. For a variety of reasons, epidemics are likely to remain, and those 
that do may have greater scope or severity than we are prepared for. In 
the past decade alone, the world has been rocked by outbreaks of bird 
flu, mad cow disease, and the West Nile virus. Perhaps even now a new 
plague is gathering deadly force. If so, it is best to be armed with a good 
understanding of the past so that we can survive the next pandemic.

Remind students that as homework they will complete the same work-
sheet as they did in this lesson, using a different epidemic. 

Possible Prior Misconceptions
Students may not realize that societies respond to epidemics (and other 
mass catastrophes) very differently due to their different social structures.

Macro Societies, Micro Invaders
L E S S O N  3 . 3
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Student Assessment Artifacts
Two versions of the worksheet that compare historical epidemics along 
five dimensions 

Variations and Extensions
Have students read the transcript of the documentary “Influenza 1918,” 
which aired on the PBS series “The American Experience” in 1998. The 
transcript is available at .

Have students pose questions like the ones in this lesson, but ask stu-
dents to base them on their own case studies, which they documented 
on the worksheet. Organize a discussion around the case studies, using 
these questions where they’re appropriate. Ask students if they see any 
common patterns in social responses to epidemics. 

During epidemics, the healthcare system must rapidly expand. Have 
students examine three historical cases in which civilians were incorpo-
rated into healthcare, e.g., as hospital workers. Ask them to describe how 
was this carried out and what the results were. 

NATIONAL
NCSS Curriculum Standards for Social Studies

IV. Individual Development and Identity

V. Individuals, Groups, and Institutions

IX. Global Connections

STATE

National and State Academic Standards

Macro Societies, Micro Invaders
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NATIONAL
NCSS Curriculum Standards for Social Studies

IV. Individual Development and Identity

V. Individuals, Groups, and Institutions

IX. Global Connections

CALIFORNIA
History-Social Science Content Standards

Chronological and Spatial Thinking

-

-

Historical Interpretation

-

National and State Academic Standards
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Social Factors in Epidemics

Patterns of Transmission 

Geographic 

Demographic  

Other

Government Response

Response by Medical Community

Popular Opinion  
(Media, Churches, Folklore,  
Gossip, and Rumor)

Social Learning  
(Positive, Negative, or None)
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Infectious Disease Research 
Presentations

L E S S O N  3 . 4

ENGLISH LANGUAGE ARTS

Time 

Materials
-

Prior Student Learning

-

Essential Question for This Unit
How has the development of society influenced the evolution of micro-
organisms?

Objectives
After completing this lesson, students should be able to 

including information about the pathogen, historical outbreaks, 
conventional and alternative treatments, and public health efforts to 
limit the spread of the disease.

-
tion materials for specific audiences.

Lesson Activities
Lesson Springboard
Introduce this research assignment as a culminating event that students 
will be working on in many different classes. You may wish to introduce 
the assignment early in the unit, so that students will have a chance 
to think about what pathogen and disease they would like to research. 
Provide a list of possible topics for students (perhaps the same list of 
pathogens used in Lesson 1.2). Have students select their topic as early 
as possible. Pass out the Catch the Fever! Student Presentations handout 
and review the different components of the project. 

Lesson Development
Research for this final effort can be spread across the different academic 
classes as the topics arise.

Biology and Health Science
The presentation can begin with an overview of pathogens and com-
municable diseases in general. For example, students might ask: What 
are the major types of pathogens, and how do they differ as infectious 
agents? Students should introduce their particular pathogen; identify its 
method of transmission between organisms; and determine the patho-
gen’s major effects on the body. Information on how the disease can be 
prevented and how it can be treated should be covered. Students should 
also address whether the disease has undergone any major changes over 
time—i.e., becoming easier or more difficult to treat or prevent. 

World History and Health Science
Students should include information about the history of the spread of 
the disease around the world, and how the disease has been dealt with 
in modern times. Students should present information about where the 
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disease is endemic, how has it spread, and how is it currently being con-
trolled. Students should also include information about public health 
efforts that have reduced the spread of communicable disease in general, 
as well as demonstrate how modern technology (e.g., air travel) has 
made it easier for disease to spread. 

Spanish and Health Science
Where applicable, students should examine how their pathogen is 
viewed, prevented, and treated in other countries and by other cultures.

Algebra and Health Science
Students should include specific statistics and graphs about the inci-
dence of their disease in the United States and around the world. 

English Language Arts and Health Science
Students should compose a written summary of their research. You may 
ask students to write a report or create an informational brochure, de-
pending on how extensive a project you wish to assign. 

Presentations
There will be an overall grade for the final in-class presentation of the 
schoolwide project. While the research will be done in teams, each 
member will receive an individual grade. Each team member will present 
a portion of the presentation. Grades will be given for

Lesson Closure
Have students evaluate each other’s presentations. Give students the op-
portunity to ask questions and offer constructive criticism. Discuss the 
school’s policies regarding a communicable disease outbreak. 

Possible Prior Misconceptions
None

Student Assessment Artifacts
Oral presentation
Visual aid (PowerPoint presentation or poster board)

Variations and Extensions
Hold an evening event and invite parents and community leaders to 
watch and evaluate the presentations. Use the event as an opportunity 
to invite healthcare industry and postsecondary partners to participate 
in evaluating the student presentations. 

Have students research, write, and present individually, rather than in 
groups.

Infectious Disease Research Presentations
L E S S O N  3 . 4
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NATIONAL
NCTE Standards for the English Language Arts

-

-

-

-

STATE

National and State Academic Standards

Infectious Disease Research Presentations
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NATIONAL
NCTE Standards for the English Language Arts

-

-

-

-

CALIFORNIA
English Language Arts Content Standards

Reading

Writing

-

Listening and Speaking

-

-
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Catch The Fever!
Student Presentations

Overview
-

Presentation Format

General Resources

Grading
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Individual Subject Requirements

Biology

Medical Science

World History

Spanish

Mathematics

y
x

English

 
 
 




