
The Dynamics of Disease 
 

Intended for Grade:  Eighth 
 
Subject:  Science and Math 
 
Description:  This project is a five-day introduction to communicable 
diseases focusing on their prevention, outbreak, and impact. 
 
Objective:  The student will be able to identify major diseases and 
explain how to prevent them and will collect, organize, and predict 
relationships based on original data. 
 
Mississippi Frameworks addressed: 
 

• Science Framework 1d: Examine diseases that are the result of 
body system failures or infection by other organisms. 

• Math Framework 1d: Solve real-life problems involving addition, 
subtraction, multiplication, and division of fractions, decimals, and 
mixed numbers. 

• Math Framework 7a: Interpret and construct frequency tables and 
charts. 

• Math Framework 7c: Interpret and construct bar, line, circle 
graphs, and pictographs from given data. 

• Math Framework 7e: Predict patterns or trends based on given 
data. 

 
National Standards addressed: 
 

• Content Standard A: Science as Inquiry 
• Content Standard C: Life Science 
• Math Standard: Number and Operations 
• Math Standard: Connections 
• Math Standard: Problem Solving 
• Math Standard: Data Analysis and Probability 
• Math Standard: Algebra 
• Math Standard: Reasoning and Proof 

 
Materials: 
 
Day One: The Dynamics of Disease 

• The Dynamics of Disease PowerPoint 
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• Risky Business handout/transparency 
• Red Risk Cards 
• Board game schematic 
• Die 
• Two to three shower curtains (optional) 
• Markers (optional) 

 
Day Two: Hulk Hands 

• One Hulk Hand per student 
• Masking tape 
• Hulk Hands Game Play handout/transparency 
• Contagious, Sick, Noncontagious, and Healthy placards 
• Stop watch 
• Naturally Fibonacci PowerPoint 

 
Day Three: Cemetery Survey 

• Cemetery Data Collection Sheet 
• Clipboards 

 
Day Four: Great Graphing 

• Computer with Microsoft Excel 
• StepbyStep Excel spreadsheet 
• Graphing transparencies  
• Great Graphing instruction sheet 

 
Day Five: Exciting Excel 

• Computer with Microsoft Excel 
• CemeteryData Excel spreadsheet 
• Exciting Excel instruction sheet 

 
Background: 
 
Day One: The Dynamics of Disease 
 A disease is any condition that impairs the normal functioning of a 
living thing.  Diseases can be caused by many different organisms, such 
as bacteria and viruses.  Communicable diseases can be passed from 
host to host.  Numerous communicable diseases exist, but for the 
purposes of this project, only three will be discussed.  Because of the 
choices humans make every day, the chance, or risk, of disease can 
increase or decrease.  The interplay between host and disease is crucial 
to understand in order to train individuals to make better choices and to 
prevent future maladies. 

West Nile Virus (WNV) is spread by infected mosquitoes and 
affects birds, animals and humans. People who contract WNV can 
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sometimes become ill with flu-like symptoms. Occasionally, the illness 
can be severe, leading to meningitis, inflammation of membranes 
around the brain or spinal cord, or encephalitis, brain inflammation. 
According to the Center for Disease Control and Prevention (CDC), 241 
Americans died from WNV-related illnesses from 1999 through 2002.  To 
reduce the chance of contracting WNV, individuals should avoid the 
outdoors at dawn and dusk, wear long pants and long sleeved shirts, 
apply mosquito repellent to skin and clothing, and eliminate places 
where mosquitoes hatch by removing standing water. 

Influenza, or the flu, is a communicable, viral disease that affects 
the respiratory system.  The flu mainly affects older people, young 
children, and people with preexisting health and respiratory conditions.  
The CDC estimates that every year 5% to 20% of the American 
population contracts the flu with more than 200,000 people hospitalized 
and 36,000 people dying from this disease.  Symptoms of the flu include 
high fever, headache, tiredness, runny or stuffy nose, muscle aches, 
stomach problems, dry cough, and sore throat.  The flu virus spreads via 
respiratory droplets created by coughing and sneezing.  Although the 
virus is usually spread from person to person, people may become 
infected by touching something contaminated with influenza and then 
touching their mouth or nose.  Individuals with the flu are usually 
contagious starting one day before the onset of symptoms and up to 5 
days after feeling ill.  Good personal hygiene and staying home when 
feeling poorly are the primary ways to avoid catching and spreading 
influenza.   

Hepatitis A (HAV) is a liver disease caused by a virus.  HAV is 
found in the stool (feces) of persons with hepatitis A and is spread from 
person to person by putting something in the mouth that has been 
contaminated with the stool of a person with hepatitis A.  Transmission 
can occur through household, sexual, or intravenous contact with an 
infected person.  Signs and symptoms of hepatitis A are abrupt onset of 
fever, nausea, vomiting, diarrhea, stomach pain, loss of appetite, and 
jaundice (yellowing of eyes and skin).  Good personal hygiene and 
keeping food areas clean are the primary ways to prevent hepatitis A.  
People should always wash their hands after changing a diaper, after 
using the restroom, before preparing food, and before eating a meal. 
 
Day Two: Hulk Hands 
 The Fibonacci sequence is a series of numbers in which the value 
of each number is the sum of the two numbers before it.  The sequence 
begins with the numbers 1,1.  The next term is 1 + 1 = 2, the fourth 2 + 
1 = 3, the fifth 2 + 3 = 5, the sixth 3 + 5 = 8, and so on. The first ten 
terms of the Fibonacci sequence are 1, 1, 2, 3, 5, 8, 13, 21, 34, and 55. 
Mathematicians frequently express the Fibonacci sequence using the 
following formula Fn = Fn-1 + Fn-2 which states that the nth number is the 
sum of the two previous numbers, n-1 and n-2. 
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 The Fibonacci sequence was named in honor of Leonardo of Pisa, 
who went by the nickname Fibonacci. In the thirteenth century, this 
Italian mathematician used the Fibonacci number Fn to describe the 
number of pairs of rabbits after n months in a population for which: 

1. There is one immature breeding pair to start; 
2. Pairs of rabbits begin breeding when they are two months old; 
3. Upon reaching sexual maturity, each pair of rabbits gives birth 

to exactly one pair each month; 
4. No rabbits die. 
Although Fibonacci’s rabbit population model is unrealistic, the 

pattern with which Fibonacci modeled this imaginary population appears 
frequently in nature. In fact, the Fibonacci sequence has been found to 
model:  

- the number of bees in each tier of a female honeybee’s family 
tree (each female honeybee has 2 parents, 3 grandparents, 5 
great grandparents, 8 great great grandparents, etc.); 

- the spiraling pattern of a nautilus’ shell; 
- the number of left- and right-hand spirals of seeds in 

sunflowers and several other plants; 
- the number of left- and right-hand spirals of scales on 

pinecones; 
- the number of left- and right-hand spirals of florets in broccoli 

and cauliflower. 
 
Day Three: Cemetery Survey 
 Whether descriptive or experimental, scientific studies rely on 
accurate, precise data collection.  In order to create reliable data sets, 
two guidelines are important to keep in mind: the method used to gather 
the data should be clearly understood by all individuals, and the data 
should be reproducible.  This means that another scientist following the 
same method should be able to recreate similar results.  Sound, 
thorough data collection that is repeatedly checked for errors and 
completed in a reproducible manner is a necessity for any scientific 
endeavor. 
 
Days Four and Five: Great Graphing and Exciting Excel 

Once gathered, data need to be presented in a logical method.  
Scientists of all types frequently employ graphs to express their results.  
Therefore, it is very important to understand the parts and functions of 
graphs. 

Most graphs have the same basic anatomy.  A title is placed at the 
top center of a graph that explains the purpose of the graph.  A 
horizontal axis, known as the x-axis or abscissa, describes the 
independent variable.  The vertical axis, known as the y-axis or ordinate 
axis, is used to describe the dependent variable.  Both axes have scales 
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and titles.  When necessary, the graph also includes a legend that 
illustrates what the symbols in the graph represent. 

Three types of graphs are used in this project: bar, line, and pie.  
A bar graph can be used to show differences between groups.  For 
instance, 100 people may be polled to find out whether apples, oranges, 
or pears are the most popular fruit.  In this case, the three fruits would 
go on the x-axis and the number of people would be represented on the 
y-axis.  The bar graph would illustrate the number of people who 
preferred each fruit (Figure 2).  A line graph often is used to explain 
trends over time.  A ranger trying to put together a staff schedule may be 
interested in the number of people who attend the park on a given day.  
Placing the day on the abscissa and the people on the ordinate axis, the 
ranger can easily see on which day the most staff are required (Figure 3).  
If percentages were interesting to display, then a pie chart would be the 
most appropriate option.  A person trying to balance their personal 
finances might create a pie chart to find out where the majority of their 
income is going (Figure 4).  In the case of the pie chart, no axes are 
necessary.  Regardless of the type of chart, graphing can display a lot of 
information very quickly as long as it is clear, neat, and has all of the 
necessary parts. 

 
Procedure: 
 
Day One: The Dynamics of Disease 

1. If desirable, make a game board on a shower curtain before class 
by creating a transparency of the game board schematic, projecting 
it on the curtain, and tracing it with markers.  Otherwise, simply 
photocopy the game board on cardstock. 

2. If possible, photocopy the Red Risk Cards on red paper, and cut 
them out. 

3. As class begins, write the following words on the board: “disease,” 
“risk,” “outbreak,” “data,” “graphing,” “scientific method.” 

4. In an opening journaling activity, ask students to freewrite about 
any or all of these words for five to ten minutes. 

5. Show the PowerPoint The Dynamics of Disease. 
6. Distribute a copy of the Risky Business rule sheet or project it as a 

transparency. 
7. Go over the rules as a class. 
8. Play the game as many times as desired. 
9. After finishing the game, ask students to draw connections 

between the PowerPoint and the game in their journal. 
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Day Two: Hulk Hands 
1. Before class, print and cut one Hulk Hand (Figure 1) per student.  

Place a tape loop on the back of each hand.  
2. Print the Hulk Hands Game Play steps on an overhead 

transparency. 
3. Using the placards, partition the room into four regions labeled 

“Healthy,” “Noncontagious,” “Sick,” and “Contagious.” 
4. Place a table in the Contagious region, and lay all of the Hulk 

Hand cutouts on the table.  
5. At the beginning of class, read the following prompt to the 

students: “Archaeologists have determined that between 1450 A.D. 
and 1550 A.D. there were at least fifty Native American towns in 
the Lower Mississippi Valley (the area along the Mississippi River 
between Memphis, TN and Natchez, MS). However, by 1600 A.D., 
there were only ten. Some archaeologists think that this 
population decline was caused by outbreaks of smallpox and other 
infectious diseases.” 

6. Ask students if they think it is possible for forty towns to 
disappear in fifty years as a result of disease. Can students 
imagine something like this happening now? Prompt students to 
consider the recent outbreaks in Africa of the Ebola virus. 

7. Explain to the class that they will be playing a game called Hulk 
Hands to learn about modeling the spread of disease.  

8. Read the following prompt to the class: “Scientists at the 
University of Mississippi have discovered a new disease called 
Hulk Hands. Only students can get Hulk Hands. This disease 
causes a student’s hand to become ‘hulked:’ it swells and turns 
green. However, not every student has contracted Hulk Hands. 
Furthermore, a student infected with Hulk Hands is not 
contagious for the first minute of infection, but is contagious after 
that.” 

9. Display the Hulk Hands Game Play transparency and go over it as 
a class. 

10. Ask the class to hypothesize how many minutes they think it will 
take for every student to be infected with Hulk Hands.  

11. In this game, the teacher plays the role of both timer and tallier.  
On the board, create a tally table with seconds on one side and 
Infected Students on the other.   

12. Begin with all students in the Healthy region. 
13. At random, select a student (A) to be placed in the Noncontagious 

region and provide the student with a Hulk Hand.  The following 
sequence explains how the first three minutes of the game should 
proceed.  Remember to tally the number of students infected (those 
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in Noncontagious, Sick, and Contagious regions) at the end of each 
minute. 

a. For the first thirty seconds, all students remain in their 
original positions. 

b. After the first minute, student A moves to the Sick Region 
and puts on his/her hand. 

c. After minute one and a half, student A grabs a hand from 
the Contagious region and gives it to a student (B) in the 
Healthy region.  B moves to the Noncontagious region and A 
returns to the Contagious region. 

d. In minute two, Student A grabs a hand and gives it to 
student C.  C moves to the Noncontagious region.  B moves 
to the Sick area and puts on the hand.  A returns to the 
Contagious region. 

e. In minute two and a half, Students A and B infect D and E 
with hands from the Contagious region.  D and E move to 
the Noncontagious region.  C moves to the Sick area and 
puts on the hand.  A and B return to the Contagious region. 

f. In minute three, Students A, B, and C infect F, G, and H 
with hands from the Contagious region.  D and E put their 
hands on in the Sick region.  A, B, and C move back to the 
Contagious region. 

14. Play continues until all students are infected.  
15. Discuss with the class reasons why they may have over- or under-

estimated the amount of time it would take for every student to 
become infected with Hulk Hands.  

16. Ask students to observe the list of numbers after each minute.  
Can anyone in the class continue this pattern? (1, 1, 2, 3, 5, 8, 13, 
21, 34, and 55) How long would it take for a school of 230 
students to become infected with Hulk Hands?  (13 minutes) Does 
anyone know the name of this sequence?  (Fibonacci) 

17. Ask students how long it would take the entire class to become 
infected if Hulk Hands took one MONTH to become contagious 
instead of thirty seconds. (It would take as many months as it took 
0.50 minutes for the entire class to become infected.) 

18. Ask students if they think this model of infection is realistic. Have 
students justify their responses. (There are several possible 
characteristics of this model of infection that are unrealistic: only 
a specified number of people can be infected at each time interval, 
no one in the population dies for any reason, and the course of the 
disease follows an exact time table, etc.) 

19. In order to illustrate biological examples of the Fibonacci 
sequence, show the Naturally Fibonacci PowerPoint. 

20. Ask students to journal about the connection between science and 
mathematic principles in relation to the game.  Ask them to 
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brainstorm other connections between math, science, and other 
disciplines. 

Day Three: Cemetery Survey 
1. Equip each student with a clipboard and a data sheet. 
2. Emphasize the importance of accurate data collection. 
3. Take the class to the nearest cemetery that contains a known 

historical section.  
4. The goal is to have the students write as much information as 

possible on their data sheet but only record individuals who died 
prior to 1900. 

5. If they are unsure of any information, encourage the students to 
leave cells blank. 

6. Ensure that everyone understands the data sheet and methodology 
before beginning the exercise. 

7. Disperse the students throughout the cemetery being sure that 
there will be no overlap.  No two students should visit the same 
tombstone.  

8. Upon returning to the classroom, have the students compile the 
data sheets into an Excel spreadsheet.  Alternatively, use the 
CemeteryData Excel spreadsheet. 

9. Have the students write about their experience at the cemetery in 
their journal. 

 
Day Four: Great Graphing 

1. Before class, download StepbyStep Excel Spreadsheet onto the 
computers your class will be using.  (Note that teacher answer 
keys are available in this spreadsheet). 

2. Have students brainstorm and journal some of the reasons why 
graphing is important.  [Show and predict trends, may be easier to 
grasp than tables, etc.] 

3. Using Figures 2-4, discuss the major elements of a good chart. 
4. Distribute the Great Graphing handout. 
5. Send students to the computers.  Ideally, each student will have 

their own computer, but students can pair up as needed. 
6. As a class, go through each task on the handout. 
7. After each graph is made, ask students to interpret what the chart 

means. 
8. If desirable, students can print or e-mail their charts for teacher 

evaluation. 
9. In their journals, ask the students to write about where they have 

seen graphs outside of school. 
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Day Five: Exciting Excel 

1. Before class, download the class compiled spreadsheet or the 
CemeteryData Excel Spreadsheet onto the computers your class 
will be using.  (Note that teacher answer keys are available in this 
spreadsheet). 

2. Review the importance of good graphing and chart anatomy. 
3. Distribute the Exciting Excel handout. 
4. Send students to the computers.  Ideally, each student will have 

their own computer, but students can pair up as necessary. 
5. Allow the students to work as independently as possible using 

their notes from the Great Graphing day for assistance.  
Alternatively, go through the process in a stepwise fashion with the 
class. 

6. After students complete a chart, stop the class and ask the 
students to observe, reflect, and predict what the chart means. 

7. When finished, the students can print or e-mail their charts for 
evaluation purposes if needed. 

8. After the activity, have the students synthesize what they have 
learned about diseases, data collection, and graphing as a final 
journaling activity.  A possible journal prompt would be “How can 
graphing assist scientists in predicting the spread of disease?” 

 
Evaluation: 
 
Day One: The Dynamics of Disease 
 Students can identify common diseases and ways to prevent them.  
The students can explain the relationship between the spread of disease 
and risky behaviors. 
 
Day Two: Hulk Hands 
 Students can recognize and extend a Fibonacci sequence, and they 
can explain the connection between a mathematical pattern and a 
biological concept. 
 
Day Three: Cemetery Survey 
 Students collect reproducible data and can explain the importance 
of sound data collection. 
 
Days Four and Five: Great Graphing and Exciting Excel 

Students create charts that incorporate all of the relevant parts 
and data. 

 
Overall: 
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 Students write coherently in their journals about communicable 
diseases and their prevention.  Students can comment on scientific 
methodology in regards to data collection and graphing.  Students can 
explain the relationship between biology and other disciplines. 
 
 
Extended Activities: 
 
 Diseases can have a dramatic effect on populations.  A variety of 
diseases exist that have not been discussed in this project.  A wealth of 
information is available at the Centers for Disease Control and 
Prevention’s website (www.cdc.gov).  On the state level, each state has a 
department of health with information about disease and prevention.  
For instance, the Mississippi State Department of Health’s website is 
located at www.msdh.state.ms.us.  Have students research a disease 
that is particularly interesting to them.  For those who enjoy history, the 
bubonic plague that occurred in the 1300s might be a good topic to 
explore, particularly since it had such a strong impact on human 
population. 
 
Sources: 
 
Merriam-Webster Online Dictionary. Accessed 2006 January 23. 

<http://www.m-w.com>. 
 
Center for Disease Control and Prevention. 2002 November. Prevent 

hepatitis A. Accessed 2006 February 7. 
<http://www.cdc.gov/ncidod/diseases/hepatitis/resource/PDFs/
hepa_01.pdf>. 

 
The Humane Society of the United States. 2006. West Nile Virus. 

Accessed 2006 February 7. 
<http://www.hsus.org/wildlife/urban_wildlife_our_wild_neighbors
/west_nile_virus.html>. 

 
Center for Disease Control and Prevention. 2005 September 28. Key facts 

about influenza and the influenza vaccine.  Accessed 2006 
February 8. < http://www.cdc.gov/flu/keyfacts.htm>. 

 
Center for Disease Control and Prevention. 2006 January 19. Hepatitis 

A: fact sheet. Accessed 2006 February 8. 
<http://www.cdc.gov/ncidod/diseases/hepatitis/a/fact.htm>. 
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Center for Disease Control and Prevention. 2005 September 30. West 
Nile Virus: what you need to know. Accessed 2006 February 8. 
<http://www.cdc.gov/ncidod/dvbid/westnile/wnv_factSheet.htm>. 

 
Knott, R. 2005 October 19. Fibonacci numbers and nature. Accessed 

2006 March 28. 
<http://www.mcs.surrey.ac.uk/Personal/R.Knott/Fibonacci/fibna
t.html>. 

 
Mississippi Department of Health. Flu and pneumonia. Accessed 2006 

February 8. 
<http://www.msdh.state.ms.us/msdhsite/_static/14,0,199.html>. 

 
Mississippi Department of Health. For your health important facts for 

college students about meningococcal disease, hepatitis A, and 
hepatitis B. Accessed 2006 February 8. 
<http://www.msdh.state.ms.us/msdhsite/_static/resources/1224.
pdf>. 

Weisstein, E.W. et al. Fibonacci Number. Accessed 2006 March 28. 
<http://mathworld.wolfram.com/FibonacciNumber.html>. 

Prepared by: 
 
Heath E. Capello and 
Nathan Holt 
NSF NMGK-8 
University of Mississippi 
March 2006 
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Risky Business: 
A Game of Choices and Consequences 

 
1. The object of the game is to maneuver from the Start, “S,” to the 

Finish, “F,” of the game board before any other player. 
2. Players roll a die to discover the order of play.  The person who 

rolls the lowest goes first; the next lowest goes second, etc.  In the 
case of a tie, players roll again.  The player with the lower number 
wins the tie and goes ahead of the other player. 

3. Once the order is decided, the first player rolls the die.  The player 
can decide to take any one of the three routes on the board. 

4. If a player lands on a red space, they must draw a Red Risk Card.  
The player must read the risky message aloud and follow the 
instructions on the card.   

a. If when moving backwards as described by the card the 
player lands on another red space, the player must select 
another card, read it, and follow the directions. 

b. This sequence can continue until the player returns to the 
“S.”  If that happens, the player’s turn is forfeited and they 
must wait until all the other players have completed their 
turns before rolling the die again. 

c. After following the instructions, the student should 
announce a way to avoid the behavior on the card.  Each 
time that card is drawn a new way to counter the risky 
behavior must be explained.  If the student cannot create a 
solution to the behavior, then their next turn is forfeited. 

d. Once read, the Red Risk Card goes in a discard pile.  After all 
the cards have been used, the cards are shuffled and can be 
drawn again. 

5. If a player lands on a blue space, the player can move to any other 
blue space on the board that has the same number beside it. The 
player can also decide to stay on the path and not move to another 
blue space. 

6. In order to win, a player must land on the “F” exactly.   
a. If a player needs a four to land on the “F” but rolls a six 

instead, then the player takes the four and bounces back on 
any path two spaces.   

b. The path selected may be a different route than originally 
chosen.  
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c. If when bouncing back the player lands on a red space, then 
the player must draw a Red Risk Card (See Rule 4). 

7. Once a player lands on the “F” exactly, the game is over.  The rest 
of the players can continue to play if they like. 
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Business: A 
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and 
Consequences 
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Red Risk Cards 
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You decided 
to smoke a 
cigarette.  

  
Go back  

6 
spaces. 

You did not 
wash your 
hands after 
using the 
restroom.  

  

Go back  

2 
spaces. 

You did not 
finish your 

antibiotics as 
prescribed by 
your doctor.  

  

Go back  

2 
spaces. 

You forgot to 
cover your 

mouth when 
you sneezed.  

  
Go back  

1 
space. 

You did not 
wear 

protective 
clothing while 

hiking.  
 

Go back  

1 
space. 

You did not 
clean up 
standing 
water.  

  

Go back  

1 
space. 

You played 
video games 
for 3 hours 
everyday.  

  
Go back  

1 
space. 

You do not eat 
at least 5 

servings of 
fruits and 

veggies daily.  
  

Go back  

4 
spaces. 
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You went 
boating 

without a life 
jacket.  

  
Go back  

4 
spaces. 

You went 
swimming 

without a life 
guard.  

  
Go back  

3 
spaces. 

You went 
skateboarding 

without a 
helmet.  

  
Go back  

2 
spaces. 

You got in a 
car without 
a seat belt.  

  
Go back  

5 
spaces. 

You vigorously 
exercise less 
than 3 times 

a week.  
  

Go back  

3 
spaces. 

You chose 
soda over 

water.  
  

Go back  

1 
space. 

You 
consistently get 

less than 8 
hours of sleep.  

  
Go back  

3 
spaces. 

You went 24 
hours 

without 
eating.  

  
Go back  

2 
spaces. 
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You do not 
wear 

sunscreen 
outside.  

  
Go back  

2 
spaces. 

You 
damaged 
someone’s 
property.  

  
Go back  

5 
spaces. 

You got in a car 
with someone 
who has been 

drinking.  

  
Go back  

6 
spaces. 

You bullied 
another 
student.  

  
Go back  

5 
spaces. 

You got 
into a fight 
at school.  

  
Go back  

5 
spaces. 

You used 
an illegal 

drug.  
  

Go back  

6 
spaces. 

You 
skipped 
school.  

  
Go back  

4 
spaces. 

You 
consistently 

do not do your 
homework.  

  
Go back  

3 
spaces. 



You obsess 
about how 

you look and 
how much 
you weigh.  

  

 

Y
g

Y
a

You 
shoplifted.  

  
Go back  

ou painted 
raffiti on a 

school 
building.  

  
Go back  
NSF Nor

Go back  

4 
spaces. 

You do not 

Go back  

6 
spaces. 

5 
spaces. 

You never 
share how you 

are really 
feeling with 

anyone.  
  

Go back  

3 
spaces. 

4 
spaces. 

ou carried 
 weapon 

to school.  
  

Go back  

6 
spaces. 
You allow your 
You went to a 
party and 

drank 
alcohol.  

  
th Mississippi GK-8 18

learn about 
the risks that 

affect you.  

  
Go back  

6 
spaces. 

friends to make 
decisions for 

you.  

  
Go back  

5 
spaces. 



Figure 1: Hulk Hand 
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HULK HANDS GAME PLAY 

1. Only students in the Contagious region 
can infect other students. 

2. Once infected, students are not 
contagious for the first minute.  They 
must spend thirty seconds in the 
Noncontagious area holding their Hulk 
Hand, and another thirty seconds in the 
Sick area attaching their hand.   

3. Immediately after finishing their first 
minute, students may pick up a hand 
from the Contagious area and infect one 
student from the Healthy region.  At this 
point, any other student previously in the 
Contagious region may infect one healthy 
student.  After infection takes place, 
hulked students must return to the 
Contagious area while infected students 
begin their thirty seconds of the disease in 
the Noncontagious region.   

4. Game begins with all students in the 
Healthy area except for one student who 
begins by holding a Hulk Hand in the 
Noncontagious area. 

5. Each thirty second time interval will be 
called out by the game moderator. 

6. The game is over when all students have 
been infected with Hulk Hands. 

 



 
Contagious 
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Sick 
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Noncontagious 
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Healthy 
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Name:________________________ 
Date:_________________________ 

 
Cemetery Data Collection Sheet 

 
Sex Birth 

Month Birth Year Death 
Month 

Death 
Year 

     
     

     
     
     

     
     
     
     

     
     
     
     

     
     
     

     
     

  



 

Figure 2: Fruit Preferences among 100 People
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Figure 3: Park Attendance over one Week
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Figure 4: Monthly Expenses
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Great Graphing 
 

The purpose of this sheet is to guide you through a mini-session of Excel.  
You will learn how to manipulate data and create several different charts.  
Follow each step, listen to directions, and if you have any questions, 
please ask. 
 
 1.    Open the file StepbyStep.xls 
 
Task One: Plot a line graph of the average monthly precipitation for 
Oxford, MS. 
 
1. Click on the tab that says “Precipitation” in the lower left-hand 

corner. 
2. Highlight all of the months and rainfall data (Boxes A3:B14). 
3. Click on the button that is a picture of a bar graph with a blue, 

yellow, and red bar. 
4. Under Chart type: Click on “Line.”  Notice the many options.  

Chose the one that says “Line with markers.” 
5. Click “Next >.” 
6. Click “Next >.” 
7. Under the “Titles” tab (the window says Step 3 of 4) fill in the 

“Chart title,” “Category (X) axis,” and “Value (Y) axis” boxes with 
the appropriate information. 

8. Click the “Legend” tab and click the arrow that says “Show legend.” 
9. Click “Next >.” 

10. Select “As new sheet” and name the chart. 
11. Click “Finish.” 
12. Create a text box in a blank area on the chart by clicking on the 

icon that looks like a white index card with the letter “A” on it.  If 
the icon is unavailable, click on the “View” tab.  Scroll down to 
“Toolbars” and select “Drawing.” 

13. In the text box, type your name, date, and any other pertinent 
information. 

14. Do this on every chart you create unless instructed otherwise by 
your teacher. 

 
Task Two: Show the percentage of each organism type that is either 
endangered or threatened in Mississippi using a pie chart. 
 
1. Click on the tab that says “Species.” 
2. Highlight all of the organisms and numbers (Boxes A3:B10). 
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3. Click on the button that is a picture of a bar graph with a blue, 
yellow, and red bar. 

4. Under Chart type: Click on “Pie,” and chose “Pie” as the chart sub-
type. 

5. Click “Next >.” 
6. Click “Next >.” 
7. Under the “Titles” tab fill in the “Chart title” box with the 

appropriate information. 
8. Would you want to delete the legend this time or is it helpful? 
9. Click the “Data Labels” tab. 

10. Choose “Show percent.” 
11. Click “Next >.” 
12. Select “As new sheet” and name the chart. 
13. Click “Finish.” 
14. Do not forget to add the text box. 
 
Task Three: Create a bar graph showing how many students earned 
in the 90th, 80th, 70th, 60th, and 50th percentile on their chapter test.   
 
1. Click on the tab that says “Grades.” 
2. In cell D1, type the word “BIN.” 
3. In cell E1, type the word “Percentiles.” 
4. In cell F1, type the word “Frequency.” 
5. From D2 to D8, type the following numbers one per cell: 100, 99, 

89, 79, 69, 59, 49. 
6. In order to tell Excel that the following information is categorical, 

in this case percentiles, we must place an apostrophe before each 
category.  From E2 to E8, type the following terms one per cell: 
‘100, ‘90, ‘80, ‘70, ‘60, ‘50, <50.  You will know you did it correctly 
if there is a green triangle in the corner of each cell.  No apostrophe 
is necessary in E8 because the less than symbol indicates a 
nonnumeric value to Excel. 

7. To avoid hand counting each data point, Excel will count all of the 
students who earned a grade in a particular percentile when the 
following steps are employed.  Highlight cell F2.  

8. From the “Insert” dropdown menu, select “Function…”  
9. Where the pop-up menu says “Or select a category:,” click on the 

down arrow and click on “Statistical.” In the “Select a function:” 
box, scroll down until you find the word “FREQUENCY.” Click on 
this function. 

10. Select “OK.”  
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11. When the “Function Arguments” window appears, click on the 
“Data_array” box and highlight the entire range of cells below the 
“Grades” column header (B3:B50).  Then, click the gray box under 
the red X.   

12. Now click on the “Bins_array” box. Highlight the cell range D2:D8. 
Then, click the gray box under the red X. 

13. Click “OK.” 
14. Cell F2 should now contain “0,” the number of values in the data 

array that are equal to 100.  
15. To make the formula operate on the rest of the cells in the 

“Frequency” column, begin by highlighting cell F2. Now drag down 
from cell F2 to highlight the range of cells F2:F8. Note that F2, the 
box containing the frequency formula, MUST be the first box you 
highlight - you cannot start at the bottom and drag up! 

16. Press F2.  
17. Now press Ctrl+Shift+Enter. 
18. You should see the following numbers, one per cell, from F2:F8: 0, 

6, 10, 16, 9, 7, 0. 
19. Because the task only asks for specific percentiles, highlight the 

information contained in cells E3:F7. 
20. Click on the button that is a picture of a bar graph with a blue, 

yellow, and red bar. 
21. Under Chart type: Click on Column. 
22. Click “Next >.” 
23. Click “Next >.” 
24. Under the Titles Tab (the window says “Step 3 of 4”) fill in the 

Chart title, Category (X) axis, and Value (Y) axis boxes with the 
appropriate information. 

25. Click the Legend Tab and click the arrow that says Show legend. 
26. Click “Next >.” 
27. Select “As new sheet” and name the chart. 
28. Click “Finish.” 
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Exciting Excel 
 

The purpose of this sheet is to guide you through a graphing session 
utilizing a large data set.  Follow each step, listen to directions, and if 
you have any questions, please ask.  As needed, refer back to your Great 
Graphing sheets.  Begin each Task by opening a new data sheet (i.e. 
always begin with this first step).  If you notice any cells with “#VALUE!,” 
do not be concerned.  Excel is trying to run calculations without all of 
the necessary information.  This error message should not affect your 
tasks. 
 
  1.  Open the file CemeteryData.xls 
 
Task One:  Create a line graph that shows burials by decade from 
1800-1899 using data from the Oxford Cemetery. 
 

1. To construct the line graph, we must first calculate the number of 
deaths that occurred in each decade. We will do this using an 
array formula, a formula that operates on a group of cells.  Begin 
by creating the following array next to the data set. Note that the 
row and column indices are for your reference only, not to be 
included in the array you construct. A shortcut for the BIN column 
is to type in the first 2 year sets (1799 and1809).  Then, highlight 
the two cells.  Grab the small black square on the lower right-hand 
side and pull down until you see 1899.  This is the extended 
formula feature of Excel.  

 
 

  K L M 
     

1  BIN YEARS FREQUENCY 
2  1799  < 1800  
3  1809  1800-1809  
4  1819 1810-1819   
5  1829 1820-1829   
6  1839  1830-1839  
7  1849  1840-1849  
8  1859 1850-1859   
9  1869 1860-1869   
10  1879  1870-1879  
11  1889  1880-1889  
12  1899 1890-1899   
13    > 1899   
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2. Highlight cell M2. From the “Insert” dropdown menu, select 
“Function…” Where the pop-up menu says “Or select a category:,” 
click on the down arrow and click on “Statistical.” In the “Select a 
function:” box, scroll down until you find the “FREQUENCY” 
function. Click on this function. 

3. Select “OK.”  
4. When the “Function Arguments” window appears, click on the 

“Data_array” box (the one with the red arrow) and highlight the 
entire range of cells below the “Death Year” column header.  Then, 
click the gray box (the one with the red arrow) under the red X.   

5. Now click on the “Bins_array” box. Highlight the cell range K2:K12. 
Then, click the gray box under the red X. 

6. Click “OK.” 
7. Cell M2 should now contain “0,” the number values in the data 

array that are less than or equal to 1799.  
8. To make the formula operate on the rest of the cells in our 

“FREQUENCY” column, begin by highlighting cell M2. Now drag 
down from cell M2 to highlight the range of cells M2:M13. Note 
that M2, the box containing the frequency formula, MUST be the 
first box you highlight - you cannot start at the bottom and drag 
up! 

9. Press F2.  
10. Now press Ctrl+Shift+Enter.  
11. Highlight cells L2:M12.  
12. Using the data you just manipulated, make a line graph and add a 

text box with your name and other information. 
 

Task Two:  Using the data from the Oxford Cemetery, create a pie 
chart that shows the deaths of Oxford, MS by season. 
 

1. Highlight all of the data. 
2. From the dropdown “Data” menu, choose “Sort…” Select “(2) 

Month #” from the “Sort by” field and then click on the “Ascending” 
circle.  

3. Press “OK.”  
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4. Create the following array below the data set. Note that the row 
and column indices (plural for index) are for your reference only, 
not to be included in the array you construct. 

 
 A B C D 
     

300     
301 BURIAL MONTH RANGE SEASON NUMBER OF BURIALS  
302 January - March Winter   
303 April - June Spring   
304 July - September Summer   
305 October - December Fall   
306 Unknown Unknown   

 
5. Highlight cell C302. From the “Insert” dropdown menu choose 

“Function…” From the “Or select a category:” dropdown menu 
choose “Statistical.” Scroll down the list of functions until you find 
“COUNT.” Select this function and then click “OK.” 

6. When the “Function Arguments” window opens, click on the gray 
box (the one with the red arrow) and highlight all of the cells in 
column F that contain a 1,2, or 3. The “Value1” field should now 
contain the cell range F2:F49.  

7. Click “OK.” Cell C302 should now have the number that 
corresponds to the number of burials that occurred in the winter.  

8. Using the appropriate cells, repeat steps 5 - 7 to find the number 
of burials that occurred during the spring (4, 5, 6), summer(7, 8, 
9), and fall (10, 11, 12). Note that cell ranges F50:F95, F96:F156, 
and F157:F213 correspond to the burials occurring in the spring, 
summer, and fall, respectively. Then, use the “COUNT” function to 
determine the number of burials for which the time of year is 
unknown, corresponding to the cell range F214:F297.  In order to 
have Excel count the unknown months, notice that 13s were 
added as the unknown month number. 

9. Highlight the range of cells B301:C306.  
10. Using the data you just created, make a pie chart adding 

percentages and possessing a text box. 
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Task Three:  Using the data from the Oxford Cemetery, create a bar 
graph that shows burials by sex prior to 1900.   
 

1. Write “Sex” in cell A300 and “Number of Deaths” in cell B300. 
Write “Male,” “Female,” and “Unknown” in cells A301, A302, and 
A303, respectively. 

2. Instead of counting the frequency of male and female deaths by 
hand, we can write an Excel formula to do it for us. Click on cell 
B301, the cell corresponding to the number of male deaths. 

3. From the dropdown “Insert” menu, select “Function…”  
4. When the “Insert Function” window appears, select “Statistical” 

from the “Or select a category:” list. Scroll down the “Select a 
function:” list until you find “COUNTIF.” Click “OK.” 

5. When the “Function Arguments” window appears, click on the 
“Range” box (the one with the red arrow) and highlight the entire 
range of cells in the “Sex” column. The “Range” field should show 
“A2:A297.” Then, click the gray box (the one with the red arrow) 
under the red X.  In the “Criteria” field, type a capital M in 
quotation marks and then click “OK.” 

6. Cell B301 should now contain the number of male burials at 
Oxford Cemetery prior to 1900 (120). 

7. Click on cell B302, the cell corresponding to the frequency of 
female deaths. Repeat steps 4. through 6., this time typing a 
capital F in quotation marks in the “Criteria” field of the “Function 
Arguments” window. Click “OK.” Cell B302 should now contain the 
number of female burials at Oxford Cemetery prior to 1900 (114). 

8. Click on cell B303, the cell corresponding to the number of people 
buried in Oxford Cemetery prior to 1900 whose sex is unknown. 
Repeat steps 4. through 6., this time typing two quotation marks 
in the “Criteria” field of the “Function Arguments” window. There 
should be no space between the quotation marks. Click the “OK” 
button. Cell B303 should now contain 62.  

9. Using the data you just created, make a column graph with a text 
box. 
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