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December 7: Pearl Harbor Is Attacked 
At 7:55 A.M. on Sunday morning, December 7 
of the Mystery Year, the Imperial Japanese 
Navy Air Service made a surprise military 
attack against the U.S. naval base at Pearl 
Harbor in Honolulu, Territory of Hawaii.  

2,403 Americans died in the attack, and 
1,178 were wounded. About 20 U.S. naval 
vessels (including 8 battleships) and over 300 
airplanes were damaged or destroyed. The 
next day, President Franklin D. Roosevelt 
asked Congress to declare war on Japan — 
marking the formal entry of the United States 
into World War II.  

 
 
 

 
 
 
 
 
 
 
 

 

 

 
 

Remember December 7th!, by Allen Saalburg, 
poster issued by the United States Office of War Information  

The combatants in World War II used codes to communicate secret messages. You 
will use the Code below to send “secret information” back to headquarters. The folks 
at headquarters will use the Decoder to decipher the information. 

Code  Decoder 
d = 79.5 
e = 12 
f = 12 

g = e + f 
h = f + g 
j = g + h 

 Number of planes: g ÷ f 
Number of ships: j – h 
Number of soldiers: g • d + 7 

Write the answer for each clue on the blanks. Then find the sum 
of your answers. The sum of the answers is the Mystery Year.  

¡ Based on the code, how many planes are there?     

¡ Based on the code, how many ships are there?   

¡ Based on the code, how many soldiers are there?   

¡ Add your answers on the blanks to determine the Mystery  
Year. As a check, the sum of the digits in the Mystery Year  
is 5 less than the number of naval vessels that were 
damaged or destroyed at Pearl Harbor.   

 
 
 
 
 

   
 

         
 Thousands Hundreds Tens  Ones 
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How to Use 
Math History-Mystery Puzzles 
Warm-up Activities for Middle School 

Each puzzle begins with historical information about a particular person or event. The topics 
selected reflect the diverse nature of our society. Students use the clues that follow to determine 
the Mystery Year when the event occurred. In some cases, data needed to solve a clue is 
contained within the historical information. This reinforces what students experience in the real 
world: The data needed to solve a problem may not all appear in the same place. 
The math content of the warm-ups is based on a spiral review of skills. During the early months 
of the school year, they provide important math review skills drawn from Grades 5 and 6. As the 
year progresses, the skills advance to those of Grades 6 and 7 — with an abundance of real-world 
connections related to the contexts of the events. Towards the end of the school year, math skills 
from Grade 8 are included that can also be handled intuitively by students in earlier grades. It 
should be noted that many high-school teachers are using the puzzles with success to provide 
students with important skills review in context. 
Students focus on a number of different math skills and concepts in the same warm-up. The spiral 
review is intended to help students keep their skills sharp. Also, the clues are intended to provide 
day-to-day mathematical variety. So, while students may be studying in unit, on, say, percent, they 
may be solving clues that review fractions or measurement. 
Each clue produces a digit of the Mystery Year. As the clue is solved, students record the digit 
in the box to the right of the clue and into the place-value chart for the Mystery Year at the bottom 
of the first page of the puzzle. The final clue with each puzzle provides a “check” for 
determining the correct Mystery Year. 
Provided with each puzzle are extensive Teacher Notes with Sample Solution Strategies that 
include valuable teacher information that address the following: 

Ø The specific Common Core State Standards for Mathematical Content that are
addressed in the clues. When a clue employs skills that are not directly addressed by a
Standard for Mathematical Content, one or more Standards for Mathematical Practice
are cited.

Ø Step-by-step solutions designed so thoroughly that parents working with students at
home are equipped to help their child. Alternative solution strategies are detailed to
illustrate various paths to the solution.

Ø Math Notes that provide additional mathematical background for the teacher. This
includes various pedagogical insights that include an analysis of related common student
misconceptions with intervention suggestions.

Ø Extensions that allow advanced students to take the content to the next level.
Ø Multicultural Notes to bring to light the contributions from various cultures related to the

discovery / development of the content of the puzzle.
Ø Historical Notes to provide further context for the theme of the puzzle. Often these notes

delve into social justice issues related to the theme of the puzzle. Included are links to
video clips and uplifting quotes.

Even though we do not provide a separate puzzle for each day of a given week, we view the 
puzzles as being daily puzzles because of the extensive activities and extensions that are 
provided with the Teacher Notes that may be used during the other days of the week. 
To download a FREE, more extensive document describing How to Use the puzzles, go to 
https://www.teacherspayteachers.com/Product/FREE-How-to-Use-Math-History-Mystery-Puzzles-for-Middle-
School-manual-7037642 
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Teacher Notes and Sample Solution Strategies for December 7 
 
December 7: Pearl Harbor Is Attacked 

CCSS: 6.EE.2.c, 5.NBT.7, MP2 (Reason Abstractly and Quantitatively). 
Mystery Year: 1941	 
¡ Before the Decoder can be used, we need to find the values of g, h, and j, where… 

d = 79.5,   e = 12,   f = 12,   and 
g = e + f,   h = f + g,     j = g + h. 

So, g = 12 + 12 = 24,   h = 12 + 24 = 36, and   j = 24 + 36 = 60. 
Based on the Decoder, the expression for the number of planes is g ÷ f. So, the 
number of planes is equal to 24 ÷ 12, or 2. So, 2 should be placed on the first answer 
blank. 

¡ Based on the Decoder, the expression for the number of ships is j – h. So, the number 
of ships is equal to 60 – 36, or 24. So, 24 should be placed on the second answer 
blank. 

¡ Based on the Decoder, the expression for the number of soldiers is g • d + 7. So, the 
number of soldiers is equal to 24 • 79.5 + 7 = 1,908 + 7, or 1,915, So, 1,915 should be 
placed on the third answer blank. 

¡ The sum of the numbers on the four answer rules is 2 + 24 + 1,915, or 1,941. So, the 
Mystery Year is 1941. As a check, the clue tells us that the sum of the digits in the 
Mystery Year is 5 less than the number of naval vessels that were damaged or 
destroyed at Pearl Harbor. Based on the introduction text, there were 20 naval vessels 
that were damaged or destroyed at Pearl Harbor. So, 5 less than 20 is 15. Because the 
sum of the digits in 1941 is 15, the Mystery Year checks as being 1941. 

Math Note: Cryptology is the science of secret writing or communications in code. It 
originated with the human desire to communicate secretly — and is as old as writing 
itself.  

“ Given their strong connections to mathematics, linguistics, history, politics, and computer 
technology, the concepts of cryptography and cryptanalysis offer excellent opportunities to 
introduce certain mathematical terms and techniques and to demonstrate the important role 
that mathematics plays to various walks of life.  
When designed and introduced properly, activities built around cryptography provide 
exciting, useful, and creative fields of study that incorporate data analysis and 
representation, the development of problem-solving techniques, the improvement of verbal 
and written communication, and the recognition of connections outside of mathematics.” 

—Paul D. Marshall and Laszlo Varro,  
Chinese International School in Hong Kong, quoted from “Cracking the Code,”  

in the August 2004 issue of Mathematics Teaching in the Middle School 

Extensions 
o Have students use the Internet or other sources to help them write a report on secret 

codes. The report might deal with any of these areas: 
frequency analysis (See Code Based on Frequency Analysis on the next page.) 
substitution codes 
transposition codes 
codes used by coaches in sports to send signals to players 
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use of codes to protect information, such as for pay-per-view TV signals, 
communication between computers, and other commercial applications 

history of codes (including the use of codes in wars, such as the German “Enigma” in 
World War II and the Navajo Code Talkers — whose code, based on their native 
tongue, was the only code used during World War II that was not broken) 
Movie Note: The 2002 movie, Windtalkers, is based on the true story of the 
Navajo code talkers during World War II. 

o Code Based on Frequency Analysis: The 
table at the right shows the approximate 
percent of use of each letter in ordinary 
written English. The percents were 
calculated by counting the letters in 
thousands of sentences. These percents are 
found to be about the same when comparing 
one large sample of writing to another. 
Have students select an article from a 
newspaper or magazine. Have them make a 
frequency table to determine the letter 
frequencies for the letters in the article.  
Then have them convert the frequencies  
to percents. Discuss how the percents for the letters in the article compare 
with the percents shown in the table.  
Then have them create their own code, where the symbol they use with the greatest 
frequency in the code stands for the letter E, the next-most frequent symbol stands for 
T, the next-most, A, and so on — for at least some of the symbols. Have students 
exchange the codes and try to break them. 

o You may want to check out the following small-group cryptology activities that 
appear in the work-text, Mathematics Explorations: Detective-style Activities for the 
Real World, Second Edition, by David B. Spangler, published by Good Year Books 
(a division of Social Studies School Services): 
à “Who Is the Prime Suspect? Using Prime Numbers and a Spreadsheet to Decipher 

a Secret Code 
à “Mode Code”: A Frequency Analysis Decoding Activity that Employs Simple 

Statistics 

Historical Notes: On December 6, 1941 — a day before the attack — the U.S. 
intercepted an encrypted Japanese message. The decrypted version of the message 
revealed that the Japanese were inquiring about ship movements and berthing positions at 
Pearl Harbor. The cryptologist gave the decrypted message to her superior who 
responded by saying he would get back to her on Monday, December 8.  
The Japanese strike force consisted of 353 aircraft launched from four aircraft carriers. 
The attack also consisted of two heavy cruisers, 35 submarines, two light cruisers, nine 
oilers, two battleships, and 11 destroyers.  
The main objective of the Japanese military was to destroy the Pacific Fleet of the United 
States — and in particular, its three aircraft carriers that the Japanese had hoped would be 
in port. Had the Japanese been successful, it would have been much more difficult for the 
Americans to strike back as Japan’s armed forces spread across the South Pacific. But the 
Japanese failed to achieve their main objective. All three aircraft carriers were away from 
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the naval base on December 7 — and were thus untouched by the attack. Also, key 
onshore facilities such as oil storage depots, repair shops, shipyards and submarine docks 
were untouched. 
However, less than two hours after the surprise attack was over, all eight battleships in 
Pearl Harbor — the USS Arizona, USS Oklahoma, USS California, USS West Virginia, 
USS Maryland, USS Pennsylvania, USS Tennessee and USS Nevada — were damaged or 
destroyed. The USS Utah, a former battleship, was also in port at the time — and was 
sunk during the first minutes of the attack — with 64 men being killed. The Arizona 
exploded and sank with 1,177 men trapped inside who died. It remains sunken in Pearl 
Harbor with its crew onboard. A U.S. flag flies above the sunken battleship, which serves 
as a memorial to all Americans who died in the attack. All but the USS Arizona and USS 
Utah were eventually salvaged and repaired. 
National Pearl Harbor Remembrance Day (also known as Pearl Harbor Day) is 
observed each year in the United States on December 7 to remember and honor the 2,403 
Americans who died during the Japanese surprise attack. This consisted of 2,008 navy 
personnel, 109 marines, 218 army, and 68 civilians. 

 

 
Japanese Prime Minister Shinzō, a 
U.S. Navy sailor, U.S. President 
Barack Obama, and United States 
Indo-Pacific Command Commander 
Admiral Harry B. Harris, Jr. render 
honors at the USS Arizona Memorial 
on December 27,  2016. 

 

 

 

“Yesterday, December 7, 1941 — a date which will live in infamy — the United States 
of America was suddenly and deliberately attacked by naval and air forces of the Empire 
of Japan. … No matter how long it may take us to overcome this premeditated invasion, 
the American people in their righteous might will win through to absolute victory. I 
believe I interpret the will of the Congress and of the people when I assert that we will 
not only defend ourselves to the uttermost, but will make very certain that this form of 
treachery shall never endanger us again.” 

—President Franklin D. Roosevelt, in his address to a 
 joint session of the U.S. Congress on December 8, 1941  

Watch “FDR Infamy Speech Asking Congress to Declare War (12/8/41)” (7:59): 
https://www.youtube.com/embed/YhtuMrMVJDk 

“I fear all we have done is to awaken a sleeping giant and fill him with a terrible resolve.” 
—film quote, attributed to Japanese Admiral Isoroku Yamamoto, 

 after the attack on Pearl Harbor, in Tora! Tora! Tora! and other movies.  
However, there is no written evidence that Yamamoto ever made that statement. PREVIE
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