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Name    

First Mass Trial Inoculations of the Polio Vaccine 
February 23 of the Mystery Year is the date of the first mass trial 
inoculations of the polio vaccine in the U.S. Nation-wide testing 
followed 2 months later, with more than 1 million participants. 
Dr. Jonas Salk, American virologist and medical researcher, 
developed this highly successful vaccine, known as IPV 
(inactivated polio vaccine, by injection). The children involved in 
the trials were known as the polio pioneers. Salk’s vaccine was 
declared safe the next year and administered nation-wide. 
Three great success stories of modern medicine include the 
polio, the smallpox, and now the COVID-19 vaccines. 

 

 

 

 

Use the clues to find the Mystery Year. Show your work.  

Another form of the polio vaccine is known as OPV 
(oral), developed by Dr. Albert Sabin in 1961. The 
vaccine was administered in liquid form on a sugar 
cube, providing the inspiration for the song, “Just a 
Spoonful of Sugar,” from the musical Mary Poppins. 
According to the American Heart Association, the 
daily recommended maximum number of spoonfuls 
(teaspoons) of sugar should not exceed x teaspoons for 
women and 1.5 times that quantity for men.  

1.  Suppose the maximum combined daily 
recommended teaspoons of sugar for women 
and men is 15. What is the recommended 
number of teaspoons for women? 

 
 

Two less than that number is the ones 
digit of the Mystery Year. 

Polio was one of the most feared diseases of the 20th 
century. Before Salk’s vaccine, there were many 
annual cases of paralysis and deaths from polio. 

2.   Find the volume of a sugar cube that measures 
15 mm on each side. What is the product of that 
number and 4 ? (The product was the annual 

number of cases of paralysis in the U.S.) 

 
 

 

The thousands digit of the answer is the 
tens digit of the Mystery Year. 

3. Find the surface area of a sugar cube that 
measures 15 mm on each side. Then increase the 
surface area by 550 square millimeters. (The 
answer was the number of annual deaths from 
polio in the U.S., with most affecting children.) 

 
 

The hundreds digit of the answer is the 
hundreds digit of the Mystery Year. 

 
4.  Use this clue as a check on the other clues:  
 The first COVID-19 vaccine trials were 

administered in March of 2020, fifty-nine years 
after Sabin developed his oral polio vaccine. 
Salk’s mass trials of his vaccine occurred x years 
prior to Sabin’s, where x is the denominator of 
the unit fraction that is equivalent to 0.  

 
 

 
 

 

 
  

4
9

142857

February 23 Puzzle 

What is the Mystery Year of the first 
mass trials of polio vaccinations?  

 
 _______ _______ _______ _______ 
 Thousands Hundreds Tens Ones 

Polio Vaccine 
Newspaper Headlines 
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Name    

First Mass Trial Inoculations of the Polio Vaccine 
February 23 of the Mystery Year is the date of the first mass trial 
inoculations of the polio vaccine in the U.S. Nation-wide testing 
followed 2 months later, with more than 1 million participants. 
Dr. Jonas Salk, American virologist and medical researcher, 
developed this highly successful vaccine, known as IPV 
(inactivated polio vaccine, by injection). The children involved in 
the trials were known as the polio pioneers. Salk’s vaccine was 
declared safe the next year and administered nation-wide. 
Three great success stories of modern medicine include the 
polio, the smallpox, and now the COVID-19 vaccines. 

 

 

 

 

Use the clues to find the Mystery Year. Show your work.  

Another form of the polio vaccine is known as OPV 
(oral), developed by Dr. Albert Sabin in 1961. The 
vaccine was administered in liquid form on a sugar 
cube, providing the inspiration for the song, “Just a 
Spoonful of Sugar,” from the musical Mary Poppins. 
According to the American Heart Association, the 
daily recommended maximum number of spoonfuls 
(teaspoons) of sugar should not exceed x teaspoons for 
women and 1.5 times that quantity for men.  

1.  Suppose the maximum combined daily 
recommended teaspoons of sugar for women 
and men is 15. What is the recommended 
number of teaspoons for women? 

 
 

Two less than that number is the ones 
digit of the Mystery Year. 

Polio was one of the most feared diseases of the 20th 
century. Before Salk’s vaccine, there were many 
annual cases of paralysis and deaths from polio. 

2.   Find the volume of a sugar cube that measures 
15 mm on each side. What is the product of that 
number and 4 ? (The product was the annual 

number of cases of paralysis in the U.S.) 

 
 

 

The thousands digit of the answer is the 
tens digit of the Mystery Year. 

3. Find the surface area of a sugar cube that 
measures 15 mm on each side. Then increase the 
surface area by 550 square millimeters. (The 
answer was the number of annual deaths from 
polio in the U.S., with most affecting children.) 

 
 

The hundreds digit of the answer is the 
hundreds digit of the Mystery Year. 

 
4.  Use this clue as a check on the other clues:  
 The first COVID-19 vaccine trials were 

administered in March of 2020, fifty-nine years 
after Sabin developed his oral polio vaccine. 
Salk’s mass trials of his vaccine occurred x years 
prior to Sabin’s, where x is the denominator of 
the unit fraction that is equivalent to 0.  
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What is the Mystery Year of the first 
mass trials of polio vaccinations?  

 
 _______ _______ _______ _______ 
 Thousands Hundreds Tens Ones 

Answer Key  

 1 9 5 4 

SAMPLE:  0.  = ,  so x = 7.  

Sabin's oral polio was 59 years before 2000. 
2020 – 59  = 1961 
Salk’s IPV was 7 years earlier, in 1954. 

142857 1
7

Polio Vaccine 
Newspaper Headlines 

 

SAMPLE: 6(152) = 6(225), or 1,350 mm2  

1,350 + 550 = 1,800 

SAMPLE: x + 1.5x = 15;  2.5x = 15; x = 6 
So, the maximum is 6 teaspoons for women. 

SAMPLE: (15)3 ´ 4  = 3,375 ´  = 15,000 4
9
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Complete Solutions, Teacher Notes, & Extensions 
First Mass Trial Inoculations of the Polio Vaccine in the U.S. 

February 23 
Puzzle 

Mystery Year: 1954 
CCSS: MP1 (Solve Problems and Persevere in Solving Them), 5.NBT.7, 7.EE.3, 5.MD.3, 5.NF.6, 
6.EE.1, 7.G.6, 7.NS.3, 7.NS.2.d. 
Topics: use reasoning with “guess, test, and revise,” set up and solve an equation, volume and 
surface area of a cube, repeating decimals. 

 Clue 1 Solution   Students may solve this clue by reasoning (testing combinations of quantities of 
spoonfuls [teaspoons] for women), or algebraically. 
o Solve by Reasoning: 

Knowing that the total recommended number of teaspoons of sugar should not exceed x for 
women, the number for men is 1.5 times that (or 1.5x), and the total of the two is 
15 teaspoons, then the guess, test, and revise strategy can be implemented, as shown in the 
table below. Various values of x are being tested. 

Women 
(x) 

Men 
(1.5x) 

Total: 
Is the total 15? 

2 1.5 • 2 = 3 No: 2 + 3 ≠ 15 

3 1.5 • 3 = 4.5 No: 3 + 4.5 ≠ 15 
Aha! The number of teaspoons for women must be an even number! 
Why? (An odd number multiplied by 1.5 will always produce a 
product that ends in 0.5.) 

4 1.5 • 4 = 6 No: 4 + 6 ≠ 15 

6 1.5 • 6 = 9 YES!: 6 + 9 = 15 
The maximum daily number of teaspoons of sugar for women is 6. 

Because 2 less than 6 is 4, the ones digit of the Mystery Year is 4. 
o Solve Algebraically: 

The given information translates into this equation: x + 1.5x  = 15  
Solve for x. 

x + 1.5x = 15 
2.5x = 15 Combine like terms on the left side. 
2.5x ÷ 2.5 = 15 ÷ 2.5 Divide each side of the equation by 2.5. 
x = 6 Simplify each side. 

So, 6 teaspoons is the daily recommended maximum number of teaspoons of  
sugar for women. Because 2 less than 6 is 4, the ones digit of the Mystery Year is 4. 

Math Note: A common student misconception is to ignore the coefficient of a variable when it is 1. 
In x + 1.5x, those students do “not see” the coefficient of x, so they obtain a sum of 1.5x. To help 
students “see” the coefficient, advise them to rewrite the term as (1)x  to remind them of the correct 
coefficient. 
Additionally, providing a verbal/visual translation like the following can help students understand that 
x means (1)x:  

I have an apple (a), and Johnny Appleseed has 5 apples (5a). When we combine our apples, 
(a + 5a), how many will we have? (6 apples, or 6a). Why 6 and not 5? (Because “an apple” 
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implies 1 apple.) So, what is a + 10a? (11a). What about 15a – a? (14a). And, a + 1.5a? (2.5a). 
Historical Notes 
Watch a video (3:11) of Julie Andrews singing, “Just a Spoonful of Sugar,” from the 1964 musical 
Mary Poppins https://www.youtube.com/watch?v=_L4qauTiCY4 . 
For an interesting connection between the song and the polio vaccine, check out: 
https://www.upworthy.com/mary-poppins-spoonful-of-sugar-explanation  

 Clue 2 & Clue 3 Solutions   To determine the number of annual cases of paralysis, and the number 
of annual deaths due to polio annually (prior to Salk’s vaccine), students apply the volume and 
surface area formulas for a sugar cube measuring 15 mm on each side. 

[Clue 2] Volume of a Cube: 
Formula: V = s3 

V = (15)3 Replace s with 15, the length of a side. 
V = 3,375 mm3 Find the cube of 15 (multiply: 15 • 15 • 15). 

Next, multiply by 4 : 

3,375 ´ 4    

3,375 ´  Rename 4  as an improper fraction: 4 wholes contain 4 ´ 9, or  

36 ninths. Then add 4 ninths to produce 40 ninths. 

 Express the product as a single fraction. 

 Multiply the factors in the numerator. 

15,000 Divide by 9. 
So, the annual number of cases of paralysis due to polio (prior to Salk’s vaccine) was 15,000. 
Thus, the tens digit of the Mystery Year is 5. 

[Clue 3] Surface Area (SA) of a Cube: 
Formula: SA = 6s2 
SA = 6(152) Replace s with 15. 
SA = 6(225) Find the square of 15 (multiply: 15 • 15). 
SA = 1,350 mm2 Multiply. 

When 1,350 is increased by 550, the sum is 1,900. So, the annual number of deaths due to polio 
(prior to Salk’s vaccine) was 1,900. Thus, the hundreds digit of the Mystery Year is 9. 

 Clue 4 Solution   The first COVID-19 vaccine trials occurred in March of 2020. Sabin’s OPV (oral 
polio vaccine) was developed 59 years earlier, or in 1961. Salk’s IPV (inactivated polio vaccine) 
was developed x years prior to Sabin’s, where x is the denominator of the fraction that is 
equivalent to the repeating decimal  0. . A repeating decimal is a decimal that includes 
an infinite pattern of repeating digits. Using the strategy of guess, test, and revise, students 
should conclude that 0.  = . (Because  = 0.2 and  = 0.125, the only reasonable unit 

fractions to test are  and .) 

So, x = 7, which means that Salk’s IPV was developed in 1961 – 7, or in the year 1954. The digits 
in the Mystery Year determined so far are __9 5 4, so this confirms that the Mystery Year is 1954. 

4
9

4
9
40
9

4
9

3,375 ×  40
9

135,000
9

142857

142857 1
7

1
5

1
8

1
6

1
7
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Extension to Convert a Repeating Decimal to a Fraction: For students who have worked 
with repeating decimals and/or 8th-grade/Algebra 1 students, have them convert the repeating 
decimal, 0. , to its equivalent fraction algebraically. 

Let x = 0. . 

1,000,000x = 142,857.  Multiply each side of the equation by 1,000,000.* 

1,000,000x = 142,857.  Subtract x from each side of the equation.  

–  x  =        0.   
 999,999x  = 142,857 

x   =   Divide each side of the equation by 999,999. 

x   =   Simplify the fraction by applying divisibility rules.** 

* Why did we multiply by 1,000,000? 
The goal is to remove the repetend (the repeating decimal portion) from the equation. This is 
accomplished by multiplying each side of the equation by a power of 10 that “moves” the decimal 
point to the right of the repetend. This is accomplished, in this case, by multiplying each side of the 
equation by 106. Thus, in the next step, the subtraction results in a difference that is a whole number 
(142,857). 

**  How do we know the fraction simplifies to ?  

With large numbers in both the numerator and denominator such as this one, students may 
simply start by observing the numbers and, seeing all the 9s in the denominator, consider 
checking both the numerator and denominator for divisibility by 9. Because they are both 
divisible  by 9,  this would lead to the simplified fraction .  

Next, students may observe all the 1s in the denominator and consider the sum of those digits, 
6, which is divisible by 3, followed by checking the numerator for divisibility by 3 — which it 
is. This leads to the simplified fraction .  

Note: Because the original fraction is divisible by 9 and the subsequent simplified fraction is 
divisible by 3, the original fraction is divisible by 27. If students get to this point and struggle 
with how to proceed, you may suggest they check the denominator for divisibility by 2 through 
9. All those possible factors can easily be eliminated — other than 7.  
Here is how to check if a number is divisible by 7:  

1. Take the last digit of the number and double it.  
2. Subtract that product from the remaining digits of the original number.  
3. Continue this process until you reach a point where you cannot subtract further and the 

remaining difference is either 0 or a number divisible by 7. See the steps below for an 
illustration: 

37,037  The last digit is 7, so 2 • 7 = 14. 
3,703 – 14 = 3,689 The last digit is 9, so 2 • 9 = 18. 
368 – 18 = 350 350 is divisible by 7, so 37,037 is also divisible by 7. 

Knowing this, when the denominator is divided by 7, the quotient is 5,291, which leads to the 
simplified fraction of . 

142857

142857

142857

142857
142857

142,857
999,999
1
7

1
7

15,873
111,111

5,291
37,037

1
7

(x is subtracted from the left side, the value of x 
— the repeating decimal — from the right side.) 
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Extension: For a lesson plan that involves math, statistics, and probability that focuses on 
interpreting efficacy percentages for various COVID-19 vaccines (with a PDF link for a student 
version), check out: < https://www.nytimes.com/2020/12/13/learning/what-does-95-effective-mean-teaching-
the-math-of-vaccine-efficacy.html >. This lesson plan is made available through The Learning 
Network of the New York Times. Effectiveness rates for the various vaccines are discussed in the 
Historical Notes that follow. 
Historical Notes: The Centers for Disease Control and Prevention (CDC) reported the following 
based on data compiled through November 2021 (use the link to check for more recent upates) 
<https://covid.cdc.gov/covid-data-tracker/#rates-by-vaccine-status>: 

o People who were unvaccinated had a greater risk of testing positive for COVID-19 and a greater 
risk of dying from COVID-19 than people who were fully vaccinated. In October 2021, the rates 
were 5 times as likely and 14 times as likely, respectively. 

o People who were fully vaccinated with an additional or booster dose had lower case rates 
compared with those without an additional or booster dose. Both of these groups had much lower 
risk of testing positive for COVID-19 and a lower risk of dying from COVID-19 compared with 
people who were unvaccinated.  

 Historical Notes.     
A few background facts about the polio vaccine: The first U.S. polio epidemic was in 1894. The 
March of Dimes organization was born in 1938, with its dedicated mission to finding a cure for 
polio and eradicating it. Researchers began working on a polio vaccine in the 1930s, but early 
attempts were unsuccessful. An effective vaccine wasn’t available until 1953, when Dr. Jonas 
Salk introduced his inactivated polio vaccine (IPV) following a surge in polio cases in 1952. 
On February 23, 1954, a group of children from Arsenal Elementary School in Pittsburgh, 
Pennsylvania, received the first injections of the new polio vaccine developed by Dr. Salk. The 
first large-scale clinical trial of Salk's vaccine began in 1954 and enrolled more than 1 million 
participants. It was the first vaccine trial to implement a double-blind, placebo-controlled design 
— now a standard requirement in the modern era of vaccine research, according to Arnold S. 
Monto's 1999 review published in the journal Epidemiological Reviews. (In a double-blind study, 
neither the participant nor the investigators knows if the patient received the placebo [a harmless 
inert substance such as a sugar cube] or the medical intervention. In that way, human bias is 
minimized.)  
The polio vaccine has been available to the general public since 
1955. In 1955, Salk’s vaccine, the inactivated polio vaccine 
(IPV), was given as an injection. Then, in 1961, a more 
convenient form —the oral polio vaccine (OPV) developed by 
Albert Sabin — was given as liquid drops on sugar cubes. 
OPV was recommended for use in the United States for almost 
40 years, from 1963 until 2000. Since 2000, only IPV is 
recommended to prevent polio in the United States. As of 1979, 
polio was eradicated in the United States, and in 1991, from the 
Western Hemisphere! 

 

 
On December 1, 2019 the first person in the world reported symptoms to what would become 
known as coronavirus disease, or COVID-19. Amazingly, the first COVID-19 vaccine was 
administered (outside of trials) just a bit more than a year later on December 14, 2020. Due to 
“OWS” (Operation Warp Speed, March 2020), much funding was invested in COVID-19 

This 1963 poster featured CDC's national symbol of public health, the 
"Wellbee," encouraging the public to receive an oral polio vaccine. 
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vaccine research and development, expediting its approval and its administration to the general 
public.  

Resource Note: The title of the December 1 Math History-Mystery Puzzle is “First Person 
with COVID-19.”  

Prior to the vaccines currently being administered for COVID-19, the fastest timeframe for a 
vaccine to get developed, tested, and approved for public administering was the mumps vaccine 
(1967) — which took 4 years to develop! (Due to the arduous process, vaccine development 
requires, on average, from 10 to 15 years.)  
Ø NOTE: The polio, smallpox, and COVID-19 vaccines represent some of humanity's 

most impressive scientific achievements. 

For timelines of the development of vaccines, check out:  
For Polio: 
Ø https://www.historyofvaccines.org/timeline/polio  
Ø https://www.livescience.com/polio-virus-vaccine.html  
Ø http://bit.ly/2MSKw3b  

For COVID-19: 
Ø World Health Organization: http://bit.ly/2KgwHum  
Ø BioSpace: https://www.biospace.com/article/a-timeline-of-covid-19-vaccine-development/  
Ø CDC: https://www.cdc.gov/museum/timeline/covid19.html 

For all Vaccines: 
Ø “The History of Vaccines” from the College of Physicians of Philadelphia: 

https://www.historyofvaccines.org/timeline/all  
Ø “Vaccine Development Throughout History” from the U.S. National Library of Medicine 

| National Institutes of Health: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8386248/ 

“There is hope in dreams, imagination, and in the courage of those who wish to make 
those dreams a reality.”  —Dr. Jonas Salk (1914–1995) 

“How did we cure polio, smallpox and send a man to the moon? How did we decode the 
human genome in just 13 years? Collaboration. Focus on a specific goal, and teamwork.” 

—Margaret Cuomo, (1955 – ), radiologist, philanthropist, and blogger on health issues  

“The story of FDR as U.S. Commander in Chief is a heroic war story of a president who 
had already overcome great adversity in facing polio* but who went on to take the reins of 
our armed forces in the greatest conflagration in human history — on our behalf.” 

—Nigel Hamilton (1944 – ), author 

“The only limit to our realization of tomorrow will be our doubts of today. 
Let us move forward with strong and active faith.”  

—President Franklin D. Roosevelt  
(lived 1882 –1945; U.S. President 1933–1945) 

* Franklin Roosevelt was paralyzed from the waist down. His symptoms began in 
1921 — and they were first thought to be due to polio. But it was later discovered 
that it was likely due to Guillain-Barré syndrome (that had not been considered 
during his lifetime). In 1938, he founded the National Foundation for Infantile 
Paralysis, leading to the development of the polio vaccine 

 
Rare photo of President Roosevelt in a wheelchair, 1941 
(Roosevelt avoided being photographed in a wheelchair.) 
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How to Use Math History-Mystery Puzzles
Warm-up Activities for Middle School

PROFESSIONAL DEVELOPMENT SUPPORT
Provided with each puzzle are extensive Teacher Notes with sample, step-by-step  
solutions and scaffolding strategies that include valuable teacher information.
➤	Step-by-Step Solutions are designed so even beginning teachers will 

be well-equipped to help all students. Alternative solution strategies are 
detailed to illustrate various paths to the solution.

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

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

related to the discovery/development of the content of the puzzle.
➤	Historical Notes 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.

To download a FREE, more extensive document describing how to use the puzzles,  
go to: https://www.teacherspayteachers.com/Product/7037642

OVERVIEW 
These puzzles connect mathematics to other disciplines, inspirational individuals, historical & 
current events, social justice issues, and pop culture — to reflect the diverse nature of our society. 
Each puzzle has brief information and questions about a specific day in history.

	 Mystery Year  Each puzzle begins with the critical reading of a passage of historical 
information about a particular person or event in a Mystery Year. Students use math 
clues to determine the year when the event occurred. Each clue produces a digit of 
the Mystery Year, and the final clue provides a check on the other clues.

	 Bellringers  The puzzles are ideal for warm-ups, sponge activities, skills-review/test 
prep, enrichment/challenge activities, mini-lessons –– and even as activities for math 
clubs. Pages are ready to print or assign digitally to individuals or small groups.

	 Test Prep  The math content of the warm-ups is based on a daily mixed review of 
skills. By revisiting a variety of important skills on a daily basis, students are likely to 
keep those skills sharp for the high-stakes tests that they will be taking later in the 
year. And the real-world contexts keep students engaged.

	 Common Core State Standards  The skills/concepts addressed in the puzzles 
are drawn from the Common Core State Standards for Mathematical Content and 
Mathematical Practice from Grades 5–8. Overall, the skills increase in difficulty as the 
year progresses. It should be noted that many high-school teachers are using the 
puzzles with success to provide students with important skills review in context.

CCSS
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