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Use the clues on the next page to find the Mystery Year.

December 23: Metric Conversion Act Is Passed
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December 23: Metric Conversion Act Is Passed 
On December 23 of the Mystery Year, President Gerald 
Ford signed into law the Metric Conversion Act that 
had been passed by Congress. The law stated that the 
metric system would become “the preferred system of 
weights and measures for the United States trade and 
commerce.” However, the conversion was “completely 
voluntary” — so it permitted the continued use of the U.S. 
customary units in all activities. Despite the law, the 
metric system never caught on in the U.S. except in some  

 
Basic Units of the 

Metric System 
 

Length: meter (m) 
Capacity (liquid 
volume): liter (L) 
Mass: gram (g) 
Temperature: 
degrees Celsius (oC) 

specialized places. The only other countries that do not  
officially use the metric system are Liberia and Myanmar. 

Key metric prefixes are shown in this table: 

Prefix Meaning Equivalences within the Metric System 

centi-   1 centimeter is equal to  of a meter: 1 cm = 0.01 m 

milli-  1 milliliter is equal to  of a liter: 1 mL = 0.001 L 

kilo- 1,000 1 kilogram is equal to 1,000 grams: 1 kg = 1,000 g 

Use these clues to find the Mystery Year.  
¡ The length of a meterstick (1 m) is about 3 inches longer than the length of a 

yardstick (1 yd). So, the height of a seventh grader could be about 152 _____. 
The answer choice, (4, 5, 6, or 7), that is most reasonable to complete the 
sentence is the ones digit of the Mystery Year. 

(4) millimeters       (5) centimeters       (6) meters       (7) kilometers 

¡ 1 liter is a little more than 1 quart. So, a small carton of milk holds 236 _____. 
The answer choice, (6, 7, 8, or 9), is the tens digit of the Mystery Year. 

(6) milligrams       (7) milliliters       (8) liters       (9) kiloliters 

¡ The mass (weight) of a dollar bill is about 1 gram (1 g). So, the mass of a seventh 
grader could be about 40 _____. 
The answer choice, (6, 7, 8, or 9), is the hundreds digit of the Mystery Year. 

(6) milligrams       (7) centigrams       (8) grams       (9) kilograms 

¡ Use this clue as a check on the other clues: Convert 157.2oC to the nearest degree 
Fahrenheit. Use the formula below where F stands for a temperature in degrees 
Fahrenheit; C stands for a temperature in degrees Celsius: 

F = (1.8 • C) + 32 
The temperature in degrees F is the product of the digits in the Mystery Year. 
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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 23 
 
December 23: Metric Conversion Act Is Passed 

CCSS: 5.MD.1, MP2 (Reason Abstractly and Quantitatively), MP3 (Construct 
Viable Arguments and Critique the Reasoning of Others), 6.EE.2.c. 

Mystery Year: 1975	 
Math Note: The goal of the first three clues is to focus on having students think metric. 
This means that rather than formally convert measurements within the metric system, 
students are asked to visualize which metric unit is the only reasonble one to complete the 
given sentence. Student use of personal reference measurements (benchmarks) helps 
them comprehend the relative size of units. This, in turn, helps them estimate 
measurements, determine if results are reasonable, and provide an overall sense for being 
able to think metric. Encourage students to construct viable arguments to defend their 
choices — and to critique the reasoning of others in a positive manner. 
¡ Students are given the fact that a meterstick is a bit longer than a yardstick. They are 

asked to use millimeters, centimeters, meters, or kilometers to complete this sentence: 
The height of a seventh grader could be about 152 ___. Answer choices “(6) meters” 
and “(7) kilometers” should quickly be rejected because a seventh-grader could not be 
about 152 yardsticks tall — or worse yet, 1,000 times that height! So, we are left with 
choices “(4) millimeters” and “(5) centimeters.” Students should note that the prefix 
milli- means . So, 1 millimeter is about the length of  of a yardstick. Based 

on visualization, students should conclude that it is not possible for someone to be 
just 152 millimeters tall. So, by elimination, the correct answer is choice “(5) 
centimeters.” The height of a seventh grader could be about 152 centimeters. Thus, 
the ones digit of the Mystery Year is 5. 

Math Note: Additional visual references related to length to help students think metric:  
o The thickness of a dime is about 1 millimeter (1 mm). 
o The width of a jumbo paper clip is about 1 centimeter (1 cm). 
o The length of a golf club is about 1 meter (1 m) 
o If you run around a football field 3 times (including end zones), you will have run about  

1 kilometer (1 km). 

¡ Students are given that 1 liter is a bit more than a quart. They are asked to use 
milligrams, milliliters, liters, or kiloliters to complete this sentence: A small carton of 
milk holds 236 ___. Answer choices “(6) milligrams”, “(8) liters”, and “(9) kiloliters” 
should quickly be rejected because milligrams is not a unit of capacity (6), and a 
small milk carton does not have the capacity of 236 quarts (8) — or worse yet,  
1,000 times that capacity (9)! So, by elimination, the correct answer is choice  
“(7) milliliters.” Students should note that the prefix milli- means , so it is 

plausible that a small milk carton has the capacity of  of a quart. So, a small 

carton of milk holds 236 milliliters, and the tens digit of the Mystery Year is 7. 
Math Note: Additional visual references related to capacity to help students think metric: 
o An eyedropper holds about 1 milliliter of liquid (1 mL). 
o A gas tank that is nearly empty needs about 35 liters of gas (35 L). 
o The capacity of 2.5 bathtubs is about 1 kiloliter (1 kL). 
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¡ Students are given the fact that the mass (weight) of a dollar bill is about 1 gram. 
They are asked to use milligrams, centigrams, grams, or kilograms to complete this 
sentence: The mass of a seventh grader could be about 40 ___. Answer choices “(6) 
milligrams”, “(7) centigrams”, and “(8) grams” can all be rejected because those units 
are all too small. For example, if the mass of a dollar bill is about 1 gram, then a 
seventh grader certainly could not have the mass of 40 dollar bills. The units 
centigram and milligram are smaller than a gram, so those answer choices are further 
from being reasonable. So, by elimination, the correct answer is choice “(9) 
kilograms.” Students should note that the prefix kilo- means 1,000, so it is plausible 
that a seventh-grade student could have the mass of 40,000 dollar bills. So, a seventh 
grader could have a mass of about 40 kilograms, and the hundreds digit of the 
Mystery Year is 9. 

Math Notes: The gram is a unit of mass, not weight. However, although mass and 
weight are different measures, they are generally used interchangeably in everyday 
situations in the United States (outside the world of science). Mass is the amount of 
matter in an object. Weight is the force that gravitation exerts upon a body. An object 
has the same mass on Earth as it has on the moon. But an object weighs less on the 
moon than on Earth because the gravitational pull on the moon’s surface is lower than 
it is on Earth. The Common Core State Standards does not require that a distinction 
be made between mass and weight in mathematics classes. 
Additional visual references related to mass to help students think metric are: 
o The mass of a flower seed is about 1 milligram (1 mg). 
o The mass of a pinch of salt is about 1 gram (1 g). 
o The mass of a liter of water (at 4oC) is 1 kilogram (1 kg). 
o The water (at 4oC) filling a box that is 1 meter long on each side has a mass of  

1 metric ton (1 t). 

¡ 157.2oC is converted to degrees Fahrenheit by using the formula below. 
F = (1.8 • C) + 32 
F = (1.8 • 157.2) + 32 Replace C with 157.2. 
F = 282.96 + 32 Multiply. 
F = 314.96 Add. 

When 314.96 is rounded to the nearest degree, the result is 315. The digits that have 
been determined so far for the Mystery Year are __ 9 7 5. Because it can be assumed 
that the thousands digit is 1, the product of the digits is 1 • 9 • 7 • 5, or 315 — which 
matches the rounded temperature. So, 1975 checks as the Mystery Year. 

Math Note: The rules below provide a quick way to estimate a temperature from 
one scale when given a reading from the other. 

Estimating the Fahrenheit temperature 
for a given Celsius reading: 
• Multiply the Celsius reading by 2. 
• Then add 30. 

Estimating the Celsius temperature 
for a given Fahrenheit reading: 
• Divide the Fahrenheit reading by 2. 
• Then subtract 15. 

So, an estimated Fahrenheit reading for 50oC would be: (2 • 50) + 30 = 100 + 30, or 
130oF. An estimated Celsius reading for 10oF is: (10 ÷ 2) – 15 = 5 – 15, or –10oC. 

Math Note: The Think Metric! Website — provides a “quick and easy way to learn and 
understand everyday metric measurements: < https://thinkmetric.uk/ >. The site includes an 
extensive list of valuable links related to the metric system: https://thinkmetric.uk/about/links/. 
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Resource Note: You may want to check out the following lessons — designed to 
encourage students to think metric — in the work-text, Math for Real Kids: Common 
Core Problems, Applications, and Activities for Grades 4–7, Third Edition, by David B. 
Spangler, published by Good Year Books (a division of Social Studies School Service): 

à “Going to Great Lengths” (2-page lesson on metric length) 
à In What Capacity?” (1-page lesson on metric capacity) 
à “A Weighty Matter” (2-page lesson on metric mass) 
à Try These — to a Degree (2-page lesson on Celsius temperature) 

Historical Notes 
o Metrification is the process of converting a country’s current system of measurement 

to the metric system. Metrification began during the 1790s in France. 
o The Metric Conversion Act of 1975 set up a board to oversee the planning and 

implementation of the conversion from the U.S. customary system of measurement to 
the metric system. At one point, the goal was to convert the United States to being 
“100% metric by 1980.” That never happened. In 1982, the metrification board was 
abolished by President Ronald Reagan. It should be noted that the metric system is 
used in the scientific community and in other specialized places (such as in lengths of 
races and in computer terminology such as megabytes). 

o An article of interest is “Why Won’t America Go Metric?,” first published by Time 
magazine on December 15, 2014, and updated on December 9, 2019: 
https://time.com/3633514/why-wont-america-go-metric/ 

o Another article of interest is “Why Doesn’t the US Use the Metric System?,” published 
by LiveScience on August 15, 2020: https://www.livescience.com/why-usa-not-metric.html 

o Here is a link to the article, “Only Three Countries in the World (Officially) Still Use 
the Imperial System,” published on June 6, 2019: 
https://www.statista.com/chart/18300/countries-using-the-metric-or-the-imperial-system/ 

Video (2:22): “Metric System Conversions Song” (Measurement Song for kids by 
NUMBEROCK): https://www.youtube.com/watch?v=djTNUp4XIRo  

Mathematical Humor: Present this unusual list of “measurement conversions” for your 
students to enjoy: 

10 millipedes = 1 centipede 
1 million microphones = 1 phone 
1 trillion microphones = 1 megaphone 
2,000 mockingbirds = 2 kilomockingbirds 
1,000,000 aches = 1 megahertz (or 1,000 kilohertz) 
453.6 graham crackers ≈ 1 pound cake 
1 billion mosquitos ≈ 1 gigabyte 

 large intestine = 1 semicolon 

10 cards = 1 decacard (Note that 52 cards = 5.2 decacards.)  
This should not be confused with the familiar conversion, 52 cards = 1 deck-a-cards! 

2,000 lb of Chinese soup = won ton 
Basic unit of laryngitis = 1 horsepower 
Time between slipping on a peel and smacking the pavement = 1 bananosecond 
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