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January 28: Space Shuttle Challenger Disaster

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

Mystery Year
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January 28: Space Shuttle Challenger Disaster 

On January 28 of the Mystery Year, the 
Space Shuttle Challenger was engulfed in 
a ball of fire just 73 seconds after liftoff 
from Cape Canaveral, Florida. All 7 crew 
members of this mission, flight STS-51-L, 
perished in the disaster. The crew consisted 
of 5 NASA astronauts and 2 payload 
specialists — including high-school social 
studies teacher Christa McAuliffe. 

STS-51-L was the 25th flight of NASA’s 
space shuttle program. The previous   
 

 
 
 
 
 
 
 

 
 

 
Challenger Crew of STS-51-L 

Back row from left to right: Ellison S. 
Onizuka, Christa McAuliffe,  

Greg Jarvis, and Judith Resnik. Front 
row from left to right: Michael J. Smith,  

Dick Scobee, and Ron McNair  
 24 missions were successful. The tragedy was caused by the 

failure of O-ring seals that were not designed to handle very cold 
conditions. The temperature at launch time was just 31oF. 

Use these clues to find the Mystery Year: 

1. At the time of the launch, NASA did not have any data on how the critical  
O-rings on the rocket booster would perform in temperatures below 50oF.  
How many degrees colder than 50oF was the temperature when STS-51-L  
was launched? When you subtract 3 from that result, the digit in the ones 
place is the ones digit of the Mystery Year. 

2. According to some sources, about 17% of the total American population watched 
the launch of STS-51-L on live television. The viewing audience was large because 
many adults and school children wanted to see the first teacher launched into space.  
During the Mystery Year, the U.S. population was about 240 million. About how 
many Americans watched the mission on live TV?  
The digit in the hundred-thousands place of the viewing audience is the 
tens digit of  the Mystery Year. 

3. Computer simulations prepared for the Air Force that had been conducted prior to 
the mission put the risk of a catastrophic accident at a probability of 1 in 35 missions. 
Write that probability as a percent. Then round to the nearest tenth of a percent. 
The digit in the tenths place of the rounded percent is the hundreds digit of 
the Mystery Year. 

4. Use this clue as a check on the other clues: 
The Mystery Year is divisible by 6.  

 
 
 
  

   
 

         
 Thousands Hundreds Tens  Ones 

PREVIE
W



©ActiveMath®, Inc., 2021     www.teacherspayteachers.com/Store/Activemath-Mysteries 

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 use 
with math clubs.

 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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Teacher Notes and Sample Solution Strategies for January 28 

January 28: Space Shuttle Challenger Disaster 
CCSS: MP6 (Attend to Precision), 6.RP.3.c, 7.SP.5, 7.NS.2.d, 5.NBT.4, 4.OA.4.   
Mystery Year: 1986 

1. Based on information in the introduction text, the temperature at the time of launch
was just 31oF. However, NASA did not have data on how the critical O-rings would
perform at temperatures below 50oF! The difference between those two temperatures
is 50 – 31, or 19 degrees. When 3 is subtracted from 19, the result is 16. The digit in
the ones place of 16 is 6, so the ones digit of the Mystery Year is 6.

Historical Notes: Overnight temperatures prior to the launch were as low as 18oF, 
and ice formed on the Challenger’s launch pad (that was removed prior to launch). 
Although the ground temperature was 36oF at the time of liftoff, the surface of the
launch pad was roughly 50 feet above ground level. The aft field joint was another  
70 feet higher. It was estimated that the ambient air temperature at the level of the aft 
field joint at the time of launch was just 31oF. NASA had only tested the O-rings
between the temperatures of 50oF and 65oF!
O-rings on the rocket booster are designed to create a seal to prevent leaks of liquids
or gasses from escaping from the fuel tank during liftoff. The Challenger was
equipped with two rocket boosters to send the rocket into orbit. The boosters are
fastened together by field joints, and the O-rings seal the joints. The low temperature
caused the O-rings to lift off their seals. This caused burning fuel to leak from the
rocket boosters, engulfing the Challenger in a cloud of fire — and causing the shuttle
to break apart.
For more information about the role of weather and the O-rings, go to: 
https://weather.com/science/space/news/space-shuttle-challenger-weather-role 
Extensions: Present the following Sherlock Holmes quote:

“It is a capital mistake to theorize before one has data. Insensibly one begins to 
twist facts to suit theories, instead of theories to suit facts.”  

―Sherlock Holmes in “A Scandal in Bohemia,” by Sir Arthur Conan Doyle 
Have students discuss how the quote from the fictional private detective relates to the 
decision to launch the space shuttle Challenger on that cold January day. You may 
want them to do some research to support their response. 
Pose this additional application of the Sherlock Holmes quote:  

Why do you suppose companies conduct market research prior to mass- 
producing a new product?  
Sample answer: Without doing market research, companies would likely not have 

data to determine if customers would be interested in purchasing their product. 
They might end up mass-producing something that nobody wants. 

2. 17% of 240 million = 0.17 ´ 240,000,000 = 40,800,000. So, the estimated number of
viewers who watched the launch live was 40,800,000. The digit in the hundred-
thousands place of that number is 8, so the tens digit of the Mystery Year is 8.

3. To convert a probability of 1 in 35 to a percent, students may first write the

probability as a fraction: . Converting the fraction to a decimal yields the1
35
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following: 1 ÷ 35 » 0.02857. When that result is converted to a percent, the result is 
2.857%. When that percent is rounded to the nearest tenth of a percent, the result is 
2.9%. The digit in the tenths place of that percent is 9, so the humdreds digit of the 
Mystery Year is 9. 

Extensions: STS-51-L was the Challenger’s tenth mission, and it was the 25th 
overall space shuttle mission of the program. The first 24 missions were all 
successful. Have students do the following:  

Write the experimental probability, , as a percent. 

(  = 1. When 1 is written as a percent, the result is 100%.)  

Ask:  
Does an experimental probability of 100% mean that the event is certain to 
happen? Explain.  
Solution: No. Sample explanation: An experimental probability (or relative 

frequency) of 100% means that so far the event has occurred each time in the 
experiment. It’s like flipping a fair coin 5 times and getting 5 straight heads. 
On the next flip, the probability is still 50% for heads to land. But, a 
theoretical (classical) probability of 100% means that the event is certain to 
occur. 

Now have students discuss their reaction to the simulated probability of about 2.9% 
for a major failure. After they respond to that risk factor, mention that the New York 
Times article below stated that this “would make the shuttle one of the most 
dangerous of major technological enterprises.” Ask: Would you drive a car if 
simulations suggested that the car would blow up about 2.9% of the time?  
According to the article at < https://priceonomics.com/the-space-shuttle-challenger-explosion-
and-the-o/ >, “NASA’s own pre-launch estimates were that there was a 1 in 100,000 
chance of shuttle failure for any given launch.” Have students convert that probability 
to a percent. (0.01%). Ask: Would you drive a car if the manufacturer suggested that 
it would blow up about 0.01% of the time? 
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4. Based on the clue, the Mystery Year is divisible by 6. The digits of the Mystery Year 
determined so far are __ 9 8 6. Based on the value of the hundreds and tens digits, 
students should conclude that the only logical digit for the thousands digit is 1. To 
check that 1,986 is divisible by 6, students should recall that a number is divisible by 
6 if the number is divisible by both 2 and 3. Because 1,986 is an even number, it is 
divisible by 2. Because the sum of the digits in 1,986 is 24 — which is divisible by 3 
— we know that 1,986 is divisible by 3. Therefore, 1,986 is divisible by 6, and the 
Mystery Year of 1986 is confirmed.   

Extension: Have students find all of the factors of 1,986. You may want to refer them 
to the following Wikipedia site on Divisibility Rules: 
https://en.wikipedia.org/wiki/Divisibility_rule  
Solution: The only factors of 1,986 are 1, 2, 3, 6, and 331. Have students test that 331 

is a prime number. 

Math / Historical Notes: Prior to the launch, NASA analyzed the first scatterplot below 
to interpret the risk analysis for incidents of O-ring failures at various temperatures 
during test runs. Note that the graph provided selective data that only showed tests that 
resulted in one or more O-ring failures. NASA, however, did not analyze the second 
scatterplot that showed both failures and successes (in green). Had they examined the 
second graph, they may have noticed a pattern: When the temperature was greater than 
65oF, only 3 of the 20 test runs, or 15% of them, had problems. However, at 
temperatures below 65oF, all 4 test runs, or 100%, had problems. 
The source of the graphs is “The Space Shuttle Challenger Explosion and the O-ring” at  
< https://priceonomics.com/the-space-shuttle-challenger-explosion-and-the-o/ >. According to the 
article, “This comparison highlights just how important having a full set of data is — and 
how it might literally mean the difference between life and death. You can't just look at 
the problem events, you also have to look at the absence of problem events … it was 
selectivity for failures alone that led to a flawed graph and a subsequent flawed decision.” 

 
 

 
Number of O-Ring  
Incidents vs. Joint  
Temperature 
(Incidents when O-Rings  
Failed) 
 
 
 
 
 
 
 
 
Number of O-Ring  
Incidents vs. 
Joint Temperature 
(Failures and Successes) 
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According to the Guidelines for Assessment and Instruction in Statistics Education 
(GAISE) Report: A Pre-K–12 Curriculum Framework, page 58, under the heading 
Misuses of Statistics, “The disaster possibly could have been avoided had available data 
been displayed in a simple scatterplot and correctly interpreted. The Challenger disaster 
has become a case study in the possible catastrophic consequences of poor data 
analysis.” 
Ø You may download the entire GAISE Report (2005) cited above at 

http://www.amstat.org/asa/files/pdfs/GAISE/GAISEPreK-12_Full.pdf 
Ø You may download the GAISE II Report (2020) at 

https://www.nctm.org/uploadedFiles/Standards_and_Positions/Pre-K-
12_Guidelines_GAISE%20II_Final.pdf 

Historical Notes: The purpose of Challenger flight STS-51-L was to launch its first 
teacher into space as part of the  “Teacher in Space Project,” deploy a communications 
satellite, and to observe Halley's Comet for six days. NASA’s “Teacher in Space Project” 
was a program announced by President Ronald Reagan in 1984 to inspire students, honor 
teachers, and spark interest in mathematics, science, and space exploration. The program 
was designed to send teachers into space as non-astronaut civilians (known as payload 
specialists) who would conduct experiments in space and return to their classrooms to 
share their experience with students. As a result of the disaster, no more teachers were 
sent into space, and the program was cancelled in 1990. In 1998, NASA began the 
“Educator Astronaut Project” where the participants were required to become astronaut 
mission specialists. 
Christa McAuliffe was a social studies teacher at Concord High School in Concord, New 
Hampshire. She was selected for the “Teacher in Space Project” from more than 11,000 
applicants. During the fourth day of the mission she had planned to teach a lesson 
entitled, “The Ultimate Field Trip.” 

For a short biography on each of the seven crew members of the Challenger, Flight STS-
51-L, go to < https://www.hq.nasa.gov/office/pao/History/Biographies/challenger.html >. Seven 
asteroids were named after the crew members: 3350 Scobee, 3351 Smith, 3352 
McAuliffe, 3353 Jarvis, 3354 McNair, 3355 Onizuka, and 3356 Resnik. 

To watch the trailer (2:24) for the 4-part 2020 Netflix documentary series, Challenger: 
The Final Flight, go to https://www.youtube.com/watch?v=ILAeVAgqFV4&feature=youtu.be 

“You have to dream. We all have to dream. Dreaming is OK. Imagine me teaching from 
space, all over the world, touching so many people’s lives. That’s a teacher’s dream! I 
have a vision of the world as a global village, a world without boundaries. Imagine a 
history teacher making history!” 

—Christa McAuliffe (1948 – Jan. 28, 1986), American teacher and astronaut 

“Time does not wait; Do not spend it on wishing.” 
—Judith Resnik (1949 – January 28, 1986),  

American astronaut, electrical engineer, and biomedical engineer 

“We will never forget them, nor the last time we saw them, this morning, as they 
prepared for their journey and waved goodbye and ‘slipped the surly bonds of earth’ to 
‘touch the face of God.’ ” 

—President Ronald Reagan (1911–2004), on January 28, 1986 
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