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Thank you for downloading a printable ActiveMath resource and the related digital files!
Your purchase gives you the right to use the resources in certain ways, but the copyright
ownership is not transferred to you. Resources may occasionally be offered by ActiveMath
as freebies, and the same terms of use apply to both purchased and free resources.

What a purchaser is allowed to do...

➤	Copy the digital file to your computer or digital devices for personal use as an educator.

➤	Make photocopies for students in your classroom, for your own children, and for students
you tutor.
➤	Post printable resources within your classroom or tutoring space.

➤	Transfer digital resources to the folders for your students as long as access is limited to
those students only.
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➤	Share a cover image for a resource in blog posts, at workshops, or at other professional
development venues provided credit is given along with appropriate links back to the
resource. Provide links to www.activemath.com or to the ActiveMath store at an online
marketplace that is legally distributing ActiveMath resources.

➤	Refer teachers, parents, or other people to the ActiveMath store to obtain the resources
legally.

What a purchaser is NOT allowed to do...

➤ Claim ownership or authorship of ActiveMath resources.

➤ Remove the copyright line from printed resources.

➤	Share or exchange any portion of the digital or printed files with other teachers, with
parents, or with students who are not in the purchaser’s class.
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➤ Resell your ActiveMath purchase or offer it as a giveaway.

➤	Post the digital files on any non-secure website anywhere on the internet including, but
not limited to, sharing sites, news lists, or shared databases.
Thank you for respecting copyright laws and the hard work of authors. Please abide by the
Terms of Use. If you have questions, please direct them to activemath39@yahoo.com.
Thanks again for choosing an ActiveMath resource.

The ActiveMath Team

Copyright

© 2021 by ActiveMath®, Inc.
All rights reserved.
www.ActiveMath.com
This product is sold to individual teachers/educators.
Each teacher/eductor is required to purchase his/her
own puzzles. Teachers/educators may not transfer the
puzzles to other teachers/educators.
Permission is granted to reproduce or transmit
the puzzles on the condition that the material be
reproduced or transmitted only for classroom use and
be provided to students or families without charge by
the individual teacher/educator who is the purchaser.
Duplication of the material by any means for any other
purpose is strictly prohibited without permission in
writing from the publisher.
Send all inquiries to:
ActiveMath, Inc.
2720 Dundee Road, PMB 146
Northbrook, IL 60062
Activemath39@yahoo.com
(847) 722–8690

Credits

IMAGES: The source of all photos is Wikipedia:
The Free Encyclopedia.
COVER DESIGN: Angie Seltzer
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October 20: First World Statistics Day

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

Thousands

Hundreds

October 20th Math History-Mystery Puzzles

Tens

Ones

Copyright © 2021 by ActiveMath®, Inc. All rights reserved.

PR

EV

IE
W

October 20 CLUES

October 20th Math History-Mystery Puzzles

Copyright © 2021 by ActiveMath®, Inc. All rights reserved.

October 20: First World Statistics Day
On October 20 of the Mystery Year, the first World
Statistics Day was celebrated. It is observed on this
day every five years. Its purpose is to acknowledge the
importance of citizens being critical consumers of
everyday statistics. The theme for 2020 was
“Connecting the world with data we can trust.”
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Use these clues to find the Mystery Year:
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One of the first persons to collect and analyze data was
Seal of the U.S.
John Graunt, who summarized and published birth
Census Bureau
and death rates in London during the 1660s. The U.S.
conducts a census every 10 years to count the entire population and
gather other important information. The data are used to determine
how much money to distribute to states, counties, and communities.

¡ Students A, B, and C took five 10-point quizzes. Their scores are given below.

Student A: 1, 4, 6, 7, 7

Student B: 0, 0, 5, 10, 10

Student C: 4, 4, 5, 6, 6

o One of the statements below is true. Its answer choice, (0, 1, 2, or 3), is
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the ones digit of the Mystery Year.
(0) Each student has the same mean score.
(1) B has the greatest mean score.
(2) Each student has the same median score. (3) Student A’s mean score is 6.

o Based on observing the data (without doing calculations), which answer
choice, (0, 1, 2, or 3), lists the students arranged in order, from least to
greatest, based on their mean absolute deviation? The answer choice is
the tens digit of the Mystery Year. (The mean absolute deviation is the average
positive distance between each score and the mean.)
(0) A, B, C
(1) C, A, B
(2) C, B, A
(3) B, C, A

¡ Use estimation to determine which statement about the U.S. population is
true. Its answer choice is the hundreds digit of the Mystery Year.
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2000 U.S. Census: 281,421,906
2010 U.S. Census: 308,745,538
2020 U.S. Census: 331,449,281

(0) The increase in population from 2000 to 2020 was about 50 million.
(1) The increase in population from 2000 to 2020 was about 100 million.
(2) There was a greater increase from 2010 to 2020 than there was between
2000 and 2010.

¡ Use this clue as a check on the other clues:

2020 marked the third World Statistics Day.
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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.
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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.
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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.
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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.
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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-MiddleSchool-manual-7037642
© ActiveMath®, Inc., 2021

activemath.com

How to Use Math History-Mystery Puzzles

Teacher Notes and Sample Solution Strategies for October 20
October 20: First World Statistics Day
CCSS: 6.SP.5.c, 6.NS.7.c, 7.NS.1.c, MP5 for the estimation clue on the Census
(Use Appropriate Tools Strategically), MP2 for the final clue (Reason
Abstractly and Quantitatively).
Mystery Year: 2010
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¡ You may need to remind students that the mean is the numerical average, and the
median is the middle score when the scores are ranked in order — either from least to
greatest or from greatest to least. There are at least two ways students may approach
this clue:
o Some students may use a “balancing” technique (either mentally or by drawing a
sketch) to determine the “center” of the data — where there are as many points
above the “center” as below it. Essentially, they are likely using the strategy
Guess, Test, and Revise to add values to the lesser numbers, while subtracting the
same total amount from the greater numbers until all of the numbers are the same.
The technique is shown for Student A (1, 4, 6, 7, 7) below.
1
4
6
7
7
+4
¯

+1
¯

–1
¯

–2
¯

–2
¯
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5
5
5
5
5
By adding a total of 5 to the smaller numbers (1 and 4), and by compensating by
subtracting a total of 5 from the larger numbers (6, 7, and 7), the “center” of the
data is found to be 5. We have thus shown that we can replace each of the original
scores with 5 and end up with the same total points, 25. Thus, the mean for
Student A is 5. The same procedure can be used to show that the mean for
Students B and C is also 5. Since each students has the same mean score, answer
choice (0) is correct. So, the ones digits of the Mystery Year is 0.
Discuss that answer choice (2) is incorrect because whereas Students B and C
each have a median of 5, the median for Student A is 6.
o Some of the students will use the formula for finding the mean:
Sum of the Scores
Number of Scores
25
, or 5. So, answer
5
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Mean =

For each student, we have: Mean =

choice “(0) Each student

has the same mean score” is correct. So, the ones digits of the Mystery Year is 0.
Math Notes: You may want to discuss that although 5 is the mean for Student A, it is not
one of the data points for Student A. However, 5 is the “balancing point” of the
distribution in that there are as many total points above 5 as there are below 5.
You may want to take this opportunity to discuss the concept of mode (even though mode
is not addressed in the CCSS). The mode of a distribution is the score or category that
occurs with the greatest frequency. For Student A, the mode is 7 because 7 occurs more
frequently than any of the other scores. Student B has two modes, 0 and 10, because both
0 and 10 occur with the greatest frequency. Student C also has two modes. They are 4
and 6. A distribution with two modes is said to be bimodal. If no score in a distribution
occurs more frequently than any of the others, there is no mode for that distribution —
and it is said that the mode does not exist.

©ActiveMath®, Inc., 2021
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¡ The mean absolute deviation (M.A.D.) is a measure of variability. It is essentially the
average spread of the scores with respect to the mean. The three distributions of 10point quiz scores are listed below. By observation, Student C has the least M.A.D.
because all of the scores a tightly clustered about the mean, 5. Student B has the
greatest M.A.D. because four of the scores are as far from the mean as possible.
Student A: 1, 4, 6, 7, 7

Student B: 0, 0, 5, 10, 10

Student C: 4, 4, 5, 6, 6
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So, the answer choice that lists the students arranged in order, from least to greatest,
based on their mean absolute deviation is “(1) C, A, B.” So, the tens digit of the
Mystery Year is 1.
Math Note: The mean absolute deviation involves finding the positive distance
between each score and the mean. Students are thus finding the absolute value of the
difference between each score and the mean. To compute the mean absolute deviation
(when the mean is given), follow these steps:
Step 1: Find the positive distance (deviation) from each data value to the mean.
This is the absolute value of each difference.
Step 2: Then find the sum of those distances.
Step 3: Finally, divide the sum by the number of scores to find the mean of those
distances (the M.A.D.). Round to the nearest hundredth.
The M.A.D. is computed for each of the three students (based on their mean of 5):
Student A
Student B
Student C
Positive
Score Distance

1– 5 = 4

0

0–5 = 5
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1

Positive
Score Distance

Positive
Score Distance
4

4–5 = 1

4

4–5 = 1

0

0–5 = 5

4

4–5 = 1

6

6–5 = 1

5

5–5 = 0

5

5–5 = 0

7

7–5 = 2

10

10 – 5 = 5

6

6–5 = 1

7

7–5 = 2

10

10 – 5 = 5

6

6–5 = 1

Sum:
10
M.A.D.: 10 ÷ 5 = 2

Sum:
20
M.A.D.: 20 ÷ 5 = 4

Sum:
4
M.A.D.: 4 ÷ 5 = 0.8
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¡ To the nearest 10 million, the 2000 census of 281,421,906 rounds to 280 million, the
2010 census of 308,745,538 rounds to 310 million, and the 2020 census of
331,449,281 rounds to 330 million. Answer choice “(0) The increase from 2000 to
2020 is about 50 million” is true because 330 million – 280 million = 50 million.
Answer choice “(1) The increase from 2000 to 2020 is about 100 million” is thus
false. Answer choice “(2) There was a greater increase from 2010 to 2020 than there
was between 2000 and 2010” is false because the increase from 2010 to 2020 was
only about 20 million, while the increase from 2000 to 2010 was about 30 million.
So, the hundreds digit of the Mystery Year is 0.
Historical Note: Current estimated U.S. and world population data are available at
the U.S. and World Population Clock at https://www.census.gov/popclock/.
¡ This clue serves as a check on the other clues. Working backwards, if 2020 marks the
third World Statistics Day, then 2015 was the second one, and 2010 was the first one.
The previous digits that had been determined are __ 0 1 0, so this confirms that 2010
is the Mystery Year.
Historical Notes on the Census: The word census comes from the Latin, censere,

©ActiveMath®, Inc., 2021
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meaning “to estimate.” The Roman Empire used its census to determine taxes. The
U.S. census counts every resident in the United States. Article I, Section 2 of the U.S.
Constitution mandates that it must occur every 10 years. The United States uses
estimation (in the form of complex sampling techniques) to supplement the individual
counting of the census forms.
o For U.S. Census information and graphs: https://www.census.gov/
o For U.S. Census data tools and apps:
https://www.census.gov/about/what/census-at-a-glance.html
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o By the decade: https://www.census.gov/programs-surveys/decennial-census/decade.html
o For Census Middle School grade-level investigations:
https://www.census.gov/programs-surveys/sis/activities/math.Grades_6-8.html
https://www.census.gov/programs-surveys/sis/2020census/2020-resources/2020maps/understanding-us-pop-middle.html

o For a video (1:51 min.) on the 2020 Census and how the data collected is used:
https://2020census.gov/en/what-is-2020-census.html
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Joke: The U.S. Census attempts to count every resident in the U.S., but it is never
able to count everyone because some people … just do not come to their senses.
Additional Resources
o For information about World Statistics Day: https://worldstatisticsday.org/
o For a list of fields/careers that use statistics:
https://en.wikipedia.org/wiki/List_of_fields_of_application_of_statistics

Example of a current relevant field: Epidemiology:
https://en.wikipedia.org/wiki/Epidemiology

EV

o For World Health Organization (WHO) data relevant to COVID-19:

https://covid19.who.int/?gclid=CjwKCAjw97P5BRBQEiwAGflV6UYGH10WH9qVKaBHnEYUgFL0QbOEMpuSDqH_1QZE2uaihA5rqnRuxoCHasQAvD_BwE

o Census at School is an international classroom project that engages students at Grades 4–12 in

PR

statistical problem solving. Students complete a brief online survey, analyze their class census
results, and compare their class with random samples of students in the U.S. and other countries.
The site includes a Random Sampler tool to generate a sample of USA Census and School data:
http://www.amstat.org/censusatschool/
o Stats Medic provides 180 days of FREE lesson plans for a full Stats course! According to their
website, “Middle and high school math teachers are now expected to teach statistics at some level.
Through no fault of their own, most of these teachers have not received adequate training in
teaching statistics.” https://www.statsmedic.com/
“We have the duty of formulating, of summarizing, and of communicating our
conclusions, in intelligible form, in recognition of the right of other free minds to
utilize them in making their own decisions.”
—Sir Ronald Fisher (1890–1962), known as the Father of Modern Statistics
“Some people use statistics as a drunken man uses lampposts—for support rather
than for illumination.”
—Andrew Lang (1844–1912), Scottish Historian

“If a man stood with one foot in an oven and the other foot in a freezer, statisticians
would say that on the average he was comfortable.”
—Source Unknown

Paraphrased quote: “Statistical thinking will one day be as necessary for efficient
citizenship as the ability to read and write.”
—H.G. Wells (1866–1946), English Author and Futurist
©ActiveMath®, Inc., 2021
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