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January 23: Robert Moses, Math Literacy Advocate

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

Mystery Year
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January 23: Birthday of Robert Moses, Math Literacy Advocate 

January 23 of the Mystery Year marks the year when 
American educator and civil rights leader Robert “Bob”  
P. Moses was born in Harlem, New York. As a civil 
rights leader, Moses endured beatings and jailings  
during his efforts to register Black voters in Mississippi. 

Moses viewed math literacy as a civil right for all — and 
in particular, as a road to equality. To that end, Moses, 
who taught high-school math, founded the Algebra 
Project — a mathematics literacy program aimed at 
students living in rural and inner-city communities. The 
program — a continuation of his civil rights work — helps  

 
 
 
 

 

 

 
 

 
Robert “Bob” Moses 

students achieve the math skills that are prerequisite for college math. 

The clues to find the Mystery Year are based on critical steps in 
building algebraic understanding from Moses’ book, Radical 
Equations: Civil Rights from Mississippi to the Algebra Project. 

1. Engaging in a physical event  
David walked from point A, 3 yards directly east in his classroom, 
then turned and walked to point B, 4 yards directly north. His 
friend says, “You know, if you walk in the most direct route, the 
distance will only be ____ yards!” 
The length of the shortest route is the ones digit of the Mystery Year.  

2. Representing real-world scenarios in multiple ways 
Maria went shopping for school supplies. She bought a total of 13 items, consisting 
of just notebooks and pencils. The notebooks cost $1.50 each, and the pencils cost 
$0.10 each. If she spent a total of $5.50, how many notebooks did she buy?  
The number of notebooks is the tens digit of the Mystery Year. 

3. Engaging in intuitive talk 
Turn and talk with a partner about the following: Numbers that are not rational 
are called irrational. A couple examples of irrational numbers are p and .      
Between which two rational numbers shown below is  located? (No calculators!) 

(6) 25 and 36       (7) 16 and 25       (8) 4 and 5       (9) 2 and 3 
The answer choice, (6, 7, 8, or 9), is the hundreds digit of the Mystery Year. 

4. Use this clue as a check on the other clues: Based on the 2020 census, the 
population of New York state is 2.02 ´ 107, and the population of Harlem, NY is 
1.97 ´ 105. Mentally estimate (no calculators) to the nearest hundred about how 
many times as great NY state’s population is compared to that of Harlem.  
The Mystery Year is the product of 19.35 and that estimate. 

 
 
 
  

2
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 Thousands Hundreds Tens  Ones 

Photo Source: Miller 
Center 
https://www.flickr.com/
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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 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 23 
 
January 23: Birthday of Robert Moses, Math Literacy Advocate 

CCSS: 8.G.7, MP1 (Solve Problems and Persevere in Solving Them),  
MP3 (Construct Viable Arguments and Critique the Reasoning of Others), 
MP4 (Model with Mathematics), 6.EE.7, 8.EE.8.c, 8.NS.1, 8.NS.2, 8.EE.3. 

Mystery Year: 1935 

1. Here are three ways to solve the clue: one way engages students in a physical event to 
perform measurements, one way has students measure on grid paper, and one way has 
students apply the Pythagorean Theorem. 
o Engage in a physical event: For students unfamiliar with the Pythagorean 

Theorem, affording them the opportunity to engage in a physical event, such as 
described in the clue, starts to facilitate their reasoning about the length of the 
longest side of the right triangle (hypotenuse). You may simply opt to have 
students, in teams, measure that side if you have the space to tape it off on the 
floor in your classroom. After teams measure, have them compare their 
measurements and take the average of the measurements, rounded to the nearest 
yard. The shortest distance between A and B is 5 yards. So, the ones digit of the 
Mystery Year is 5. 

o Make a diagram and measure: Have students use centimeter graph paper or lined 
paper, along with a ruler, to make a drawing. They should carefully draw a 3-cm 
horizontal segment, beginning at a point A. Then they should draw a 4-cm vertical 
segment from the end of the segment that is opposite point A up to a  
point B. Then they should use the ruler to determine that AB = 5. Thus, the ones 
digit of the Mystery Year is 5. 

o Apply the Pythagorean Theorem: Because David walked directly east from point 
A, and then directly north to point B, the triangle pictured is a right triangle. As 
such, the Pythagorean Theorem may be used to find AC. According to the 
Pythagorean Theorem, if the legs of a right triangle have lengths a and b, and 
hypotenuse (the longest side) has length c, then a2 + b2 = c2. So for the triangle 
pictured with the clue, the legs are of lengths 3 and 4, and the length of the 
hypotenuse can be denoted as AB. Thus, (AB)2 = 32 + 42 = 9 + 16, or 25. So,  
AB = , or 5. Thus, the ones digit of the Mystery Year is 5. 

Multicultural Note: You may want to mention that the first word in Pythagorean 
Theorem is an adjective that refers to Greek philosopher and mathematician, Pythagoras 
of Samos (c. 570 BCE – 495 BCE). The second word, Theorem, refers to a mathematics 
statement that can be proven to be always be true. For the Pythagorean Theorem — 
perhaps the most famous theorem in all of geometry — there are more than 370 different 
proofs. It should also be mentioned that people in many cultures discovered the theorem 
independently. In fact, the theorem was known by the ancient Babylonians, Egyptians, 
and Chinese before it was known by the Greeks. Pythagoras’ name was attached to the 
theorem because he and his followers — the Pythagoreans — may have been the first in 
the Western world to prove that the theorem is true for any right triangle.  
Extension in the Spirit of Bob Moses 

“… in the Algebra Project we are using a version of experiential learning; it starts with where 
the children are, experiences that they share.” 

—Radical Equations, by Robert P. Moses and Charles E. Cobb, Jr., p. 119 

25
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Moses goes on to describe the five critical steps in the Algebra Project curriculum 
process (Radical Equations, pp. 120–122). The first step is providing students with a 
physical event that serves to pique their interest and stamps their memory, later 
associating the mathematics with the event. These physical events can happen in or out of 
the classroom, for example in the form of an outside walking trip (if allowed) for 
exploration purposes or as simple as the “simulated” walk that is taped off in your 
classroom as described in this clue.  
For students unfamiliar with the Pythagorean Theorem as well as for those who are (but 
who don’t understand the “why” behind it), you might consider the Extension described 
below, drawn in Mathigon Polypad. Students need grid paper, colored pencils, and 
scissors. Have them draw a 3 ´ 3 square (A) touching a 4 ´ 4 square (B). Draw a 
diagonal in the 3 ´ 4 rectangular region formed and shade in that triangle  (1).. 
Questions to pose at this time: What is the area of square A? (9 u2) And the area of 
square B? (16 u2) And the area of triangle 1? (  • 3 • 4, or 6 u2) You may have students 

cut out two rectangles that measure 3 ´ 4, cut them in half along their diagonals, and then 
arrange them as pictured in the diagram below.  
Questions to pose here: What is the area of each of the triangles, #1 – 4? (6 u2) How do 
you know? (They are all congruent.) What is the TOTAL number of units in the square 
formed by those 4 triangles and the one single unit in the center? (4 •  • 2 • 3 + 1 = 25) 

So if the area of that largest square is 25 u2, what is the measure of one of its sides (the 
hypotenuse)? (5 u) And, voilà! Students have experienced the Pythagorean Theorem 
without even using the formula! This does eventually lead to the abstraction of the 
symbolic representation but, for now, this may be just enough! 

 
 
 
 
 
 
 
 

 
Another Extension: Have students research the Pythagoreans (the name of the group of 
the followers of Pythagoras). Have students write about some of the discoveries and 
beliefs of the Pythagoreans. 
Resource Note: The context of the August 25 Math History-Mystery Puzzle is The 
Wizard of Oz. The Teacher Notes for one of the clues provides extensive coverage related 
to the errors about the Pythagorean Theorem that were recited by the scarecrow when he 
received his “brain.” 

2. Bob Moses promoted representing real-world scenarios in multiple ways. So, here are 
three ways to solve the clue. 
o Solve by using logical reasoning and making a table. 

Knowing that a total of 13 items were purchased and that the items were 
notebooks and pencils, students might use guess, test, and revise with various 
combinations. However, by using logical reasoning, students may conclude that 

1
2

1
2
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greatest number of notebooks Maria can purchase is 3, because 3 ´ $1.50 = $4.50. 
A fourth notebook would put you at $6.00. Students may then build a table 
showing the number of notebooks, the number of pencils, the total number of 
items, and the total cost. 

 
Number of 
Notebooks 

Number 
of 

Pencils 

Total 
Number 
of Items 

 
Total Amount Spent 

3 10 13 3 • $1.50 + 10 • $0.10 = 
$4.50 + $1 = $5.50 

As it turns out, in this case, the solution is found with the very first try. Had this 
not worked, the student would have then tried 2 notebooks and 11 pencils, and so 
on. Because the number of notebooks is 3, the tens digit of the Mystery Year is 3. 

o Solve algebraically, with one equation and one variable. 
Let x = the number of notebooks Maria purchased. Then 13 – x  represents the 
number of pencils she purchased. So, the equation below can be set up and solved: 

$1.5x + $0.1(13 – x) = $5.5 The cost of the notebooks is $1.5x; the cost of the 
pencils is $0.1(13 – x).  Together they cost $5.5.  

$1.5x + $1.3 – $0.1x = $5.5 Apply the Distributive Property. 
$1.4x + $1.3 = $5.5  Combine like terms. 
$1.4x = $4.2  Subtract $1.3 from each side of the equation. 
x = 3  Divide each side of the equation by $1.4. 

Because x = 3, we know that  Maria purchased 3 notebooks. So, the tens digit of 
the Mystery Year is 3. 

o Solve algebraically by using a system of 2 equations and 2 unknowns. 
Let x = the number of notebooks and y = the number of pencils purchased by 
Maria. Then x + y  = 13, because Maria purchased a total of 13 items. We can also 
write an equation in terms of the total cost of the items: 1.5x + 0.1y = 5.50. So, we 
can now solve for the variables by using this system of equations: 

  x + y = 13 
 1.5x  + 0.1y  = 5.50 

To obtain just one equation with one unknown, we can use the Addition / 
Subtraction Method for Solving a System of Equations by multiplying the bottom 
equation by 10 and then subtracting the equations. 

Multiply the second equation by 10: 10 • (1.5x + 0.1y) = 10 • (5.50).   
After applying the Distributive Property, the above equation becomes  
15x + y  = 55. Now replace the second original equation with the equivalent 
equation that was just determined. This new system has the same solution set as 
the original system. Now subtract the second equation from the first equation.  
  x + y = 13 
 – (15x  + y   = 55) 
   –14x + 0 = –42 
Thus, we now have equation –14x = –42. When each side of the equation is 
divided by 3, the result is x = 3. This means that Maria purchased 3 notebooks. 
So, the tens digit of the Mystery Year is 3. 
To complete the solution of the system, we can substitute x = 3 into one of the 
original equations to see that y = 10. So, Maria purchased 10 pencils. The 
system’s solution can be written as the ordered pair (3, 10). 
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Extension in the Spirit of Bob Moses: This Extension is based on Pictorial 
Representation/Modeling, outlined on pp. 120–121 of the book Radical Equations. 
Through the process of students drawing pictures or models of a scenario, Moses states 
that they start the process of abstraction, assigning meaning to the task. In the “school 
supply shopping” scenario of the clue, all students, regardless of grade or ability level, 
should be encouraged to take a few minutes to read through the clue several times.  
(A 3-Reads Strategy is effective in helping students to slow down their thinking, and to 
think independently, before sharing and hearing ideas from others: What is the problem 
about? What information do I know? What questions will I answer?)  
After students think on their own, you may have them work with a partner or in teams, 
either drawing various combinations of notebooks and pencils, or, even better, providing 
a “store” for a team member to “shop in,” a section of the room with a stack of notebooks 
and many pencils. The team “shopper” would go pick up some notebooks and pencils, go 
back to the team, and they proceed to calculate the total number of items AND the total 
cost for those items. Ideally, all teams should work until they “discover” the (3, 10) 
combination that solves the clue. (See graph below.) Team members could then share out 
their process. This type of interaction takes a little longer than perhaps solving the system 
algebraically or by guess and test, but it definitely “stamps” the learning, planting “seeds” 
for students who have not yet worked with solving a system of equations. 
For students who have worked with solving systems of equations, consider having them 
solve this clue in teams. You could scaffold/differentiate by assigning students in teams 
that afford them entry points into the task, say, for struggling students who are 
comfortable with graphing versus one of the other methods. Each team uses one of the 
three methods (Substitution, Add/Subtract, Graphing) to solve the system. Then they 
share out their process. As a class, engage atudents in a conversation about efficiency in 
mathematics — yes, graphing is visual, but is it efficient and always accurate?? 
Below is a Desmos representation of this system. Note: For Desmos, the equations need 
to be entered in slope-intercept form. So, both y1 and y2 represent the two equations in the 
system that were solved for y in the solution. 
 
 
 
 

 
 
 
 
 
 
 

 

 
3. You may need to mention that a rational number is a number that can be written in 

the form , where a and b are integers, b ≠ 0. Mention that an integer, such as 25, is a  
 

rational number because it can be written as a fraction such as .  

a
b

25
1

Point of 
intersection is 

(3, 10). 
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Discuss that the square root of a given number is the number, which when multiplied 
by itself, yields the given number. Using reasoning (and not a calculator!), students 
should conclude that the only number among the answer choices that can be 
multiplied by itself to yield a number that is less than or equal to 5 is 2. This is 
because 22 = 4 (and 32 = 9). So, answer choice “(9) [between] 2 and 3” is the correct 
choice. Thus, 9 is the hundreds digit of the Mystery Year. 

Math Notes: To solve this clue, a quick review of the squares of numbers 1 to 10 and 
then the square roots of perfect squares 1 to 100 may provide the necessary 
scaffolding. You may also consider providing a visual, such as a number line, and ask:  
Where is the integer 5 on the number line? Where is  on the number line? Where 
is  on the number line? 
Note that this clue allows students to engage in intuitive language, or “people talk,” 
as Moses refers to it (Radical Equations, p. 121). Allowing students engage in 
productive struggle and discourse, with the support of peers, is a powerful tool for 
building conceptual understanding. Affording students those opportunities to share 
their thinking prior to “structured language” is presented (relevant vocabulary and 
mathematical procedures) serves to make the learning more relevant and meaningful. 
Extension: Show students how they may use an iterative process to estimate the 
value of . Have them systematically square the decimals 2.1, 2.2, 2.3, …, 2.9. 
Ask: Between which two decimals does  fall? (Between 2.2 and 2.3). To obtain a 
greater degree of precision for the estimate, have them repeat the process for the 
decimals 2.21, 2.22, 2.23, …, 2.29. Ask: Between which two decimals does  fall? 
(Between 2.23 and 2.24). Have them repeate the process one more time to determine 
that 2.236 is a very close estimate of  because (2.236)2 » 4.9997. Have students 
use this iterative process to estimate the value of other square roots. 

4. By inspection, students may notice that the numbers preceding the powers, 2.02 and 
1.97, are about the same. Each rounds to 2. So, to estimate about how many times as 
great 2.02 ´ 107 is than 1.97 ´ 105, students need only compare the powers. Because 
107 is 100 times as great as 105, 2.02 ´ 107 is about 100 times as great as 1.97 ´ 105. 
When 19.35 is multiplied by 100, the result is 1,935. The digits of the Mystery Year 
determined so far are __ 9 3 5. So, 1935 is confirmed as the Mystery Year. 
Note that New York state and Harlem, New York were selected for inclusion in this 
clue because Bob Moses was born and raised in Harlem, New York.  

Math Notes: The population data given in the clue are expressed in scientific 
notation. A number is in scientific notation when it is written in the form m ´ 10n, 
where m is greater than or equal to 1, but less than 10, and n is an integer.  
To help students visualize the solution process detailed above, you may want to 
present the data as a fraction to show the indicated ratio comparison: 

 »  »  » 102 » 100 

You may want students to convert the clue’s population data from scientific notation 
to standard notation, and then divide to calculate the ratio comparison: 

2.02 ´ 107 = 20,200,000  1.97 ´ 105 = 197,000  
20,200,000 ÷ 197,000 » 102.5 or about 103. Note: Although the calculated ratio 
is 103 to 1, a mental estimate should reveal that the ratio is about 100 to 1. 

25
5

5
5

5

5

2.02 ×  107

1.97 ×  105
2×107

2×105
1×107

1×105PREVIE
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Resource Note: For state-by-state 2020 Census data, go to 
https://www.census.gov/library/visualizations/interactive/2020-population-and-housing-state-data.html. 
Extension: Have students solve this problem: 

The population of Tanzania (a country where Bob Moses taught math) is about 
6.1 ´ 108. The world population is about 7.9 ´ 109. About how many times as 
great is the world population than that of Nigeria? 

Sample Solution: 7.9 rounds to 8, and 6.1 rounds to 6. The ratio of 8 to 6 is about  
1.3 to 1, and 109 is 10 times as great as 108. So the world population is about  
1.3 ´ 10, or about 13 times as great as that of Tanzania. 

Historical Notes 
Moses had a vision of “raising the floor of mathematics literacy” for all 
young people in the United States of America 
In the book, Radical Equations: Civil Rights from Mississippi to the 
Algebra Project (Beacon Press, 2001), co-authored by Robert P. 
Moses and Charles E. Cobb, Jr., Moses recounts his civil rights 
activism in Mississippi and how it provided him the impetus for 
exploring and creating viable pathways for students, particularly  those 
in rural and high-needs communities, to successfully master algebra, 
which, in turn, opens the door to college, career, and life opportunities.  
The Algebra Project was born from this foundational work. Moses 
goes into detail about the importance of experiential learning in 
facilitating students making connections and building understanding. 
If you have access to his book, you may want to check out his “five critical steps in the 
Algebra Project curriculum process” (pp. 120–122) as well as his “clock” model for 
experiential learning (p. 198).  
Robert P. Moses passed away on July 21, 2021. His dedication to and impact on the teaching 
and learning of mathematics is his legacy — ensuring all students, especially those furthest 
from opportunity, have access to and experience success in mastering algebra, deemed the 
“gatekeeper” from success. See Articles on Math as Predictors of Future Success below. 
Each year, the Algebra Project reaches approximately 10,000 students and approximately 
300 teachers in 28 locations in 10 states. 

Articles on Math as Predictors of Future Success 
Ø “Teachers Matter: Understanding Teachers’ Impact on Student Achievement” (Teachers matter 

more to student achievement than any other aspect of schooling): https://www.rand.org/education-
and-labor/projects/measuring-teacher-effectiveness/teachers-matter.html  

Ø “What’s One of the Greatest Predictors of College and Career Success? Math” (What a student 
completes in high school math predicts college graduation, postsecondary degrees, and career 
earnings): https://fs.cignition.com/cblog/whats-one-of-the-greatest-predictors-of-college-and-career-
success-math  

Video: Watch Bob Moses (3:07) discuss “The Nation’s Dirty Secret”: 
https://www.youtube.com/watch?v=A4HADIb_XQA 

Video: “For too many students, Algebra 1 is a gatekeeper — not a gateway — to future success.” 
(“Balance the Equation: A Grand Challenge for Algebra 1” is designed to help change that): 
https://www.facebook.com/gatesfoundation/videos/388901028968284/?extid=SEO---- 

“Math literacy will be a liberation tool for people trying to get out of 
poverty and the best hope for people trying not to get left behind.” 

—Bob Moses (1935–2021) 
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