
2017 NCTM Annual Meeting and Exposition

Changing the Rhythm of Math Class: 
Using Educational Songs to Cultivate Learning and Community

Larry Lesser (The University of Texas at El Paso)
joint work with Dennis Pearl (Pennsylvania State University), John Weber (Perimeter College at 

Georgia State University), and Dominic Dousa & Steve Haddad (UTEP)

http://www.math.utep.edu/Faculty/lesser/Fun.html
(or you can Google my “Mathemusician” page)

supported in part by NSF grant Project SMILES: 
Student-Made Interactive Learning with Educational Songs (for introductory statistics)

PSU (1544426); UTEP (1544237); GPC (1544243)

the math of UTEP’s Bhutanese architecture was in Sept. 2008 Mathematics Teacher!

http://www.math.utep.edu/Faculty/lesser/Fun.html
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just Google me!



my math song resource page 
just Google: “Larry Lesser” or “Mathemusician”
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Opening Question 
(and quick detour):

Name a connection 
between math & music!



MATH MUSIC
Ordinal numbers naming intervals (e.g., fifths)

Geometric shapes instrument shapes (e.g., triangle)

Geometric transformations melodic transformations

Least common multiple rhythm patterns; 
harmony (from pitches w/ low LCM)

Fractions time signature;
interval is a ratio of frequencies

Arithmetic sequence overtones (f, 2f, 3f, 4f, …)

Geometric sequence chromatic scale (in equal temperament)

Graph (pitch over time) musical notes on a staff

Sine function graph of (pure tone) sound wave

Permutations, 
Probability

“change ringing” of bells; 
Mozart’s “Musical dice game” (1793)

Statistics DATASOUND: sonification
SOUNDDATA: traits of hit songs

Group theory, modular arithmetic analyze the set of pitches in a scale

Fourier series, partial differential equations musical sound, acoustics



sample M&M quote from my webpage
http://apusepress.booktype.pro/early-readings-in-the-philosophy-of-science/gottfried-wilhelm-leibniz-1646-1716/

“Music is the pleasure 
the human soul experiences 
from counting 
without being aware 
that it is counting.”

-- calculus co-inventor 
Gottfried Leibniz



Connections with structure of music:  
demos with acoustics, music theory, etc.

(CCSSM Mathematical Practice standard #7: “look for and make use of structure”)

e.g., see Sept. 2009 
Mathematics Teacher for 
how group theory 
and geometric transformations 
connect to music 







classroom demos
mikeCBLGC:
hit a tuning fork, blow 
across soda bottle, etc. 

pick a frequency to graph 
and play



but today,  our focus is

SONG
(i.e., including lyrics)



• “One is the loneliest number” – Three Dog Night
• “if I could count infinity” – Christine Kane
• “100% chance of rain” – Gary Morris
• “reduce me to the mean” – Richard Shindell
• “random sample, hold the one you need” – Rush
• “at the edges of the bell-shaped curve” – David Wilcox
• “it’s like a Möbius strip” – Nelly Furtado
OR concept without terminology: regression to the mean 
in Christine Lavin’s “Attractive Stupid People”

math in lyrics of “regular songs”…



Raise your hand if….

no song has ever 
helped you learn something



song helped many learn:

• “The Alphabet Song” to learn ABCs
• Ray Charles’ “Fifty Nifty United States” to 

learn 50 U.S. states (in alphabetical order!)
• about 60 Schoolhouse Rock (on ABC) 

songs spanned Multiplication (by 2,…,12), 
Grammar (e.g., “Conjunction Junction”), 
America, Science, Money, Earth 



QUIZ: Which tune(s) has/have been 
used for the quadratic formula? 

a) Pop Goes the Weasel
b) Frère Jacques 
c) Battle Hymn of the Republic
d) Amazing Grace
e) ‘Gilligan’s Island’ theme
f) Macarena
g) A school ‘fight song’
h) All of the above

http://www.daleheffernan.com/QuadraticFormula.jpg
http://www.algebra.com/cgi-bin/plot-formula.mpl?expression=graph(1200,600,-40,40,-100,40,x%5E2+++4x+-+77)&x=0003


my M&M trajectory
• playing guitar, began songwriting in college
• brought music & song into my college math 

teaching in 1990s
• then….



“Math Suks”



May 2000 MT has 1st comprehensive article 
on song in math class



then Autumn 2001 TS has 1st article 
on song in statistics class



Australia’s largest newspaper 
called my lyrics “bizarrely effective”…



conference edutainment
• for mathematicians (e.g., MAA MathFest 

opening banquet)
• for statisticians (e.g., USCOTS banquet)
• for K-12 teachers (e.g., opening session of 

NCTM Regional in Nashville)



from my years teaching HS…

• Did a math rap in teaching on my interview!
• Made connections to students and learned to
appreciate (and parody) songs from newer 
artists (John Mayer, then Taylor Swift, Carly 
Rae Jepsen) or movies (Titanic)
• Students inspired math topics



Example:

a song I wrote to help my 
HS geometry students recall & 
distinguish 2 main circle formulas

using the tune that helped us all 
learn the alphabet!



“Circle Song” lyric © 2004 L. Lesser

Take your finger ‘round a jar --
Circumf’rence equals 2 pi ___;

For area, you multiply
R squared by that number ___.

Twinkle, twinkle, you’re a star
Knowing math will take you___!

http://images.google.com/imgres?imgurl=http://www.eastonsod.com/images/circle.gif&imgrefurl=http://www.eastonsod.com/index_squarefeet.html&usg=__Lhs8zeuJ3oWwRZQ6aUqWdp-8ey0=&h=179&w=174&sz=4&hl=en&start=7&tbnid=Ir_v9QhoF4HToM:&tbnh=101&tbnw=98&prev=/images?q=circle+radius&gbv=2&hl=en


Lesser (2014), JMA
The first couplet, in addition to providing a 
concrete example of an object with a 
circular part, has end rhyme that forces 
students to realize that the missing letter 
must be r, not d (thus helping them recall 
the correct formula later). 
The third couplet concludes the song with 
a math-positive affirmation. 
The second couplet helps them recall 
another formula and reminds them that π 
is just a number (though represented by a 
letter) and its attention on an ‘r square’ 
(i.e., a square whose side has the length 
of the radius) gives non-calculus intuition 
into the plausibility of the area formula. 

Flores & Regis (2003), MTMS



math & guitar/monochord 
connections with K-12 kids

Local PBS kids show (gr. 1-3) 
guest on BB (ep. 29 of season 1; 10/20/2011)

lesson for local 7th & 8th graders 
(KFOX-TV 5pm news,  2/1/2013)



2013 skateboard/guitar article in European 
J. of Science and Mathematics Education

• How frequency varies with a string’s length, tension, mass
• How frequency ratios sound
• Location patterns of guitar harmonics and frets



in (Holt) Algebra 2



2014 J. of Mathematics 
and the Arts  paper



there are international 
math song contests!

National Museum of Mathematics (MoMath)
• Pi Day of the Century contest – spring 2015
• “Open Set” contest – fall 2015
• “Open Set” contest – spring 2017

Consortium for the Advancement of 
Undergraduate Statistics Education (CAUSE)
• A-μ-sing contest – odd springs 2007-2017



I was a winner in song contests held by the 
National Museum of Mathematics for “Pi Day 
of the Century” (3/14/15), fall 2015, spring 2017



2015 J. of Mathematics Education paper



to recall (6 sig. figures of)

Chorus of “American Pi” (lyric © L. Lesser):

Find, find the value of pi, starts 3 point 1 4 1 5 9
A good ol’ fraction you may hope to define
But the decimal never dies,
The decimal never dies….

find this song on my “Pi Day” webpage!



like history teachers use 
Billy Joel’s “We didn’t start the fire”

In preparation for PI DAY, 
I share the lyrics of “American Pi” 
with my Algebra 1 students 
who spend part of a week researching topics
& making a PowerPoint, book or short story.

-- 3/14/2008 email from Melissa S., 
HS teacher in Nokomis, IL



Appendices in my JME paper
(#7 is similar to Holt Geometry lab)



covered by Calvin Coolidge (band 
of then-HS students in Cleveland)

small world connection: the bassist’s dad’s klezmer band played at my wedding the year I wrote the song!



H. Lewellen’s math club (Shaker Heights, OH) 
wrote song from first 50 digits of pi:

(see April 1987 Mathematics Teacher)

B middle C D E F G A B C D
0 1 2 3 4 5 6 7 8 9



You can get music 
not only from a number’s digits, 

but also from data!
(Ethan Brown et al., 2012) 



2016 interview in STEM songwriting blog 
captured a lot of my motivations/process: 

http://singaboutscience.org/wp/



feature in The Mini Page  March 12-18, 2016

(for Music in the Schools Month) 
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What might be hesitations, 
given all these potential benefits?

Multidisciplinary connections, 
Memory aid, 
Multiple intelligences, 
Motivation, 
Making community, 
Math anxiety reduction, 
Mashing stereotypes (content, class, teacher), 

Modelling stretching, etc.



(N=249) statistics instructors (Lesser et al., 2013)

less open to using song than other fun



addressing hesitations 
found in Lesser et al. (2013)

Hesitations Solutions
Can’t quickly find good examples CAUSEweb.org, etc.
No skills/talent Press “PLAY”; tap student talent
Uses too much time Use as students enter or papers handed 

back. Assign as HW. Streamline length. 
Have students access online outside class.

Incompatibility with students’ cultures Know your audience (week 1 survey, etc.)

Class size Song works just as well in large classes

Need to be seen as serious by students Make explicit connections to content (or 
assessment); make a mini-lesson plan 

Need to be perceived as serious by 
colleagues/supervisor; weak evidence of 
helping learning

cite research studies, calls for 
engaging/active learning, etc.



a classroom study (VanVoorhis, 2002) 

2 equal-GPA sections of stats

Section R read  3 definitions aloud;
Section S sang  3 stat jingles (for same concepts)

S did better than R on relevant test items                  
p < .05

S had high correlation between test score and 
self-rated jingle knowledge                             

p < .05



p-value DEFINITION   vs.   SONG: 
A p-value is the 
probability you obtain 
at least this strong of 
a difference 
if the null hypothesis 
of no effect 
were really true.

It is key to know
what p-value means –

It’s the chance
(with the null)
you obtain
data that’s
at least that extreme!

lyric © 2005 L. Lesser



in July 2016 J. of Statistics Education



student-randomized experiment (fall 2013)

(53 from comm. college; 194 from medium-sized university)

• Half the students randomized to always have 
“fun inserts (song, cartoon, etc.)” in content 
mini-readings accessed via LMS

• All students take exams with 12-14 embedded 
MC items related to the readings, such as:

• All students asked to take pre/post surveys: attitude & anxiety



% Correct with and without Song Inserts
Topic Without song With Song Difference

Margin of error:
down with n
down by √n

57.3%
9.1%

61.3%
10.0%

4.0%
0.9%

Standard score 62.5% 75.0% 12.5%
Correlation &slope 60.2% 73.8% 13.6%

Equiprobability bias 40.9% 50.0% 9.1%

Multiplicity 36.1% 37.0% 0.9% 
(medium university)

p-value 44.4% 50.0% 5.6% 
(2-yr. college)

OVERALL 42.3% 50.0% 7.7%
p-value ≈ 0.04
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besides YouTube…..?



my math/stat song resource page 
just Google: “Larry Lesser” or “Mathemusician”



statistics songs  
causeweb.org/cause/resources/fun/

• site launched in 2005 (part of NSF’s National 
Science Digital Library) 

• searchable fun collection now has 600+ items 
(including 100+ songs almost all with MP3s), 
9 modalities, bibliography, & lesson plan guidance



science/math songs 
http://singaboutscience.org/
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Roles of Song (Lesser, 2014)

• recall
• introduce concepts/terms
• reinforce thinking process
• connect to history/real-world
• humanize 



Things to consider

• Alignment with content learning objectives and 
standards (CCSSM? PSSM? GAISE?)

• Setup or pre-assessment
• Delivery: in class (a capella, live instrument, 

karaoke, or MP3?) or offline?
• Student level of participation
• Follow-up or post-assessment/exploration 

(e.g., the “American Pi” questions)



tips from Brame (2016)



Critical Reflection: 
teaching/performing parallels  

• Awareness – your style/strengths, your 
audience’s backgrounds

• Preparation – so you have enough attention 
to respond to nonverbal cues; what needs 
practiced precision and what is better freshly 
improvised?

• Density – when ‘less is more’; finding spaces 
for audience interaction/contribution

• Progression – meaningful sequence (beyond 
isolated songs/slides) that has culmination 



we want: significant “fun value”
that does not overshadow educational content

I agree with Resnick (1987) that:

we should avoid implying that education is a 
“bitter medicine that needs the sugar-coating 
of entertainment to become palatable” 

or that education and entertainment are 
“services that someone else provides for you” 
rather than “things that you do”



Diversity connections
• Song affected by specific diversities of 

instructor and campus population; e.g., it may 
not work for teacher to use a rap persona, or 
parody a hymn or “Yellow Rose of Texas”

• Avoid harmful stereotypes (see my April 2014 
Mathematics Teacher op-ed) 

• Ethical/respectful fun builds community!



coming….Sept. 27-28!   
(STEM-focused, almost free, 

pedagogy/research/practitioner angles)

info:  crowther@uw.edu
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Who wrote this: 
a mathematician or songwriter?

“the more you are familiar with problem solving, 
you recognize variations 
on problems that you've solved before....

The typical problems, 
everyone learns to solve in the early years... 

But with the atypical problems, 
experience and technique become invaluable.”



Who wrote this: 
a mathematician or songwriter?

“the more you are familiar with problem solving, 
you recognize variations 
on problems that you've solved before....

The typical problems, 
everyone learns to solve in the early years... 

But with the atypical problems, 
experience and technique become invaluable.”

Paul Simon!
(interviewed in Sept./Oct. 2006 Performing Songwriter)



parallels: doing math & songwriting
• “Flashes of inspiration” may come anytime, but 

are usually preceded by much reflection, false 
starts, and prior effort of developing a toolkit and 
repertoire

• Essence comes fast, details take longer
• Versions can have same “content” 

but differ greatly aesthetically
• Some are steps toward something “bigger”
• Useful to try varying structures or starting points
• Peer feedback/collaboration helpful!
• Cultivate “whole-brain”, not just left or right-brain



song (title) ideas

• Songs with numbers or math terms 
(modulo a pun): several songs have used 
“50 Ways to…”

• Steven Galbraith’s “List of Unintentionally 
Mathematical Songs”

• The Green Book
• SongSet.net
• Common misconceptions (my “1 in 2”, 

“Losing Cause”, etc.)



Algebra text exercise 
(Wells & Schmitt 1996)



some of my math song titles topic
Mean Measure of center

The Gambler lottery literacy

From a Distance graphing

American Pie Pi History of the number pi

Hotel California Called Infinity exploring infinity via Hilbert’s Hotel 

Call Me It Maybe variation

Home on the Domain and Range domain and range

Hit Me with Your Best Shot Plot graphing

Imagine Imaginary imaginary numbers

Livin’ La Vida Loca Findin’ Extrema Local finding local extrema



disciplinary songwriting challenges

• Technical precision versus accessibility/singability
• Is jargon singable and rhyme-able?
• Are math terms in important (repeating or rhyming) 

positions?
• Balance concrete and abstract
• Keep tone inviting; don’t just address insiders
• Align to specific learning objective (e.g., not just a 

“math is cool” song, or a song that includes math 
words but not in a way that teaches)



Difficulty continuum in song forms

• Parody (change some words in existing song)
• Rap (rhythm and rhyme, but no melody)
• 12-bar blues 
• 1-verse jingle
• AAA
• AABA
• ABAB (Verse-Chorus)



Lyrics need more than rhyme 
(Lesser, 2014)

• Melody conveys meaning
• Letter combinations must be singable, and 

have grammatical phrasing aligning with 
musical pauses 

• Must have conversational (e.g., subject-verb-
object) word order and avoid ambiguous 
homonyms and long clauses to communicate 
by ear in real time on first listening

• Place key words where there are end 
rhymes, long notes, downbeats, or repetition



free (or nearly free) song apps

• Rhymezone.com, Rhymer.com, b-rhymes
• GarageBand
• SoundCloud
• Evernote, FourTrack, Songwriter’s Pad, 

Suggester, Simple Songwriter, Nanostudio,
Song Box Lyric Writer, Songboard, Hum,         

Band Creator, SongSet, etc.



student-made examples

• Class project/enrichment: rubric can 
assess creativity, accuracy, how well lyrics 
go beyond just mentioning a term, etc.; 
students can put song on YouTube, 
SoundCloud, etc.

• Contest: National (e.g., MoMath, CAUSE) 
or classroom 

• Benefits may be similar to what Young et 
al. (2013, p. 15) found with poetry:



Young et al. (2013, p.15)
“provides a voice to some students who are 
shy about speaking in class; 
it provides a place for humor, playfulness, 
irreverence, and the expression of shared 
emotions; 
it recasts thinking about course material into 
new patterns; 
it enhances student-teacher and student-
student communication; and it fosters an 
interactive classroom environment”
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a continuum of song “interactiveness”

• Listen to recording
• Listen to performer
• Provide accompanying rhythm 
• Sing along (with lyric displayed)
• Complete each rhyme with only 1 right answer
• Provide inputs to help create the song
• Write your own song (with scaffolding offered)



2015 - present     NSF grant (DUE 1544237) 

Project
Student-Made Interactive Learning with 
Educational Songs (for introductory statistics)

GOAL: to write (and assess) interactive songs 
of high aesthetic and pedagogical quality
to maximize learning and engagement



why statistics is a great vehicle 
for our NSF songs grant

• Statistics is offered in several departments 
and taken by students in many disciplines 

• Statistics anxiety occurs across disciplines 
(e.g., in the humanities, social sciences, and in 
classes for pre-service elementary school teachers), 
and anxiety-reduction is one potential benefit of the 
use of fun items



Quick!  I need…

An exclamation
An adverb
A verb ending in ‘ing’
A plural noun



the Mad Lib result:

“________!” she said ___________.
exclamation                    adverb

This talk on song    is as noteworthy as

_______________   _____________!”
verb ending in ‘ing’      plural noun



Writing songs ready for inputs! 
• “Inputs” can be neither trivial nor too open-

ended, whether they make a conceptual 
connection or provide an example

• Inputs generally must avoid end-rhyme
“How do shoe length values go
When height is high or when it’s low?”

• Inputs need to be robust or scaffolded for 
part of speech, verb tense, (rough) number 
of syllables, etc.  “….When elbow length is high or low?”

• Keep short/interesting to keep engagement
• Can’t just take an existing song and remove 

a few words



topics of 22 songs (aligned with literature, 
Guidelines for Assessment and Instruction in Statistics Education, 

Goals and Outcomes Associated with Learning Statistics instrument)

• Levels of measurement
• Mean vs. median
• Convenience vs. random 

sampling
• Patterns of correlation
• Correlation vs. causation
• Statistic vs. parameter
• Estimator bias
• Margin of error in poll
• Effects on width of CI
• framework of testing Ho
• Reporting test conclusion
• Concepts of X2 test

• Effect of n on significance
• Concepts of regression model
• Concepts of ANOVA test
• Variances (not SDs) add
• Bayesian reasoning (most 

tests for rare traits yield false 
positives)

• Central Limit Theorem
• Simpson’s Paradox
• Ethics in statistics
most are 2 min. long



songs written fall 2015 by collaborative of 
statistics and music professionals…

• Greg Crowther (Seattle, WA) – university biology lecturer, 
researches in science ed (STEM songs) and science, 
curates singaboutscience.org database of 7000+ songs

• Monty Harper (Stillwater, OK) – award-winning full-time 
touring performer/writer of educational science songs; MS 
in mathematics

• Tom Toce (NYC) – theater/cabaret songwriter with album 
cuts and ASCAP awards; senior actuarial adviser at Ernst 
& Young; Fellow of Casualty Actuarial Society

• Amy Adler Williams (Austin, TX) – songwriter, cantorial 
soloist, music teacher, CPA, Certified Fraud Examiner



…and internal collaborators
(both at UTEP since 2004) 

• Larry Lesser – statistics education researcher; award-
winning songwriter; published 70+ math/stat lyrics and 
several papers on using music in statistics/math courses

• Dominic Dousa – classical music theory and composition 
faculty; (piano) accompanist and chamber musician; MS 
and college teaching experience in statistics



and then, UTEP’s Steven Haddad

coordinates talented music majors of UTEP 
in its state-of-the-art Commercial Recording studio!



pre-song prompts for 
“Simpson’s Paradox” song



pre-song prompts for 
“Super Bowl Poll” song





Timeline – stay tuned!
• Write lyrics, music, and template prompts; get peer feedback
• Pilot: do students understand prompts for inputs?
• Record songs in UTEP’s Commercial Recording studio, then 

interface with singing voice synthesizer software
• Train automated grading system with several hundred students
• Experiment: students randomized to (1) readings only,               

(2) readings with complete songs, or (3) readings with 
interactive songs that they complete

• Post definitive completed versions of songs on CAUSEweb



some thank-you’s
Song An, Art Benjamin, Dane Camp, CAUSE, Greg Crowther, 
GCTM, Sarah Glaz, Kerry Go, Gizem Karaali, Ed Loewenstein, 
Leo Mazow, NSF, Bruce Palka, Dennis Pearl, Rey Reyes, Allan 
Rossman, Bill Robertson, Justin Slauson, Norm Sperling, 
Daniel Tillman, John Weber, Alvin White.

Mom & Dad for the first guitar & lessons!



Annalisa Crannell
MAA Haimo Awardee for Distinguished Teaching (1/8/2008)

“Paradoxically, if our own intellectual lives are ‘all math, all the time,’ we face 
a lot of challenges when we try to woo others into our discipline.”

“our mania for ‘balancing’ parts of our lives (teaching & research; work &        
family) compartmentalizes them in harmful ways …it’s possible to integrate—
rather than merely balance” (1/8/2008)



thanks for attending

“Changing the Rhythm of Math Class: Using Educational 
Songs to Cultivate Learning and Community” 

WE WELCOME YOUR QUESTIONS & FEEDBACK

Larry Lesser 
The University of Texas at El Paso

Lesser@utep.edu

http://www.math.utep.edu/Faculty/lesser/Fun.html
Join us at VOICES Sept. 27-28!

mailto:Lesser@utep.edu


Choose a song….

• Example of math rap (96)
• “American Pi” (104)
• “Mean” (110)
• “The Gambler” (113)
• “Hotel Called Infinity” (117)
• “World’s Longest Math Song” (123)



if not yet ready to try melody….

Give rap a chants chance --
Rap still has rhythm ‘n’ rhyme

short examples:  
Defining trig functions: SOH-CAH-TO-A
4 rigid motions: turn, slide, flip & glide 
Rhombus: Equilateral quadrilateral 
Euler’s formula: F + V = 2 + E



The Algebra Teacher Writes InVerse 
(Lesser, 2017)

Triple x, then add 5, then divide by 2.
Label that answer y, now let’s flip the view.
Double y, take off 5, third makes déjà vu!

×3     +5     ÷2               (3x + 5)/2 = y
x y

/3        -5    ×2                (2y - 5)/3 = x         



Now …. try this (algo)rhythm:

Stomp-stomp-clap-(rest)
1       2      3      4 



For graphing y = mx+b:
L. Lesser adaptation of 1998 version by former IL teacher-of-the-year & NCTM Board member John A. Carter

Buddy you’re tryin’ to draw the line
For the m and b we’re assigned:
Ain’t hard you see, put your pencil on the b,
One more point will guarantee that….  



“We Will Graph You!” ©1998 Carter/Lesser

sing-along:

We will, we will
Graph you!
We will, we will
Graph you!

http://faculty.matcmadison.edu/kmirus/GraphPaper20x20AxesUnits.bmp


“We Will Graph You!” ©1998 Carter/Lesser

So now you know the y-intercept; 
Here’s how we find the rest of it:
Up with rise, across for run,
Plot another point & when they’re 

strung, sing:



“We Will Graph You!” ©1998 Carter/Lesser

sing-along:

We will, we will
Graph you!
We will, we will
Graph you!

http://faculty.matcmadison.edu/kmirus/GraphPaper20x20AxesUnits.bmp


3/31/02 [M
elbourne] H
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“American Pi” prologue lyric  1997-2015 Lawrence M. Lesser

A long, long time ago, I can still remember
How that math sure used to make me smile.
And I knew if I had the chance, 
I would ace geometry class
And make my parents happy for awhile.

But some math books made me shiver—
Dry procedures, all delivered:
Nothing past the rational, 
and nothing transcendental.

I can’t remember if I cried, reading 3.14159…
But something touched me deep inside the day I learned of pi.

images from http://oilf.blogspot.com/2012_08_01_archive.html and http://www.salon.com/2011/09/14/denvir_school/

http://oilf.blogspot.com/2012_08_01_archive.html
http://www.salon.com/2011/09/14/denvir_school/


“American      ” lyric © 1997-2015 Lawrence M. Lesser

CHORUS:
Find, find the value of pi, 
starts 3 point 1 4 1 5 9…

A good ol’ fraction 
you may hope to define
but the decimal never dies,
never repeats or dies….



“American Pi” lyric  1997-2015 Lawrence M. Lesser

In the Bible, we do see 
the circle ratio appears as 3,
or a little more....
That genius Archimedes found 
with polygons, an upper bound
Of   22 / 7  for sure!
The Chinese got it really keen:  355 over 113!
More joined the action with series and continued fractions.
In the 1700s, my oh my,   the English coined the symbol π,
Then Lambert proved that you and I  can’t find rational pi.
He started singing..........



“American      ” lyric © 1997-2015 Lawrence M. Lesser

CHORUS:
Find, find the value of pi, 
starts 3 point 1 4 1 5 9…

A good ol’ fraction 
you may hope to define
but the decimal never dies,
never repeats or dies….



“American Pi” lyric  1997-2015 Lawrence M. Lesser

Late 1800s, Lindemann shared why a circle can’t be squared
But some folks tried anyway—
Like the Indiana doctor who said pi was 4 or 3.2
And thought his proof should be a law someday.
The Indiana congressmen read his paper there and then--
A bill got through the House by a vote unanimous!
But in the end, the statesmen cried, “It’s not  for us to decide,
So the bill was left to die like the quest for rational pi.
Let’s try singing….



“American      ” lyric © 1997-2015 Lawrence M. Lesser

CHORUS:
Find, find the value of pi, 
starts 3 point 1 4 1 5 9…

A good ol’ fraction 
you may hope to define
but the decimal never dies,
never repeats or dies….



my version of “Mean”, 
2012 Grammy-winning country song of the year



“Mean” (lyric © 2011 L. Lesser)

But it can get pulled off 
by just one single point,
And you don’t know what you don’t know…



“Mean” (lyric © 2011 L. Lesser)

Sometimes, data   have a real asymmetry
Or values  that are really quite extreme. Yeah yeah

In those  cases,  better use the median
If what’s typical is what you need –
That’s not gonna be the mean!

That won’t be the mean  with outliers, 
just forget it, do you see just what I mean 
& mean & mean & mean….





lotta lottery outreach
• adult ed. courses

• media coverage (newspapers, 
radio/TV from local to CNN)

• features in teacher-friendly journals 
(e.g., Sept. 2012 Mathematics 
Teacher)

• Lottery Literacy webpage; 
YouTube video

• a song: #1 country song 

whose title begged to be made into a 
lottery education song!



“The Gambler” excerpt © 2001, 2009 L. Lesser

On a warm summer’s evenin’, 
on a train bound for nowhere, 
I met up with a gambler --
we were both too tired to sleep. 
So he told me how he planned 
winnin’ lottery prizes 
‘Til, as a math teacher, I just had to speak:

“Son, you track those draws, 
you say ya got a system–
You call some numbers “hot”, 
you deem others “due”; 
But I insist, they each have 
the same chance–
If you’re gonna play the game, boy, 
Ya gotta know what’s true!”



“The Gambler” © 2001, 2009 L. Lesser

SING ALONG: You gotta 
Know when you pick ‘em,
What’s superstition,
Know what is strategy 
And know when there’s none! 

You never try to learn this
At the 7-11:
Take the time right now for learnin’
When the singin’s done! 
[now, watch my brief ‘steel guitar solo’….]



QUIZ 
what happens if you
give this hotel sign
a quarter-turn?



the “Hilbert Hotel” David Hilbert 

is no Hilton Hotel:

infinite # of rooms always full, 
but always room for more guests!



lyric © 2000-2012   L. Lesser

On a dark desert highway –
not much scenery 
Except this long hotel
stretchin’ far as I could see. 
Neon sign in front read 
But it was late and I was tired,
so I went inside to plea. 

The clerk said, “No problem. 1   2   3   4   5   6   ….
Here’s what can be done–
We’ll move those in a room 1 2   3   4   5   6 ….
to the next higher one.
That will free up the first room
and that’s where you can stay.” 
I tried understanding that
as I heard him say:



“Hotel (Called) Infinity” lyric © 2000-2012 L. Lesser

CHORUS (sing along!)

“Welcome to the Hotel called Infinity
Where every room is full

(every room is full) 
Yet there’s room for more. 

Plenty of room at the HOTEL called Infinity
Move ‘em down the floor

(move em’ down the floor)
To make room for more.” 



“Hotel (Called) Infinity” © 2000-2012 L. Lesser

My mind got more twisted 
when I saw a bus without end      1   2   3   4   5   6   ….
With an infinite number of riders
coming up to check in!                    1 2   3 4   5 6   ….
“Relax,” said the nightman.
“Each one will move
to the double of their room number 

to free the odd-numbered rooms.”

Last thing I remember at the end of my stay–
It was time to pay the bill, but I had no means to pay. 
The man in room #3 smiled, “Your bill is on me. 
#4 pays mine, and so on, so you get yours for free! 

http://blogs.phillyburbs.com/news/bct/wp-content/blogs.dir/3/files/Dollar_sign.jpg


“Hotel (Called) Infinity” lyric © 2000-2012 L. Lesser

CHORUS (sing along!)

“Welcome to the Hotel called Infinity
Where every room is full

(every room is full) 
Yet there’s room for more. 

Plenty of room at the HOTEL called Infinity
Move ‘em down the floor

(move em’ down the floor)
To make room for more.” 



QUIZ 

Speaking of infinity, 
what’s the world’s longest math song?

Hint: it uses “aleph null” (א 0), 
which is the cardinality of {1,2,3,…}



“World’s Longest Math Song” (author unknown)

א 0 bottles of beer on the wall
א 0 bottles of beer
Take one down,
Pass it around….

א 0 bottles of beer on the wall! 
(repeat over & over & over & ….)

(see Donald Byrd’s variations in Sept. 2010 Math Horizons!)



World’s Longest Math Song:   “all-ages version”

א 0 bottles of  √ beer on the wall
א 0 bottles of √ beer 
Take one down,
Pass it around….
א 0 bottles of  √ beer on the wall



in July 2016 J. of Statistics Education



diverse settings of Project UPLIFT’s 
student-randomized experiment

Two-Year College University (medium-size)
Type of course Statistical literacy Statistical literacy
Region of U.S. Southeast Southwest
Student population mostly Black mostly Hispanic

Main audience General education Pre-service teachers
Text Sullivan (2014) Fundamentals of 

Statistics: Informed Decisions Using Data
Utts (2005) Seeing Through 
Statistics

LMS (Learning 
management system)

Desire2Learn Blackboard



LMS screenshot (Desire2Learn) of 
a mini-reading with fun item insert 
(half the students were randomized to receive the same reading without the insert)



student-randomized experiment (fall 2013)

(53 from comm. college; 194 from medium-sized university)

• Half the students randomized to always have 
“fun inserts (song, cartoon, etc.)” in content 
readings accessed via LMS

• All students take exams with 12-14 embedded 
multiple-choice items related to the content 
readings, such as:

• All students asked to take pre/post surveys: attitude & anxiety



% Correct with and without Song Inserts
Topic Without song With Song Difference

Margin of error:
down with n
down by √n

57.3%
9.1%

61.3%
10.0%

4.0%
0.9%

Standard score 62.5% 75.0% 12.5%
Correlation &slope 60.2% 73.8% 13.6%

Equiprobability bias 40.9% 50.0% 9.1%

Multiplicity 36.1% 37.0% 0.9% 
(medium university)

p-value 44.4% 50.0% 5.6% 
(2-yr. college)

OVERALL 42.3% 50.0% 7.7%
80% CI on total difference (2.8%, 12.6%)  p-value ≈ 0.04



findings of experiment 
(see July 2016 Journal of Statistics Education)

• Learning: embedded questions on items related to 
songs were answered correctly 50.0% of the time by 
experimental group (n = 80) and 42.3% by control 
group (n = 88);  2-tailed p = .04

• Attitudes (*post-SATS):  Little/no difference between 
experimental (n = 44) and control (n = 44) groups; not 
surprising since attitudes are more stable than anxiety

• Anxiety (*post-SAM): no significant difference between 
experimental (n = 53) and control (n = 59) for the small 
sample sizes, but trending towards positive effect

*= not enough students took pre AND post                                   
to test pre-post differences with adequate power



part of our larger ongoing efforts… 
http://www.math.utep.edu/Faculty/lesser/Fun.html

• Nov. 2008 J. of Statistics Education:  review paper of 20 modalities of 
fun (e.g., humor, songs, games, cartoons) in statistics education

• March 2013 J. of Statistics Education: survey of 249 statistics 
instructors on hesitations and motivations for using fun

• Spring 2014 J. of Mathematics and the Arts: rationale, strategies, and 
resources for using lyrics in mathematics/statistics class 

• June 2015 Transformative Dialogues: case study of an instructor’s 
use of fun (including song) in statistics

• July 2016 J. of Statistics Education:  randomized experiment on fun 
inserts (e.g., songs or cartoons) into intro statistics readings in LMS

• June 2016: To Improve the Academy: survey on use of song in 
educational development 

http://www.math.utep.edu/Faculty/lesser/Fun.html
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