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. "
Sdentity,and Integrty™

geie ISt al SEcret hidden'in: plain sight:
J'_)r* diteaching cannot be reduced to
LECnIgUe; good teaching comes from the

Ef?l’f[]/ and integrity or the teacher.
- =~ — Parker Palmer, 7The Heart 0@ feacher
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1y My_Identlty!

2 9 v s

2 f"m g mathemahaan
ylor University Professor and
hwerSIty of Michigan Ph.D.

Y1y father was a high school math teacher

T/m a musician:
Singer, choir director, faculty quartet

e [ come from a family of amateur musicians (I
have a brother with a graduate degree in music)
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" Stand,and Deliver
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My.lntegritys

= tdsléf at a Christian college where foundational
WisElissions are encouraged and beauty is
r-l*‘"f"=—*3 ted as a guide to truth and as a motivation

.__rr
s = = =inally, brnthers whatever is true, whatever is

= “noble, whatever is right, whatever is pure,
whatever is lovely, whatever is admirable—if
anything is excellent or praiseworthy—think

about such things.—Philippians 4:8
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An Image Problegi™ ™

Bgsitime, I asked: "What does

rrut‘ Iematics mean to you?" And some

ple answered: "The manipulation of
1) mbers the manipulation of structures."
.:“.'-'- And I”I had asked what music means to

you, would you have answered: "The

manipulation of notes?"—Serge Lang, 7hHe

Beauty of Doing Mathematics
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“One Possible Selution™

IRWENIew beauty as central to
niathematics we would be introducing
Jrlrh that, while they may have

2 pllcatu)n or may build some tools, would
~erta|nly let students see a much blgger

~ picture of mathematics at a much earlier

stage in their mathematical
development.—Sam Stueckle, Beauty in

Mathematics
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W:* lecarr
HEart, animated by a passion for some
51 ]ect and for helping people learn.
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P.a_s_sion ——

e teachers for reasons of the

Parker Palmer, The Heart of a Teacher
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._"’echl’liqug_and Passion

JIEaChing mathematics and making music
arersimilar in that they require both good
technique and passion to be most

= gffective.
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Tiechnigue s

J I_e_r_.ra
v Cc Jf‘ Yerative learning
/ ;'-&m r0pr|ate use of technology
=0 Answering questions
= Etc




e MALA frameworKk is
tool for focusing
IScussions about
iClassroom management.

_ -~ — Motivation

—— Activity

' — Learning outcomes
— Attribution
Delong, Winter, Yackel
PRIMUS, June 2003




External
schematic
representation
: of what
H igh|}" the E-‘J{FIEI":

knows, the
encapsulated se
knowledge - connections

: . that exist,
much is tacit T
o el applications,
and implicit. hEE.r this new
material is 1. Performance
connected to 2. Conditions
what learners 3. Level
already know,
etc.

1. Performance
2. Conditions
o. Level

DeLong, Winter, Yackel PRIMUS, September 2005
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h-auty in.Mathematics

nly truth but supreme eauty—a
ty cold and austere, like that of
- SCu pture without appeal to any part of
= ur weaker nature, without the gorgeous
= trappmgs of painting or music, yet
- sublimely pure, and capable of a stern
perfection such as only the greatest art

can show—Bertrand Russell, 7he Study of
Mathematics
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Beauty inYathematies' T =
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:_-mathematician’s patterns, like the
inter’s or the poet’s, must be

_ 1;1 autiful the ideas, like the colours
~ or the words must fit together in a
harmonious way.—G. H. Hardy, A
Mathematician'’s Apology
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seauty-inMathematies 11T

.-Jmore important to have beauty in
e's equations than to have them fit
— perlment —Paul Dirac, Scientific
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GURGEL these feelings of beauty ..

'S l’fi ore about the whole story that was ]ust
rr;;r'lc Sbout a certain area of truth. You get this
fee aling| of enlightenment.... Something that was

ﬁ, “Sort of unclear in your mlnd before suddenly
“falls into place. You feel like you've learned a
truth. You've gotten closer to understanding the
world.—Manjul Bhargava, Morning Edition
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Definitionsss

gty is that quality or combination of

Ttles which affords keen pleasure to
arsenses, especially that of sight, or
-51.~f jich charms the intellectual or moral

' = facultles —Shorter Oxford English
Djctionary

® Beauty is that which pleases in mere
contemplation.—Thomas Aquinas
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Perception,of relationships

WV EiHEmatics:

SVISIC:) Hampton's Praise His Holy Name
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Organized complexity”

Vit f ematics: Mandelbrot Set

MU _,;' . He, Watching Over Israel, “gﬁ
fl ndelssohn
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Brevity/Simplicity”

o

SAVgthematics: Bhaskara’s Proof
SIVIiSic:: Thomas's African Noel

Bhaskara's Proof
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AWathematics: Euclid’s proof of the
ligAitude of primes
JMlisic: Mozart's Ave Verum Corpus

.




E the presence o of the
INHRIte

= J"‘*fJ gthematics: Cantor’s proof of the non-
senumerability of the continuum

| 5|c Handel's Messiah
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asking why Beethoven'’s Ninth
symphony is beautiful. If you don't
&= see why, someone can't tell you. I

e S

—— know numbers are beautiful. If they
aren’t beautiful, nothing is.—Paul
Erdos
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But Can It.Be Taught? II

e mathematical esthetic sense is not
gistributed uniformly among the
population, and there is a large number of
=people who find mathematics not only not
= Deautiful, but repulsive.... There is
~  nothing to be done about those who
~~ cannot appreciate mathematics.—

Underwood Dudley, Indiana Mathematics
Teacher
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But Can It.Be Taug £ 2 R

MUSIC IS passmnate and very sensual
l*’l.j iematicians may see math that
WWay, but try to explain that to anyone
= —Ise and you sound like an idiot.—
“Dan Naiman, Johns Hopkins Magazine




tigations, in- Mathematics™

MGEneral education
fiathiematics course
u; arts majors

= Course objective:
S 1:) help each student

= — uncover the beauty of
| mathematics and

become fascinated by
it,
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[vestigations Feedback

/ autitude towards mathematics has
a as a result of this class.
% Strongly Agree, 61 % Agree
: __ enJoyed this course.
S 26 Y% Strongly Agree, 61 % Agree
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Problem Solvinge™™

Journey

-rse obJectlve'

| ;-__?0 help each student - -
— %
= — Uncover the beauty of [;’L’j'"'lif:f ﬁ_‘g* 2/
~ mathematics and 1557 =t
become fascinated by :

it
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Problem-Solving Feedback

MNiave a better appreciation for the beauty
D i;;if athematics than I did before taking
5 course.
= 18 % Strongly Agree, 73 % Agree
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ressons From-Conaueting

successful conductor . assumes
_;___N,;in5|b|I|t|es as an interpreter of music,
“ of skills, an organizer of
perlences a self-motivated learner, and
‘a sensitive human being.—Decker and
Kirk, Choral Conducting: Focus Cioral

Conducti ng
on Communication

Har H'Iﬂr.k
1'1'.!' n J. Kir
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Interpreters s

K mw the materlal extremely well
PEommunication is unencumbered and
Cle __r (not confusing)
“%'1s thoroughly prepared
5'1 o lees sections importance
e Makes choice of "repertory”
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Teacher of skills=
MH Ithemselves

2 Ujgle "{;rrstands student development
“"Ab y guide skill development

*- == ts skills into context

_-- *
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Organizer,of experiences

2 Frr 'urages growth and enjoymentq
lides love of the discipline
eurages appreciation of the discipline

= E Gwdes ability to read and interpret
® Encourages working together
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Self-motivated learmer

ENgages in exploration, research, learning
g6 el fascination with discovery
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Sensitiveshumansbeifdg

2 Um } rstands the dlverse interests of the

y _Pa ponds to the interests of the students

SSHAccepts responsibility for broadening the
f"*=-s’cudents horizons

~_ ® Guides students in an ever-increasing

awareness of their responsibility in
learning
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WMaking:BeautifuldMusic

Sitatght. Students should make
mathematics fogether ... not alone.

BCreative ideas should be stressed over the
—  “right way to do it.” ... And finally,
= students should perform mathematics;
— they should s/ng mathematics and dance
mathematics.—Jim Henle, American

Mathematical Monthly




