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Proving Yourself: How to
Develop an Interview Lecture

John Swallow - o
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rouse aaplind, vouse waited ond o YOLE Y E
beer fnvited fo1 a LAy Intervicw—and, e
doubl you'll be giving 2 lechwe Your hosts hae
rovided a few details abogt the leclure forrral,
nd sautie given some thought 10 a topic--per
haps aresull from vour vesearch. At this Paat vou
wniders has e | done caoughr [s fhe prublers ot the
intervisw lecrre easeriiatlhy sobeads

If sou're It thal mast special of cascy when yout
A2POINLNeET i @ doane deal and all tha: s required
15 2 pagsable lecture, then yes, vou meedn 't chiuny
more——and congrasctaions

Wyeu're in the genera? case thou gh then read
oI Famsitions can be won ar fost with 2 lorlere e
the goal of this article is 1o help vou fand ¥our de-
sired pogition. IF you've beer wo Eing onvour jal
Uik for guite 2 wehile, then this articte will helpvon
asscmiea rood set of ouestions for yvow hosts so
that yau can mmdmize the elfectivencss of what
vou have alvcady preparcd, If vou'ee jus) gelling
sarted on vour intorvdiew lectere, the article wifl

C_help vow start and plan ihe Rrocess oflicienth.

Eerhey vaay, don | let whas follows overebelm YOLL
Even the most expercnced lecturers Can TmpTove
ard vour hosts serely understand dhar WOLL T fiest
ELATEITY e,

Boundary Conditions

when voil azl your hosts 1he naty al (uatinn—
what sarl of leeture vou shold give—you M almost
serchebe rald one datum: 18 e al lectore. That

A hou're o give 1 collpquivm, a senunar an -

dergraduate lecounie, ar seme variant, Yoo mighi
atzo he 15)d 2 gecond datuny how muck o 1he rlk
should be related to vour recent rescarch resulis,
frhi Salln: iy TT Kimbrough frofe oo e Rt Rerahcs
aid Tuetamites a8 Duvidenn Cedlege and an aasocione
ealiten o the Wolices, M canail adidvese by Joswall owd
dawidson.ad. ..
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What you showdd realize s that these datg hardly
assweer Lhe question. In fact oy hosts have dope
0 mnee than set bowndary conditffons—and rhey
know that Youdl probabby want to prepare a fow
w0 e guestions 1o ask so that voo'if Lnow Fow 1o
hiz the mark more closeli—and we'it meption (hese
later an, Stid], ihe answers o cven these guestions
will l» ooly boundary carditions, and it will he uo
RO Y M CORSICICE 2 lelure mneeting (he bouadary
cunditions and differentiating vou, positively, as
miuch as possible. Tet's start. haweves wish bow
Mo inferargt e teo data.

Understanding the Constraints

Masroften the rvpe indicates the avdience. For i
stance, 1 colloguium is wswally meast to introduee
an ares of mathematics or perthaps 3 significan:
theorem ar counterexampie, (0w Aematic jans
who are 1ot specialists in the area Such a feclure
shouid certaiply be accessidle to the graduare
studenis in the sudicnee for af least 7 minutes—
and alzzost surchy the n you asseme i too low, A
semitrar lecire, by conrragt s for speciatists—not
from your precise sublield of course bur from o
tecognized subdiscipline: algebea. or differential
BUOINETY,

An undergradusie lecture tould suggest one of
=everal sorts of potential audiences: math mijors,
all siudents in math courses, or even all under-
gracuates, i you're asked 1o give animdergraduate
tadk, be sure io determine the audience as elosely

“B& you Can, How eiing $thilents will likely strend,

and with whar backgound? Will cvervane in the
andience bave had a course in Jincar algebira?

After the determinetion of the sudience, the
neExT mosl important bomdary conditon is the
tirpic. Far posilions at rezearch undwersities. this
wili bo vorr resesrch, or ar loast something from
seur work that would sait the sudience
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101 positions at other nsttrtions, however,
. potential lopics can be guite variahle, and it wowld
be well worth your time 9 exploe YOI Options
with your hosts. Some may prefer thar vou provide
a context for vour own work, instead of resnlts
from 1t say by explaiving fendamenral ideas m
yOUI Tesearch area an introdocdon ta a subdige-
pline. Others may ask vou for a hybrid expositon-
research lecture: present Your awn werlk, but only
after spending the first m mimues in a maoner
sufficiently elemerttary for a certain audience.
Stll others may ask you 10 teach a class, sither
o a tepic of your own choosing or of theirs,
something called a class lecime, Wateh out for this
last scirt: they may be the hardest lectures to, give.

It is far o easy to become Overcontident about

presenting “trivial” material—and whart, after all,
could be worse than showing vour potential col-
leagues that you have trouhble DTeparing to teach
calcilus or linear algebra? '

" Ome ticky part of these boundary coﬁﬂiﬁﬁns )

Is that the actual audience will very tikely diverge
from. the stated audience. Your colloquinm conld
be attended by some specialists, your undergrady-
ate talk by many faculty. Be aware of this discrep-
ancy, partiomlarly when vou deliberately describe
i concept ot A proof intuitively bt not precisely:
those who know what yoi're talking ahont will
scrutipize that intuition closely.

Now let s move on to what shod be the heart
of the lecture—the mashemalics,

First Principles
Of prime importance: your talk must € T onInic ATe
some compelling mathematics. Select a thenrem or
two that you can comprehensibly state and ron-
vindingly motivate. Dor't be a slave 1o the advice
that 41 good mathermatics 1alks contatn af least ane
proof; many wonderfully fine lectures dor't even
give a sketch.,  vou do plan to ciplain the result,
be sure that the proof or sketch can be cleaily
broken mto a few significant and accessible ideas,
Having made these choices, then lay out the
pieces of the mathematics: definitions. possible
exarmples, equivalent statements of the theotem,
ideas in the proof, applications. Once yoh see

them consider how you can order them 1o tell'a

compelling story.

It may he that you want an example First, in
order to molivate a theorern. Or you IIayY WaTd an
cxariiple afterwards, to Bustrate the statemeént of
the thecrem—and you might wotk the example
CUl In 3 way that prefignres the geneval methotl
of the proof. e

Given a choice between greater dayity or greate
¢ OIhpleteness in presenting a proof always chooge
clarity. Tt is for this reason that Many exiellent
lecturers give sketches in place of proofs. Your
sudience can always ask how some detsils would

be filled in, and if they do so theill be giving vois.
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just the soit of question youw'd ke 1o answer. Be-
member that the sbjective is nol to shaw that you
can work out all of the details of-a hard probiera—
surely your hosis assume this since they brought
Vo to camopms—hbut to show that vou can share
some competling mathematics with others; gener-
aiing exciternent and enthusiasm i the process.
(Beware confusing clarivy with ieaching o the least
kmowledgeable persen in the andience. Tt serves no
prurpase for your lecture to he to6 vague)

In general, less is raore. It is farbefter To end a
bit early, with the peossibility of answertng somne
great questions, than to finish in a rush. runming
roughshod over your conclusion. Similarly, a cou-
nle of well-explained ideas will be far mere valn-
able to your audience than a fully-detailed procf.

H you're to give a dlass lecture take BRI CATE:
in preparation. Espedially if you're to ntroduce an
elementary conecept, be suge you kndw exactly what
definition you will state, exactly whai diagram vou
will draw, exactly what example will fllustrate the
precise point you want to make. We're ail harsh
critcs of things we've taught many Himes.

Conventions and Convolutions
Now that you've got the pieces of the talk ser gur
and organized consider the means at your dis-
posal. Will you have a blackboard or a whiteboard,
colored markers, or an overhead projector? A pro-
Jection system driven by a desktop or laptop, with
or withou! sound? A podium, with a microphone
ar the podium or a lapet mike? What will be avail-
able—and what most people tend to zse—should
be among the infermaton vou find out from your
hosts, Once these are known, vou can consider
vour options, and decide whether to follow the
local conventions of that paricular departroent,
If you can give your talk in the waditional way
writing on the board using chalk or colored mark-
ers, legibly and in straight Hnes, then you probablky
should. In this way youll be able to show off your
experience managing the challenge of deliverings
lecture while choosing, as judiciously as possible,
what 1o write on the board. et
You've seen the mistakes of inexperiencéd
lecturers: begioning to write a senlence, only to
break off because it's takei 100 dong; writing thet
senfence in a line—but not a line of slape Zerd;
spelling words using a script of size proportional
to the distance from the edge. Your hosts wili
want to know, for thelr students” sake, that you've
worked to avoid these mistakes, and the biest way

* to allay their fears is 1o demonstrate your COmpE-

tence during the interview lectire, S
You may feel a temptation to give a PowerFome
style lecture, by, for instance, using the hredmer
IATEX paclzage Lo prepare a pdf file thit yoil ¢an
click yvour way through. Be very careful, boyreves
before dediding to do so. First and forermost.vouil

be passing up the opportimity to démehsirate your |
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ability to give a tzaditional lectize, and so you il
Place yourself at an initial disadvantage, something
vou'll need to compensate for by crafdng an espe-
cially rhetorical presentation,

Moreover, for every mistake of a bepinning lec-
turer at the board theve is a mistake of & beginning
lecturer stepping through a prepared file, These
mistakes mchede reading the lectare directly off
the stides, theveby revealing a dependence on the
scTipy; cramming too mach text or technical mate-

rial on a slide; and clicking oo guickly from i}ne'

slide 1o another, without regard fob whether the
audience is assimilating the matcrial, For all the
fanlts of blackboards and whitehoards, theyhave

one great benefit: they force vou to make hard _

decisinms about wbat to wiite. If you do decide o
give a PowerPoimt-style preésentation, be sure 1o see
the "Rhetorie and Taste” sertion below. '

If your work invelves compntice, ther your let-
TEe Ay require a computer demonsiration. arid
yow'll need 1o work to make this portion of vour
presentation as seamless as possible, You'll want
to be able to recover from errant kev presses or
button chicks, so know vorr software intimately—
and be suve to find ont whether you Tl be gble to
uge your computer or instead an unfamiliar one
at the mstiurton. It's wise to ask vour hosts io
sChedule snfficient Hme for you to ran thiough the
technological portion al least a half-day before the
talle. ¥ it nurna our that sormething’s antiss—yon
can't commect your laptop to their seoured mternet
neiwnrk their projection system, or their sound
system; or you finally realize that von'l have to use
their computer which doesn’t have the software
you need installed—the likelikood of finding a
remedy will be mouch greater if there’s a half-day
to find someone o ttohleshoot the situnton.

You can certainly consider combining two oz
mote ways of delivering vour talk—board work,
beamer presentation. compuier simnilations, some-
thing yel vmnamed. But be prepared to handle
(he ransirions well. If all you genninely need is a
diagram or secton of a proof that requires a ot
of Hore to write, vou conld ask if the lectizre noom
Iras ovable boards. Writing on a board before the
leetiere and covering it up may be a better slrategy
than depending on rechnology. .

Finally. if possibie, aveid being tedto a pcrd.n.r.m.
Doing so restricts your ability to taove.aronnd. to
cngage the audience, and perhaps BVED {0 geiup
clpse to a student and ask a queston. If 8, micro-
phone is necessary, 0y to Tse a wireless one If FOu
need to click through vour presentation pIoOTE
a wireless clicker as well

(Great Expectations

Having chosen and organized the matha:naur_s
well, now it's fme to think about bow youTl be
pressnting yoursell, You want to appear confident
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and relaxed hoth fricndly anj Engdgmg“ show vow
best self—and srofle, | .

The folks in the audicnce mtl be askm.g them-
sebves who vou arer who vou are as-a teacher, Who
VOUl are Az A malhf_matluan and who v wolthd
be as a colleague.

Don't he overly I]’.‘I.{}ﬂESt D‘E sei_f deprecating.
Ihe interview lecture is not the time 1o EXPICSS
eternal gratitude to your advisor, gr to adwmit that
your work hasn't been all that impressive. Show
what yow've got and stand by it: At the other ex-
treroe, don't oy to mpress with your mathemati-
cal enmui—this wivially follows from thit, which
obviously Implies the following result. If you're
not excited about the mathematics. your andience
wonr't be either—not to menton that }ftmll kel

1be making them feel interior.

Engage ihe audience, yes, but don't go over:
board by asking every two mimies if evaryone's
with vou, o by loo-earnestly solicitng gquestions.
Don't be surprised that some faculty simply don't
intend to be with you They've heard it all betore,
and theyre simply watching haw vou go about
the task

Choose what you will highlight in the talk based
on vour andience, If you re spealdng to mathemati-
Clans, bring out an interesting subtlety, emphdsiz-
ing thaf vou're a mathematician’s mathematician,
Il you're speaking 1o undergraduates, bring out
a detail of the discovery or the surprise of & gen-
eralizatdon emphasizing that vou're a smdent's
teacher,

Whatever vou o, don 1 become defensive in
taking and fialding questions. [ostead. prepare {or
lots of possible questions, viewing the apportanity
of answering them as an oppottunity te inboduce
malerial in a different way.

Theory and Practice

With all of this plavming behind you. new practice!
Rehearse the beginning especlally. figuring cur
how youll start effwith the tight expressions and
tone of voice, Give the talk to some friends or fam-
ity members. If vou're reluctant, at least deliverita
couple of Hmes tn an empty icom and then see if
you can ask others to observe and evaluate.

Either way, find a way tn ime the different pDI-
tons of the talk. I's a great help o sec how long
each pordon takes, parteularly if you find that
the talk is a bit short or a bit long; youT be able
to spend more tme with 3 proof,or :ﬂumnai:e =l
UnrieceEssary remark.

Coece you feel ready im niime LLEI:LE 1) li vou
¢an give the talk as a regulariy scheduled seminar

at your clarent institrton, or even as a lecture in -

some course, fnding an andience sormewhat like
the audience you plan 1o encounter. (OF course,

this reguires starting the process of lecturs devel-

opment far in advance of your achodl intervisws))

-
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ricand Taste

con've gotten this far vouhavea fa:LL]} r_c:-mplete -

wipe for developing ao interview léctite that
aould ke entirely sabsfactory. However. particu-
11y if the competidon iz siff, vou may oeed a
cture that reaches heyvond satisfactory—all the
ay to mermorable. Af one Iével lectures are ghott
1aking meaning, o he sure, But making that mean-
1g truly memorable is what will cause that search
Jmirnittee to keep thinldng aboat yoa,

T make your lechiuze methorgble, youl must do

smething different and do it well. The noveliy
ight certainly be using the latest technology
udio. video fiom flm, or flash presentations
w1 develgped yourself), it it needn't be. Tn our
rieky of mathematicians, it can sometitaes be
msidersd novel 1o engage the sudience by making

& comlact with each person. The ways of breaking
e mold are mdted only by vowr creativity and
ur diligence in perfecting a technigue, making
I persenality work for vou—aned your sense c:f
Aatkematical taste,

One especially effective approach is to use a
etorical strategy in your talk. That is, eonsciously
‘sent the maghemarics in & way ‘that elicits soime
notiopal reaction: larghter, Sirprise, or evel a bit
arxiety. You could choose among the following:

+ Prodirce a surprise: shaw how an ezample or
sult genezalizes, bat notin the expected fashion.

- Explore—or mammfacnme—az paradox

+ ake visible some concepts or phenomena
it were previgusly invisible even though the
Jects are well-konown,

= Add a joke ot two to lighten up some tough
chnical moments.

+ Deliberately omit a case, or Toroble over a
hile point, and get the andience to ferret it ot
Of comrse. some of these are riskier (han others,
A the more vou have 1 sense of the faolty at the
st mstitrtion—who maéy be quite different from
»5e whom you met earlier--the better. Nate that

= Tast strategy requires special care to cardyofft -

1k audience must believe by the end that the
ategy was your plan all alomng?
Ciher methods for raking meaning memorable
: matters more of style than of rhetoric and thc}-'
ght be used together with a Stratcg}"
- Provide historical details or motivation dh out
: max;hﬁmancal results vou give.
» Usc the available division of the boards care-
Ty, cleverly hiding certdin vesilts behind scm:ae
ards and bringing them out just'in time. (Kb
bt vou'll need o take a few mu:umxmts hefole
- talk to figure ot how te do this,)
- (36t some members of your audiénce to siand
and somehow represent a maﬂ:tematcal CDJJ.—
1 ar fechnigne.
whichever rhetorical stategies or gtvlistic
nponents vou use. e very fact that yon'll hate
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decided upon them means that you B have ceafted
& truly individual—and distingmshed—lectute.
Guod Erat Faciendumnt _

Don't forget: when you'te dome, smile and say
*Thank vou.” The imierview won't be over, but it
will feel different, Your hosts will have experienced
first-hand bow wou cad comennnicale mathemat-
ivs—and the better you've prepared for that meo-
mient, the more they'll want you to join them.
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