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Essential Skills for (PhD) Researchers

e isabletoindependently

— Assess

e Others’ Work (e.g., conference PC members, journal reviewers)
e Own Work

— Envision (e.qg., per n years, research agenda)
— Design (e.qg., per paper/project)

e Problem

e Solution

— Execute (e.qg., time/risk/team management)
e Implement
e Evaluate

— Communicate

: \(/)Vrr;tlten ‘ high-quality/impact

research

Critical, Visionary, Creative, Strategic/Engineering, Logical... Skills



Recommended Reading

e The Ph.D. Grind - A Ph.D. Student Memoir by
Philip Guo
— http://www.pgbovine.net/PhD-memoir.htm

PHILIP J. GUO



PhD Program Checklist

Find/convince an advisor to work with (early
on)

Work with your advisor to build impressive CV
and improve your skills (along the way)

Find/conduct summer internships (along the
summer way)

Graduate and find/get your dream job



What Advisor to Look For

e Someone with similar/compatible interests as

Yyours
Your Research Interests:
What you were actually Stuff you think is cool but nobody
interested in when you will ever pay you to da (14%)
came to grad school (3%)
Sports statistics/celebrity
gossip (10%)
Shopping for things
online (7%)
Your Advisor’'s
Interests (67%) Why other people's blogs
are more popular than
yours (18%)

Wi . PHDCOMICS.COM
http://www.phdcomics.com/comics/archive/phd012108s.qif



What Advisor to Look For

e Someone with similar/compatible interests as
yOours

e Renowned researchers

— “They will document their work in articles,
published in respected journals[/conferences]”

— “Grant support from major research foundations”

— Con: “limited in the amount of attention they can
devote to you”

e Beginning researchers

— "In the absence of substantial grant funding or a
lengthy publication list, look for someone who

has an active and growing research program.”
http://www.cyberbuzz.gatech.edu/sga/gsg/phdhints.html
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What Advisor to Look For (cont.)

e Someone you can respect

— "Choosing or keeping an advisor primarily
because he or she is nice is a mistake. Sometimes

nice people withhold frank evaluations of your
knowledge, skills, and progress to avoid hurting
your feelings. If you have an excellent advisor,
your feelings toward your advisor might best be

labeled as respect”

e Whom to avoid?
— See the URL below for more

http://www.cyberbuzz.gatech.edu/sga/gsg/phdhints.html



Pitfalls(?)

e | have TA supports for 1/2/3 years now, why
bother finding an advisor now?

e Fornow, since |l have 1/2/3 year TA support, |
want to work with a professor who is nice to me
and doesn’t push me to get research results or
doesn’t care much whether | get research results

Act NOW



Pitfall(?): Too Busy With Courses; No

Time for Research Now

Grades Don’t Matter, Sources Say

Palo Alww, CA (AP) -
Documents obtained by the
at grades achieved in post-
graduate classes have no
effect on future prospects for
students enrolled in
academic institutions,

According to interviews with
several current and past
students, " 28
't count," said
gﬁ[ﬂ ;Ludﬁnt ?'ll"ﬂ now
illionaire Jerry Yang, co-
founder of Yahoo! Inc. °I got
mostly B's in grad school,
which at Stanford was really
really bad.”

'‘Grades don't matter'

A poll conducted by the Los
Angeles Times showed that
over 85% of first year grads

believe ing high marks
" wmfﬁ effort” and "a
valuable way to spend my
time". Fewer than 10% of
fifth vear students felt the
SEME WaY.

In reality, neither employers
nor parents appear to
mfl'-?;:wgnanaaraﬁh
our advanced Nonlinear

imization class. "I'm just
glad I don't have to pay for
tuition any more," said a
mother who wished to
remain anonymous.

Reaction among graduate
TA's was mi:r.r.d;! with some
ll:xprcssing B:Lu::k that their
ate hours ing amount to
nothing,  while  others
show visible relief that
losing a student’s final exam
will not really ruin their life.

Sources close to academic

only serve to “feed the ego
of the smart students, and
break the 5E|irH of the
mediocre ones.

http://www.phdcomics.com/comics/archive/phd062104s.qif

F

NOW vou tell me?? A grad
student expresses frustration
over the revelation

Continued on page A23

copyright 2004 Jorge Cham
m.ph#nmm.mﬁ



What Advisor Looks For

w.r.t. agree to advise or RA support

e Right/good motivation
— Not just "I need to graduate within 3 years from now”

| MEAN, WHAT SOET
OF CAREER DD
YouU HAVE W MID

WHEN You WENT TO

'What do you want to be?" Wiy FHOEORIES. COR

10

http://www.phdcomics.com/comics/archive/phd031008s.gif



What Advisor Looks For

w.r.t. agree to advise or RA support

e Right/good motivation
— Not just "I need to graduate within 3 years from now”

e Good specificimportant skills (for the research)
— Problem-solving/research-development skills

— Programming skills (for tool-building/system
research)

— Mathematical/theorectical skills (for theory research)

11



What Advisor Looks For (cont.)

w.r.t. agree to advise or RA support
e Willing to work hard

H A M- FoMEWORY, SETHH. ?ﬂﬂﬁm mwwm WE
' [TING CURSELVES
WHY RRE WE DONG 10 GRAD SCHOO L IMSTERD

| OF wWoRkda outTHER

Tenm RO, My
TRIEND. | Dew'T

Mo, | MEAN WHY ARE
WE DOING THE PROBLEMZ

http://www.phdcomics.com/comics/archive/phd1029.gif 12



What Advisor Looks For (cont.)

w.r.t. agree to advise or RA support
e Follow research guidance (not in a blindly sense)
THE EVOLUTION OF THE “YES”

FlRST YehAR
1 WANT You To

YOU'RE NoT
REALLY GOWMNG TO
Do T, ARE You?

15 WE CRAZY?
THATS A WASTE
OF TMe! AbREH!

T
WWW, PHDCOMICS, COM

‘The evolution of Yes'
13
http://www.phdcomics.com/comics/archive/phd091708s.qgif



What Advisor Looks For (cont.)

w.r.t. agree to advise or RA support

 Normally a trial period (1 semester~n years)
before committing to advise or RA support

HOW YOU SEE YOURSELFE: ] HOW MOST PROFESGORS SEE YOU: l

HOPES
v

COMPLEY
HuMAN BEING

\

S0, HoW's

REAMS
y RESEARCH?

&

ASPIRATIONS
-—

Wi PHDCOMICS, COM
14

'Brain on a stick'’

http://www.phdcomics.com/comics/archive/phd012609s.qgif



If a professor agrees to

— try you out

— advise you or

— advise you + support you as RA

What Next?

15



Do and Publish High-Impact/Quality
Research!

Your (real) Impact Factor

# citations the editor

# times # times you were ressured the
- # citations that ucited  cited just to pad P i
#imes your _ ‘ol s - Youcae -t modueion - Sunon pece
Impact Factor _ your wor (nice try) section nal’s impact factor
{corrected)
# original # articles you were # not-so-original
articles you've *  included inoutof Yt  articles you've
written pity or politics '

witten
copied and pasted

http://www.phdcomics.com/comics/archive/phd120808s.gif LOREE CUAM B 2008

WiWW. PHDCOMICS, COM

'Your Impact Factor

Top conference/journal papers weigh much more
16



But How?

An important factor is know how to work
with your advisor

And first you need to know your advisor

17



Advisor has MUCH more Tasks to do
(and is Efficient in Tasks)

AVERAGE TIME SPENT COMPOSING ONE E-MAIL

PROFESSORS: 1.3 SECONDS GRAD STUDENTS: 1.3 DAYS

DEAR (7) PROF. My,
Dom | WAS WONDERING IF PERHAPS YOU MIGHT HAVE
Pﬂ&ElEL‘i!EﬂTT‘ENT‘:EEHMEETE POTENTIALLY

WiWW . PHDCOMICS. COM

'Average time spent writing one e-mail’

18
http://www.phdcomics.com/comics/archive/phd072508s.qgif



JORGE CHAM 2008

Advisor’'s Time is MUCH more Expensive

%£1,057,.305
“"Academic™ Salaries
Actual average and median salares at U.S.
Doctoral-granting Universities
2500000 7
F242 570
2189217
200,000 - 595,199
=88,311
ST0.055
565,692
I om
S000,000 - —
UIniversity Prowost Deans Tenured Ln-tenured (Grad Faootball
Fresident"CEO Professors Students Coaches
H Male (for real)

B Female

Mates: Administrator figures are medians salanes, the rest are averages. All

Wi, PHDCOMICS . COM

figures in 2008 dollars. Sources; College and Liniversity Professional Association
for Human Resowrces 2005 Survey; American Association of University Frofessors

2007 Survay. The Chronecka aof Highar Education 2001 Survey of Graduate A55e5- ) = = 1
zo07' Academic Salaries

tants, USA Today Survey of Div. 1-4 College Foolball Coaches Compensation

http://www.phdcomics.com/comics/archive/phd102008s.qif



Appreciate the time that advisor
allocates for you

Be prepared before meeting advisor

But be proactive in requesting advisor’s time
allocated for you



AND be Responsive to Advisor’s Email

[

WWW. . PHRPCOMICS,. COM

'Did you get it?'

http://www.phdcomics.com/comics/archive/phd050609s.gif 21



Advisor Can be Hands-Off

; Sk, MAYBE I'LL
’ TO ACTUALLY DO ‘ r POWH TO THE LAB

&0

WORK AND NOT JUST F WORK AT THE BENC
WRITE ABCUT IT OR FOR A WHILE,
'DIEEE‘_FDSTHEEE TO 1 "

.

'An impending sense of doom'

http://www.phdcomics.com/comics/archive/phd080608s.gif

WWW,  PHDCOMICS. COM

22



Find the RIGHT level of
abstractions to convey your work
details to advisor

e If advisor doesn’t know what is going on, YOU
suffer in the end

e Not necessarily the lower level of details, the
better
— Remember advisor is busy; likely no time to
understand the messy details
e Solution 1: acceptance tests in contrast to
walking advisor through your tool code base

23



Solution 2: Send Formal Writing (in Paper
Draft) to Your Advisor

WHAT You WROTE N YOUR E-MAIL:

Prof. Smith,

Il tinished the preliminary
analysis, but I'm having
problems with the statistics
software. The license has
expired and vour apprnval is
needed to renew it. Can vou
please call thE support depar
. 2 and auth orize t
mise | can't co

WHAT YOoUR PROFESSOR READ:

It's about time.
Send me a draft
tomorrow.

Prof. Smith, -Smith
I finished

WW PHRCOMICS,.COM

'What your Prof. read'

Don’t rely (only) on informal writing or oral conversion! Often
the time, students are not good oral communicators

http://www.phdcomics.com/comics/archive/phd080709s.gif 24



Keep in mind that Miscommunication
between advisor and student may be the
most common factor for causing damage
to research development

Of course you need to know
what your advisor may likely do to
you...©

25



Advisor can be Pushy on Working
Time

1 WANT You TO
KhOW, | EXPECT ALL
MY STUDENTS TO BE
N THE LAB DURNG
RESULAR WORKING OF aUALMTY
HOURS, WORK, MOT
&SRAD STUDENT

WWW,  PHDCOMICS,. COM

'Regular Working Hours'

26
http://www.phdcomics.com/comics/archive/phd110306s.gif



Advisor can be Pushy on Working
Time —cont.

To: Group list

I mean,

From now on, I #in additionw=
4

expect everyone
in my group to
work nights and
weekends.

=Praof. Smith

to days and
weekdays,

WWW. . PHRPCOMICS. COM

'Nights and weekends'

27
http://www.phdcomics.com/comics/archive/phd022709s.qif



Advisor can be Pushy on Your Passion
to Research

EESEARCH SHOULLD 1
BE TUE cole Folus
OF YOUR LIFE,

| EYPeCT You TO
EAT, DRNK AND
SLEEF EECEARCH,

SHLY W A& LIE-
AWAKE-AT-NISHT-
OBSESSNE-OVER-
T EIND OF WAY.

C

'‘Outside interests'’

|/ CUTSDE INTERESTS |
[ oHLY TELL ME YOURE

CoULD BE MORE
INTERESTING THAN
OUR RESEARCH?

JORGE. CUAM (&) 20006

WWiW, PHDCOMICS. COM

28

http://www.phdcomics.com/comics/archive/phd110806s.gif



But More Often Advisor Looks For

* papers

Concrete Deliverables 0.
(Results/Artifacts) 5™

* new ideas

HOW YOU SEE YOURSELFE: ] HOW MOST PROFESGORS SEE YOU: l

HOPES
v

COMPLEY
HuMAN BEING

\

S0, HoW's

REAMS
y RESEARCH?

&

ASPIRATIONS |,
-—

WiW' PHDCOMICS,. COM
29

'Brain on a stick'’

http://www.phdcomics.com/comics/archive/phd012609s.qgif



But Concrete Deliverables don’t come often enough,
then advisor also looks for process evidence or
anything else to assess a student to decide

— Whether to advise a student after trial period
— Whether to continue to advise a student

— Whether to continue RA support

Simply put, how your advisor feels
about you if you don’t deliver (enough)

In advisor’s mind:
e Has the student worked hard enough?
e Are the student’s skills good enough to deserve investment?

* Any other factors causing the issue? 30



Which Factor Advisor Bets on?

“1
I'M SORRY, PROF, PERUAPS | WAS OF PERHAPS YOURE
S0, TP You Do SMITY, | TRED oo AMBMIOUS HOT SMART

WHAT | TCOL BUT | CoOul CETTING THE EHOUGH To CARRY
You TO D.:F St &%ALE. EoR THS OUT THE GRANDELUR
OF MY ViSloh,
PROJECT...

GUESS WHICH

, e WwWW.PHDCOMICS, COM
The grandeur of his vISION'  http://mww.phdcomics.com/comics/archive/phd030508s.gif

e Has the student worked hard enough?
e Are the student’s skills good enough to deserve investment?
e Any other factors causing the issue? (too ambitious goal or

the problem/task is uncertain to succeed, health, family, ...) g



But Concrete Deliverables don’t come often enough,
then advisor also looks for process evidence or
anything else to assess a student to decide

— Whether to advise a student after trial period
— Whether to continue to advise a student

— Whether to continue RA support
Solution:

deliver incrementally
partial deliverables;
make your work details
transparent to advisor
(avoid miscommunication) =



Be Realistic, Candid, and Transparent
Don’t Over-promise

| WANT THIS IF | TELL Wi
PROJECT FHICHED HoOW IMPOSSIBLE
BY MEYT WEEK. T 1S To FiHiSH By
HEXT WEEK, HE'LL
THINE
HCOMPETENT,

|

'Domg the |mp033|ble' http://www.phdcomics.com/comics/archive/phd092107s.qif

BUT 1F | COMPLAIN OF
ALL THE ALL-HWGHTERS
I'LL HAVE TO Pull To
ACTUALLY DO T, HELL
THiME W HOT COMMIT-
TED To THE PROJECT.

MMM, SOUNDS
LIKE You DON'T
HAVE EHOUGH

To Do, CAN

WiWiW,  PHDCOMICS. COM

But don’t intentionally pad your schedule to budget more than

enough time for given tasks (not bargaining here)
But if indeed your skills are not up to expectation, you need to work

harder than others to make your deliverables up to expectation



Advisor doesn’t Like (Just) Hearing
Problems after Problems

M ACADEME,
NEVER €AY YOU
HAVE "PROBLEMS',

LET ME &IVE
You SOME
ADVICE,

. : Wi, PHI}:’_EHI:’_S COM
Problems http://www.phdcomics. com/com|cs/arch|ve/|ohd041107s aif

* Be proactive to propose possible solutions rather than just say
passively “l faced this problem and | cannot move on; what next?”

e Be proactive to provide insights rather than staying on the problem
surface (provide right levels of details for advisor to understand and
give advice)



Anti-Patterns on “Problem-Facing”

Students

e Short-sightedlhy follow what advisor asks to do
(e.g., implementing a particular feature) without
knowing the goal/point of doing so

— E.g., not knowing what "good” or “"bad"” results of the
approach/tool would look like

e Doesn’t understand research contributions or
questions investigated by tool or experiment;
therefore, doesn’t dare/know to do workaround

to address the problem
— E.g., not knowing what is (not) important

e Lack good debugging or problem-solving skills

Need communicate well to advisor for getting guidance



Hard!: Is Advisor Too Ambitious or
Student not Good Enough?

How long yvour Prof. How laong it’'ll
thinks it should take actually take you
to do something to do it
“Trowvial” = There goes your weelk.

"Easy enough™ Pull ywour hair out for

a month.

“Sbout a week” = Actually, this is pretty
easy. Helfshe doesn't
know there's technology
that will do this for you
now. Take the weaelk off!

"Should keep you He/lshe will forget they

occupied for the rest asked you to do this by
of the term™ the end of the ternm.
Don't even bother.

“This might make a Say hello to your
good thesis topic” thesis topic.

“Hrmrmerm. .7 = Lk ol

How long your Prof. thinks it should take to do
something’

L PHE S G

6
http://www.phdcomics.com/comics/archive/phd110508s.qif 3



After All, Need to Show Concrete
(even Partial) Deliverables

MEETING OF THE MINDS. ..

HE'S TOTALLY ON
TO ME. HE KENOWS :
'VE DONE NOTHING §
THIS WEEK]

| CAN SEE [T
N _HIS DISAP-
PROVING
EYES, HE
THINKES ™M o
WORTHLESS] JO

wWww.phdcomics.com

‘Veeting ot the minds’

Work hard and smart (strategically)
37
http://www.phdcomics.com/comics/archive/phd052805s.gif



Bottom Line is not Cause Advisor
“Don’t Care”

HOW TO DEAL WITH FRUSTRATING FACULTY Ree7R% Sipports & step-bv-crep aube.

STEP {: TAKE A DEEP STEP 2: DISPEL STEP 3 THNK OF STEP 4: NowW SwWALLOW
BREATH. UHHELPFUL THOOGHTS, WhYS To CoMVeEY TO THOSE CONCERNS AND
YourR ADVISOR YouR ACEPT THE FACT
- FRUSTRATIONS AND THERE'S HOTHING You
w SE N CONCERNS 1N A CALM CAH Do ABOUT T,
L *.‘“":ﬁ"' ) AND DIRECT MARNEE,
Iy s nol that i
T don't care, |
sl have
More impor-
Tant Things To
think about,

' ica' W.PHDCOMICS. COM
Some helpful advice WWW. PHDCOMICS. C

Bad sign: advisor doesn’t push you or care even when you don’t
deliver =2 likely soon advisor won’t work with you

http://www.phdcomics.com/comics/archive/phd072707s.qif



Driving Force should Come from You,
Not (Just) Advisor

SUMMER DAYS...

THE LAB: 1 DAY AFTER ADVISOR THE LAB: 2 DAYS AFTER ADVISOR THE LAB: 1 DAY BEFORE ADVISOR
LEAVES FOR VACATION.

'Summer days...’

http://www.phdcomics.com/comics/archive/phd080904s.gif 39



Make Sure You Make Progress

D LIKE TO WTROPE oy
TO BETH A ANTHRORD-
LoGyY TH.D. STUDENT,

Pm.ﬂmu_ﬁ VouR
@E_ﬁl; ARCH mn@

CEET, WHY DON'T
You Ak WER FUR
WER WEIGHMT O

HER ASE WHilk
Wou'RE ATIT?

WHAT'S THE
MATTER WITH

THAWKS T MIGWEL ..

JORGE CHAM (ETHE STANFORD DALY

'‘Grad student etiquette'

40
http://www.phdcomics.com/comics/archive/phd0227.qif



(Don‘t) Feel Going Down Over Years

YOUR LIFE AMBITION - What Happened??

.ﬁ.l’l‘lbil’iﬂn 'i"':l'ir'l NDb-El
- Prize

Revolutionize

Hf your fiald Attend that
- Conference in

Getajpobata
. top University F‘i::DunI-:. MM

/

..// Get a job f.-'“ Hope they have
. Pepperoni

i f / Pizza

L

SORGE CHAM

1t Year 2nd Year 3rd Year 4th Year 5Sth Year

Wi . PHDCOMICS, COM
Your Life Ambition'

41
http://www.phdcomics.com/comics/archive/phd050508s.gif



Not Spend Your Day Like

WY WHY THD |
WASTE THE WHOLE

=0
AHNOTHER DAY IN
GRAD SCHOOL.

WiWW,  PHDCOMICS. COM

'Why? Why??'

42
http://www.phdcomics.com/comics/archive/phd013008s.gif



Writing, Writing, Writing

e Many students (esp. international students)
have poor writing skills

— Pitfall: rely on advisor to write or rewrite, not
learning how to write better

43



Writing Skills are Important to Your
Career Goals

HERE, | MADE P
' <, O SO | SUMMARIZED
THE PAPER | &OT A LITTLE

CARRIED AWAY
WITH THE RED

44,
http://www.phdcomics.com/comics/archive/phd030706s.gif



If Your are Lucky, when Preparing
Your Submission (write early!) ...

WWW. PHDCOMICS.COM

'Draft approved!'

http://www.phdcomics.com/comics/archive/phd011207s.qif >



If not Lucky, (Don’t Expect Your
Advisor’s Only Task is Just Working
with You) ...

OHE WEEK BEFORE
PEADLINE:

THREE DAYS BEFORE
TEADLINE:

PP You TAKE A
Look AT THE

WWW PHRDCOMICS.COM

'Needs work'
6
http://www.phdcomics.com/comics/archive/phd040908z~:.gif4



Maybe the most important question:
When is a student ready to get a
MS/PhD?

My personal interpretation
e MS: independent research developer

e PhD: independent research developer, thinker,

and architect
Startup as Analogy 47



After ALL, Most Importantly
Keep Good Physical and Mental Health

' | _ _ _ WWW, PHDLCOMICS, COM
Sleep http://www.phdcomics.com/comics/archive/phd100308s.gif

Student Health Services | <
P STUDENT [Pmﬂdinghlghqmltwn':m Counseling Center

health care, comprehensive disease
prevention, and health promotion
services, L._ 48

Health Center




More Resources

http://people.engr.ncsu.edu/txie/advice/

e Research Skills
— http://people.engr.ncsu.edu/txie/advice/researchskills.pdf

49
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