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INTRODUCTION

Why do I think this book might be useful?

This is the most exciting time in history to become a scientist or engineer. Our imag-
ination is often our limit to what we can discover or do. Our achievements enhance the 
world around us at a dizzying pace. New diagnostic tools, medicines, new materials 
including those made by nanotechnology, miraculous computers, lasers and electronic 
devices are transforming our world. But America is not producing enough scientists 
and engineers to maintain our position as world leaders in science and engineering. 
Many factors affect the number of Americans entering STEM (science, technology, 
engineering and mathematics) fields. Numerous studies have 
emphasized the importance of attracting STEM profession-
als from every group in the country. We cannot afford to 
lose the talents of women, of African Americans, Hispanics, 
Native Americans, or those with physical challenges. In fact, 
we can’t afford to lose the talents of any Americans who 
could become STEM professionals. We must use a variety 
of strategies to help people with the desire, intellectual ability, 
creativity and perseverance to continue to gain the educa-
tion to become the next generation of leaders in STEM. A 
number of programs provide opportunities for undergradu-
ates to conduct research or gain practical real life experi-
ences. Graduate schools and organizations provide salaries 
or stipends to support advanced level study, especially at 
the Ph.D. level. 

Some of you have access to people who can guide you 
through the process of applying to graduate school. However, many people using 
this book may not feel they have sufficient guidance to move to the next level of their 
education. A lot of people in STEM careers do not come from families with a history of 
advanced education. Some of the outstanding Ph.D. students at my institution are first 
generation high school graduates. 

This guidebook has been developed to help undergraduates understand and 
prepare for entering graduate school in the sciences or engineering. The elements 
presented here have been developed over the past 17 years that I have worked with 
undergraduates, Ph.D. students and post-doctoral fellows through the Graduate 
School of Biomedical Sciences of Baylor College of Medicine. The undergraduate 
majors of my students have spanned the spectrum of STEM, including biology, chem-
istry, computer science, engineering, mathematics, physics and every other imagin-
able area. Like research projects, this material has evolved - from pointers provided to 
puzzled students into more formal workshops, many of which have been presented a 
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number of times. Thanks to funding from the National Science Foundation (NSF HRD 
9906394), these pointers have been assembled into a guide that I hope will make it 
easier for students to apply to and be accepted by the graduate school of their choice. 
The guidebook includes several sections, each useful at a different point in your edu-
cation. You may come back to different sections at different times. Some sections refer 

you to other specialized resources. 
The first section provides pointers on making the most of 

undergraduate research and work experiences. I’ve worked 
with more than 1,600 students in our SMART summer 
undergraduate research program and helped many of them 
apply for Ph.D. programs. Practical, real-life experiences are 
prized by graduate school admissions committees. Hundreds 
of research/work opportunities are available for resourceful 
undergraduates, but you have to maximize the impact of your 
experience.

The SMART GRE prep workshops were developed in a very 
unexpected way. I saw too many promising scientists who were 
not accepted by the graduate schools they wanted to attend 
because of their GRE scores – and only their GRE scores. I 

took GRE practice tests myself and tried to provide pointers and encouraged stu-
dents to create study groups – but it didn’t help. So, when I identified a NSF Gender 
Equity grant with a more flexible budget than for typical summer research programs, 
I asked for funds to have a GRE prep company do diagnostic testing and teach a 
prep course. The review panel decided to fund the grant, but eliminated the funding 
for the GRE course and had the audacity to recommend that I teach the course. I 
said some very bad words about the sanity and intelligence of the review panel. What 
does a biochemist, a molecular biologist know about teaching GRE prep? How could 
I possibly find the time to do one more thing? Then I cried and went to bed. When I 
got up the next morning, I decided that they had given me $95,000 to help students 
enter graduate school, so I’d try to teach GRE prep, but I needed help. I was fortunate 
to “bump into” a BCM student who decided to complete a master’s degree, but not a 
Ph.D. Tina Corkran had helped her mother teach SAT prep. Tina began working with 
me to develop GRE prep workshops as soon as she finished her thesis, which wasn’t 
until the summer had started. Some days we were making up exercises as we entered 
the room. But, we had remarkable results with our first group of 10 students. Their 
scores improved an average of 370 points between the first and last practice exams! 
We continued to develop workshops as we found other donors who recognized the 
importance of helping students do their best on the GRE. Laurie Connor, Ph.D. joined 
the team after I acquired a major grant from the NSF to test our model at five women’s 
college campuses. Over the years the changing structure and content of the GRE has 
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been a great challenge. Our guidebooks for students and faculty have been updated a 
number of times to keep pace with changes to the GRE. But the SMART Program and 
other campuses have demonstrated that students can improve their scores through 
workshops and individual study. Many students improved their scores by 200 points or 
more using the strategies outlined in this book. Our hope is that the information in this 
book will provide inspiration and guidance to help you do your best on the GRE and 
reach your career goals. But the moral of the story is that as scientists and engineers 
we learn to be problem solvers and you never know what problem you’ll find yourself 
solving next. 

One section of the book includes information from some of the “Thriving, Not Just 
Surviving, as a Scientist” skills workshops I present at BCM. In the early stages of my 
career, I spent a lot of time trying to find out 
how to do things right. As a scientist/educa-
tor I created a series of workshops to provide 
advice on developing the practical skills we 
need as scientists. The workshops that are 
of greatest relevance to undergraduates are 
included in this book. Hopefully, the pointers in 
this book will help you do a good job and save 
time and stress. We love science or engineer-
ing, but having a life is important, too. 

I developed workshops on applying for 
graduate school for the undergraduates and 
technicians working at Baylor College of Medi-
cine. Graduate schools are looking for American educated students who have taken 
good advantage of their opportunities and can relate their experiences and preparation 
in knowledgeable language. Understanding and preparing for the application process 
can reduce the stress you feel and result in greater opportunities to expand your 
knowledge and skills in the environment you chose. 

Good luck as you continue your education. The lives of people around the world 
have been enriched through science and engineering. New discoveries and applica-
tions of knowledge will continue to develop – as long as we have people who are 
willing to gain the education and persevere to make today’s dreams and crazy ideas, 
tomorrow’s realities. 

—Gayle R. Slaughter, Ph.D.
Assistant Dean of Graduate Education

gayles@bcm.edu



VI

BEYOND THE BEAKERS 



Baylor College of Medicine     National Science Foundation

VII

Chapter One: Research and Work Experiences
1

2

2

3

5

5

6

Chapter Two: Doing Your Best on the GRE
9

9

11

11

13

14

Chapter Three: Building Logical Thinking Skills
39

Chapter Four: Making the Most of Mentor Relationships 
59

60

62

65

66

Chapter Five: Data Management 
69

69

70

72

73

73

TABLE OF CONTENTS



BEYOND THE BEAKERS 

Chapter Six: Reading the Scientific Literature
75

76

76

77

80

Chapter Seven: Avoiding Plagiarism/Copyright Infringement 
83

83

83

84

85

Chapter Eight: Writing Research Proposals

87

88

91

91

91

91

92

92

92

93

95

95

Chapter Nine: Writing Scientific Abstracts
97

98

99

Chapter Ten: Creating Effective Figures
101

101

102

VIII



Baylor College of Medicine     National Science Foundation

Chapter Eleven: Posters with Pizzazz
105

106

106

107

Chapter Twelve: Oral Presentations

112

113

113

114

115

Chapter Thirteen: Attending Conferences and Networking
117

Chapter Fourteen: The Graduate School Application
121

122

123

125

Chapter Fifteen: Interviewing for Graduate School
129

130

132

133

134

135

Chapter Sixteen: Choosing the Right Graduate School for You
137

IX



X

BEYOND THE BEAKERS 



Baylor College of Medicine     National Science Foundation

1

Chapter One: Research and Work Experience

Types of Undergraduate Research/Work:

 1. Academic year experiences 

2. Summer research
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Applying to Summer Research Programs:

  http://www.aamc.org/members/great 

  http://www.ASCB.org

  http://www.NSF.gov

  http://www.SACNAS.org

  http://www.yale.edu/necuse/

Communicating with Program Directors:

2
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Choosing a Project/Lab:

  -What type of research/engineering interests you?

  -What are you prepared to do?

  -What techniques/procedures would you like to learn more about?

  -What are your long term goals?

  -How does your personality fit the lab/work atmosphere?

3
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Expectations of Research Program Participants: 

4
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Making the Most of Your Research Experience:

Finalizing Your Work:

5
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7

Summer Research Then and Now

Summer research has changed as much in the last 30 years as the difference 

between using a slide rule and today’s computers to solve math problems. I never 

heard of a summer research program for college students when I was an undergrad. 

I participated in a NSF sponsored summer program for high school students, but only 

because they bent the rules and let me participate in a program in my hometown and 

even let me live at home. You had to pay travel and housing expenses to participate 

in the programs and my family couldn’t do that. Paying family medical expenses didn’t 

leave much to fund expensive educational experiences. But I got a “break”. I guess 

we’ll never know how much that experience influenced my interest in science.

College research experiences were available to me. Because of my previous sci-

ence fair experience, the Chair of the Chemistry Department met with me the first day 

of college and talked to me about undergraduate research opportunities. Unlike a lot 

of people in the 1970s who didn’t think girls could be successful at chemistry, Dr. Larry 

Spears was very encouraging regarding my career interests. I majored in chemistry be-

cause I was really interested in biochemistry. There was one biochemist at a time in our 

department, so that’s who I worked with starting the summer after my freshman year. I 

would take one class each summer and spend the rest of the time in the lab, isolating 

enzymes, and accumulating so many research credits that they finally stopped count-

ing them. Dr. Rhoades left for another position and the department hired another bio-

chemist – another enzymologist, so I switched enzymes, but not cold room locations. I 

didn’t have much guidance. There were no seminars or journal clubs, few discussions 

of data or procedures, but I was acting like a real scientist and I loved it! I’ll never forget 

the night I was standing at the spectrophotometer and watched my substrate turn from 

colorless to bright orange before I could close the lid on the spec. I thought I’d made a 

mistake in the substrate solution, so I remade it. But, when I had to dilute the enzyme 

prep 1000 fold to get a change in OD that wasn’t so fast I couldn’t measure it, I called 

Dr. Danner – at home. He rode his bike to the lab at 10 pm– dressed in PJs or maybe 

they were sweat pants and a gym jacket! I had made changes in starting material that 

uncovered a new isozyme with higher activity per gram of thymus gland and different 

kinetic properties. 

I found out how many things I hadn’t done in the best way when I started grad 

school – but my time in the lab taught me to jump in and get things done, fueled my

interest in research and left me realizing how much I could have learned from a 

program like the SMART Program (http://www.bcm.edu/smart) that I would develop

15 years later. 
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Chapter Two: Doing Your Best on the GRE

9

General Information:

Reasons for Preparing for the GRE
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What Good is a Sophisticated Vocabulary to a Scientist or Engineer?

What is a Good GRE Score?
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11

Resources to Prepare for the GRE

Preparing for the GRE
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How Can GRE Scores Influence Your “Acceptance” 
to and by Graduate Schools?

12
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The GRE Computer Adaptive Test (CAT) (as of October, 2005)

 1.  Structure of the GRE CAT 

2. Adaptive Nature of CAT

 3. CAT Rules

13
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General Strategies for Improving GRE Scores:

  http://www.gre.org: test information, PowerPrep, on-line diagnostics

  http://ets.org/criterion/highered/: writing evaluation and advice.

14
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Preparing for the Verbal Section of the GRE

1. Learn the most commonly encountered words

2. Learn root word, prefixes, suffixes to improve your ability to 
guess the meaning of unfamiliar words. 

3. Learn the relationships of words

4. Make and use flash cards. Carry them with you!! It works!!!

15
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5. Learn to speak “GREse”

6.   Read at a more advanced level, dictionary in hand.

Tooth and Nail 

Pride and Prejudice

Foundation

I. Vocabulary Building for the GRE

MAKE AND USE FLASH CARDS:
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17

HASTY

TREE RELATIONSHIPS

STORE

HASTY

LEARN PREFIXES, SUFFIXES, and ROOT WORDS
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Building a Vocabulary that Opens Doors of Opportunity
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II. Analogy Section (maybe eliminated in the future)
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Strategies to improve your ability to answer analogy questions 

A. Typical Analogy Relationships:

Opposites or synonyms
Opposites

Synonyms

Action and activity

Cause and effect

Specific and general

Parts and whole

Degrees

Function
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Characteristics or conditions

Time or space

B. Analogy Practice:

1. teeth: comb

2. sorrow:devastated

3. lecture:learn

4. university:school
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Analogy Practice Answers:

      Explanations

step:ladder   part vs. whole analogy

hunger:famished  degrees analogy

criticize:correct   function analogy

subset  type of entity,
degree comparison

Nobel Prize:award

Why bother to get comfortable using analogies?

22
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Lorenzo’s Oil,

III. Sentence Completion

The goal of sentence completion questions is to find the best word or set of 
words that completes a sentence based on the context cues

Read the sentence and think of choices that make sense

 1. Focus on signal or cue words
similiar:

  contrasting:

time frame:
versions of no:

2.  For two blank sentences you may need to start with one answer and 
see if it fits, then see if the other fits

23
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 3. Think about “good” versus “bad” words

 4.  If you don’t know the meaning of some of the words, 

IV. Reading Comprehension

A. EFFECTIVE READING FOR THE GRE

1.  Identify the main idea of the passage.

Wrong answers will often be 
inconsistent with the “big picture.”

2.  Recognize the sense of each paragraph.

24
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Knowing the scope and tone of the work will allow you 
to eliminate answer choices that represent matters outside the spectrum of 
the passage.

3.  Be an active reader.

You must be a very active reader.

4.  Don’t try to “learn” or remember the passage.

It is ineffective to read the passage for detail.
 go back to find the detailed information that is needed 

to answer a specific question.

5.  Eliminate wrong answer choices.

 some answer choices that will be clearly wrong.  Look for 
this type of choice, and eliminate it.

6.  Use the passage to direct your answers.

  The author of the passage may have a 
very different perspective from views with which you are familiar.  

25
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EFFECTIVE USE OF SCRATCH PAPER FOR GRE 
READING COMPREHENSION

Test appearance

The GRE reading sections will be passages of different length.

Some will be too long for all of the passage to appear on the screen at once.

You may have to scroll up and down on the screen the see parts of the passage. 

The questions will appear one at a time.

Making notes

B. CHOOSING CORRECT ANSWERS TO READING 
COMPREHENSION QUESTIONS:

26
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Therefore, eliminate any answer choice that:

THE QUANTITATIVE SECTION:

I. General Quantitative Pointers

The Composition of the Quantitative Component is typically 
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Pointers for preparing for the Quantitative GRE Exam

1. Review math symbols:
2.  Review math formulas. 

 3.  Review math operations 

4.  Review geometry:

 5.  Memorize common values:

 6.  variables

 7. approximate

  In the future, there will be a simple calculator on the computer that 
will be used to derive actual numbers for some questions.

8.

answer cannot be “cannot be determined” if both sides contain 
known numbers

 9.  Always simplify; 

10.  Read the entire question,

 11.
Draw! 

12 work backwards from the answer choices
Assign values

28
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 II. Analyzing Charts and Graphs

There are 3 basic kinds of graphs

1.  Pie charts- must add up to 100%

2.    Line graphs-have no lower or upper limit, although 0 is often, 
 but not always, the start.

units
continuous or discontinuous

may be linear,
may not begin at 0;

3. Bar graphs (histograms)-used to compare groups to each other
units

continuous or discontinuous
may be linear,

not begin at 0; 
Negative values

not see all of the graphs that relate to a question on the screen at the 
same time.

Rely on the numbers if given, some-
times you have to approximate a value by look-
ing at the graph.

29
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You do not need to do exact calculations

III. Final Tips for the Quantitative Section
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THE ANALYTICAL WRITING SECTION

I. Description of the GRE Writing Assessment

What skills does it measure?

The assessment consists of two analytical writing tasks:

1. “Present your Perspective on an Issue” task: 45-minutes

relevant reasons and examples to 
explain and support your views.

This task requires you to construct you own argument by taking a position 
and providing evidence supporting your views on the issue.

Issue Topics: 

In the future, it has been proposed that the GRE will not use pre-set prompts. You 

will be presented one prompt, so the time limit will be reduced to 30 minutes. 
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2. “Analyze an Argument” task: 30-minutes
NOT 

This task requires you to critique someone else’s argument by assessing its 
claims and evaluating the evidence it provides.

The Published Pools of “Issue” and Argument Prompts

www.gre.org/writing.html

Changes to how the prompts will be selected in the future will be announced on 

the GRE website. ETS may begin using a broader base of prompts to eliminate pre-

prepared essays. ETS constantly struggles with people trying to find ways to cheat on 

their tests. 

Scoring Guidelines for the Analytical Writing Section

II. STRATEGIES FOR THE  “PRESENT YOUR PERSPECTIVE 
ON AN ISSUE” TASK

Understanding the “ISSUE” Task

32
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•

•

•

•

•

•

Understanding the Context for Writing: Purpose and Audience

Preparing for the “ISSUE” Task

33
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Have Fun Preparing for the “Present 
Your Perspective on an Issue” Task 

Writing the “Present Your Perspective on an Issue” Essay

34
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III. STRATEGIES FOR THE “Analyze an Argument” TASK

Understanding the “ANALYZE AN ARGUMENT” Task

Understanding the Context for Writing: Purpose and Audience

Preparing for the “ANALYZE AN ARGUMENT” Task

35
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Writing the Essay for the “ANALYZE AN ARGUMENT” Task

State your position clearly.

Do not

Psyching-Up to Succeed on the GRE or at Anything

 healthy diet

Assess your mental frame of mind during test taking

Nervous reactions: 

Paralytic reactions:

alter your mental attitude; 

36
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Strategies to combat nervousness:

Strategies to combat paralysis:

 3. Final preparation
  A week before the exam

  Night before and day of the exam

write anything you 
want on scratch paper 

Remember you prepared for this- you deserve to do well and 
achieve your dreams!

37
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Chapter Three: Enhancing Logical Thinking Skills

TOP-RANKED STUDENTS

Clues:

Questions: 
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Answer Key:

TOP-RANKED STUDENTS
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Answer Key with Explanations:

TOP-RANKED STUDENTS

1.  E
Explanation: 

2.  C
Explanation:

3.  D
Explanation: 

4.  A
Explanation: 
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5.  B
Explanation: 

SUITEMATES

Clues:

Questions: 
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ROADTRIP

Clues: 

Suitemates
2
0
1
A

2
0
1
B

2
0
2
A

2
0
2
B

N
e
u
ro

s
c
ie

n
c
e

B
io

c
h
e
m

is
tr

y

E
c
o
n
o
m

ic
s

B
io

e
n
g
in

e
e
ri
n
g

N
S

F

N
H

L
B

D
O

D

M
e
n
to

r

Natalie Khan

Tanisha Thompson

Rene Eaglefeather

Vanessa Salazar

NSF

NHLB

DOD

Mentor

Neuroscience

Biochemistry

Economics

Bioengineering

Suitemates



BEYOND THE BEAKERS 

Questions:

       
TRICK-OR-TREAT

44
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Clues:

Questions: 

45
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US AIR FORCE

Clues:

46

Trick-or-Treat

Costume Age Time Trick-or-Treated

V
et

er
in

ar
ia

n

A
st

ro
na

ut
O

ly
m

pi
c 

ic
e 

sk
at

er

B
al

le
rin

a

3 4 5 6 7

7:
30

pm

7:
45

pm

8:
00

pm

8:
15

pm

8:
30

pm

Name

Jessica

Sophia

Isadora

Glendaliz

Nisha

Time Trick-or-

Treated

7:30pm

7:45pm

8:00pm

8:15pm

8:30pm

Age

3

4

5

6

7

Trick-or-Treat
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Questions:

WAITSTAFF

Clues:

47



BEYOND THE BEAKERS 

48

Questions: 
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 SUNSET TRAIL

Clues: 

Waitstaff

Restaurant Shift Day Working

O
liv

e
 G

a
rd

e
n

C
a
rr

a
b
a
’s

O
u
tb

a
ck

 S
te

a
kh

o
u
se

C
h
ili

’s

H
u
n
a
n
’s

1
0
a
m

-2
p
m

1
0
a
m

-4
p
m

11
a
m

-4
p
m

1
2
p
m

-7
p
m

1
2
p
m

-8
p
m

M
o
n
d
a
y

T
u
e
sd

a
y

W
e
d
n
e
sd

a
y

T
h
u
rs

d
a
y

F
ri
d
a
y

Name

Andrew

Tula

Randall

Heidi

Phoung

Day Working

Monday

Tuesday

Wednesday

Thursday

Friday

Shift

10am-2pm

10am-4pm

11am-4pm

12pm-7pm

12-pm-8pm

Waitstaff
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Questions:
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Sunset Trail

Family’s Last Name Occupation House Color

T
h
e
 B

e
a
l’s

T
h
e

M
e
n
d
e
z
’s

T
h
e
 C

h
e
n
’s

T
h
e
 L

e
is

k
a
u
’s

T
h
e
 P

a
te

l’s

E
n
g
in

e
e
r

C
h
e
m

is
t

M
a
th

P
ro

fe
s
s
o
r

C
o
m

p
u
te

r

P
ro

g

V
ir
o
lo

g
is

t

ta
u
p
e

m
u
s
ta

rd

p
e
ri
w

in
k
le

c
h
a
rc

o
a
l

s
e
a
 g

re
e
n

Address

500

501

502

503

504

House Color

taupe

mustard

periwinkle

charcoal

sea green

Occupation

Engineer

Chemist

Math Professor

Computer Progammer

Virologist

51
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Suitemates

20
1A

20
1B

20
2A

20
2B

N
eu

ro
sc

ie
nc

e

B
io

ch
em

is
tr

y

E
co

no
m

ic
s

B
io

en
gi

ne
er

in
g

N
S

F

N
H

LB

D
O

D

M
en

to
r

Natalie Khan x . x x x x . x x x x    .

Tanisha Thompson x x x . . x x x . x x x

Rene Eaglefeather . x x x x . x x x .

x x

Vanessa Salazar x x . x x x x . x x . x

NSF x x x . . x x x

NHLB . x x x x . x x

DOD x x . x x x x .

Mentor x . x x x x   . x

Neuroscience x x x .

Biochemistry

. x x x

Economics x . x x

Bioengineering x x .

x

SUITEMATES

Student Name    Room Major Funding Source

Answer Key: 

Answer Key with Explanation: SUITEMATES

Suitemates
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ROAD TRIP

 Answer Key

Names Region Major Time
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Answer Key with Explanation: TRICK-OR-TREAT

7

3

6

5

4

TRICK-OR-TREAT

Answer Key:

Trick-or-Treat

Costume Age Time Trick-or-Treated

V
e

te
ri
n
a
ri
a
n

A
st

ro
n

a
u

t
O

ly
m

p
ic

 ic
e
 

sk
a
te

r

B
a

lle
ri
n

a

3 4 5 6 7

7
:3

0
p

m

7
:4

5
p

m

8
:0

0
p

m

8
:1

5
p

m

8
:3

0
p

m
Name

Jessica x x x x . x x x x . x x x . x

Sophia . x x x x . x x x x x x x x .
Isadora x x x . x x x x . x . x x x x

Glendaliz x . x x x x x . x x x x . x x

Nisha x x . x x x . x x x x . x x x

Time Trick-or-

Treated

7:30pm x x x . x x x x . x

7:45pm x x . x x x . x x x

8:00pm x . x x x x x . x x

8:15pm x x x x . x x x x .

8:30pm . x x x x . x x x x

Age

3 . x x x x

4 x x . x x

5 x . x x x

6 x x x . x

7 x x x x .

Trick-or-Treat
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AIR FORCE

Answer Key: 

Answer Key with Explanation: US AIR FORCE

15

10

20

25

30
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Waitstaff

Restaurant Shift Day Working

O
liv
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a
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e
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u
tb

a
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h
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1
0

a
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p
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1
0

a
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-4
p

m

1
1

a
m

-4
p

m

1
2

p
m

-7
p

m

1
2

p
m

-8
p

m

M
o

n
d

a
y

T
u

e
s
d

a
y

W
e

d
n

e
s
d

a
y

T
h

u
rs

d
a

y

F
ri
d

a
y

Name

Andrew x x . x x . x x x x x x x . x

Tula x . x x x x x x x . x x . x x

Randall . x x x x x x . x x x x x x .

Heidi x x x x . x . x x x . x x x x

Phoung x x x . x x x x . x x . x x x

Day Working

Monday x x x x . x . x x x

Tuesday x x x . x x x x . x

Wednesday x . x x x x x x x .

Thursday x x . x x . x x x x

Friday . x x x x x x . x x

Shift

10am-2pm x x . x x

10am-4pm x x x x .

11am-4pm . x x x x

12pm-7pm x x x . x

12-pm-8pm x . x x x

WAITSTAFF

 Answer Key: 

Answer Key with Explanation: WAITSTAFF

Waitstaff
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Sunset Trail

Family’s Last Name Occupation House Color

T
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r
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r
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p
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s
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p
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w

in
k
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a
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o
a

l

s
e

a
 g
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e

n

Address

500 x . x x x x x x . x x x . x x

501 x x . x x x . x x x x x x . x

502 x x x x . x x x x . x . x x x

503 . x x x x . x x x x . x x x x

504 x x x . x x x . x x x x x x .

House Color

taupe . x x x x . x x x x

mustard x x x x . x x x x .

periwinkle x . x x x x x x . x

charcoal x x . x x x . x x x

sea green x x x . x x x . x x

Occupation

Engineer . x x x x

Chemist x x . x x

Math Professor x x x . x

Computer Progammer x . x x x

Virologist x x x x .
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SUNSET TRAIL

Answer Key

Answer Key with Explanation: SUNSET TRAIL

Address Resident House Color Profession

501

503

504

Sunset Trail
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Chapter Four: Making the Most 
of Mentor Relationships

Science is taught through an apprenticeship model

Understanding what type of mentorship you need:

general mentor

professional advisor

research mentors,
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Gathering information to choose a mentor:

undergraduate mentor,

professional advisor, 

60
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Mentor versus Role Models

Some people provide valuable encouragement, guidance or inspiration, but do not 

fit the role of professional advisor because they have little knowledge about profession-

al skills. My 8th and 9th grade science teacher was a true mentor. Genevive Cousins 

not only “adopted me” and treated me like her daughter, she taught me important prin-

ciples of scientific writing. Every week I turned in a progress report on my science fair 

projects, that she returned covered in red ink. I won the Southeastern Division of the 

Ford Foundation Future Scientists of America Science Paper Writing Competitions in 

the 9th and 10th grades. As I matured, I found that the principles Mrs. Cousins taught 

me provided an excellent foundation for writing an NIH NRSA post-doctoral fellowship 

and numerous grants and scientific papers. 

Gladys Mallory was a powerful influence and role model, but not a mentor. My 

mother was sick a lot with unexplained illnesses. I always hoped that Gladys would be 

working at the hospital as we raced my mother to medical care. I was 15 or 16 years 

old the night that Gladys leaned across the bed while she was checking my mother’s 

vital signs and said, “There’s something I always wanted to do.” I yawned, “What’s that 

Gladys?” “I want to be a real nurse.” That caught my attention. She was so competent 

that it hadn’t occurred to me she wasn’t a “real” nurse. Gladys was the first African 

American nurses’ aid at our parish hospital, in an era when some white patients would 

not let her touch them. I naively asked, “Why don’t you go to college.” “I can’t pass 

chemistry,” she responded. “Oh, don’t worry. If I’m in town I’ll be glad to help you.” 

Several years later I had become a chemistry major at our local college and Gladys 

contacted me. She had started a two year associate degree in nursing and was failing 

chemistry. We started working together after the second test. She stayed in the class 

until the last day to drop - there was no way to pass that semester. But, she passed 

the chemistry course the next semester and the semester after that and she finished 

the associate degree. Then she finished a R.N. degree, then a Master’s Degree in 

Nursing while she continued to work full time and be the mother to three children. At 

times she got up at 4 am to wash and iron her children’s clothes, drove 70 miles each 

way for clinical studies in a larger town, worked a shift at the hospital and then got up 

and did it all over again. Gladys 

became the supervisor of the intensive care unit at our hospital and according to one 

physician, “...was the best nurse in a 60 mile radius.” My mantra in grad 

school was, “If Gladys can do it, so can I.” Gladys Mallory didn’t have to know more 

chemistry than I did to teach me valuable lessons about persevering toward your goals. 
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dissertation advisor,

Approaching Individuals about Mentorship:

62
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General Pointers for Working with Mentors

63

Who do women undergraduates see as mentors?

A survey of mentor issues with 123 women alumni of the SMART Program 

revealed interesting information. Mentor relationships were considered as very 

important by 62% of the respondents and as unimportant by only 6% of the stu-

dents. The undergraduates listed a variety of people who had been mentors, but 

there was a correlation between the education level of people and the frequency 

with which they were identified as mentors. Faculty were the most frequent men-

tors and cited by 77% of the respondents. The most valuable characteristics of 

mentors were being approachable, knowledgeable and that they challenged the 

mentee. The characteristic that ranked the lowest (8th) was kindness. Students 

didn’t appreciate those who were too afraid of hurting their feelings to be honest. 

The most valuable aspects of mentor relationships involved practical issues with 



64

writing letters of recommendation as the most important function. Discussing 

career opportunities and discussing science were the other functions ranked 

as important. Many women felt the gender of the mentor wasn’t relevant. Only 

12% of those who listed males as mentors thought gender was relevant, while 

68% of those who had female mentors thought the gender of their mentor 

was relevant. (The survey was funded as a part of the NSF Model Project for 

Women and Girls (HRD-9631519) through which the first SMART GRE prep 

workshops were developed.)

BEYOND THE BEAKERS 
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Working Effectively with Your Research Mentor

65
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Making Your Way Out of Mentoring that Becomes Messy:
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Chapter Five: Data Management

Why are scientific records important?

Ownership of scientific data:

Responsibility of data acquisition:

Systems of data acquisition:

Sample Format for Experiment Description:

•
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Organizing Your Lab Notebook: 

Notes on scraps of paper or unorganized loose papers are unacceptable 
forms of lab notes! 
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Making Corrections to Lab Notes:

Guidelines for Computer Records:

72
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Concerns about Computer Records:

Results of Bad Record Keeping:

Keys to Reliable Record Keeping:

73
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Chapter Six: Reading the Scientific Literature

General Pointers
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Locating Papers

 http://www.ncbi.nlm.nih.gov/ or http://www.

nih.gov

Publication Myths: 

If it’s published, it must be true.
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If it’s published, it must be important. 

No one would publish a figure where you can’t see results. 

If you can’t see results, it’s the author’s fault. 

Reading Objectives:

 1. Looking for Hot Discoveries:

Reason-

Focus-

Hint-
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2. Searching for Applicability:

Goal-
Reason-

Hints-

3.  Researching a Technique or Procedure: 

Reason-

Hints-

http://www.biovisa.net

Warnings-
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4.Reading for Background Information: 

Reason- 

Hints-
Abstracts:

Introduction:

Methods and Techniques:

Results: 

Discussion:

5.Analyzing a Scientific Paper

Reason-

Focus-
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Hints-

Secondary concerns:

Be concise, be precise

Analyzing Components of A Scientific Paper

Title:

Abstract:

Introduction:

Methods:   

80
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Warning:

Data:

Results:   

Discussion:  

81
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Chapter Seven: Plagiarism and 
Copyright Infringement

83

Plagiarism is a short cut… to failure. 

Good scientists know the literature and don’t appreciate 
people who abuse others’ work.

What is Plagiarism?

Avoiding Plagiarism:

Mechanics of Citation:
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Examples of Citations:

Common Questions about Citation:

When do I quote?

How do I paraphrase? 

Which ideas should I cite?

How do I know which ideas are the intellectual commons of my field? 
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Summery of Pointers:

*Material in this section was adapted from presentations by Gayle Slaughter, Ph.D. and 

John Rodgers, Ph.D., Assistant Professor of Immunology at BCM. 
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Chapter Eight: Research Proposals/Fellowships

When would you write a research proposal?

General Pointers:

Common Components of a Research Proposal:

Aim: 
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Background: 

Experimental design:

Methods (sometimes combined with experimental design):

Conclusions: 

Common Barricades to Writing:

Don’t know enough. Solution:
Can’t get organized. Solution:

Too overwhelmed. Solution: 

Language barrier. Solution:
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Not in the mood. Solution: 

Waiting for adrenalin to flow. Solution: 

Really blocked. Solution: 

Scared of writing. Solution: 
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How hard can it be to write a fellowship proposal?

I left graduate school terrified of writing grant proposals. I’d seen faculty hide from 

everyone for months while they wrote proposals. It seemed like a daunting task. My 

post-doc mentor, Anthony Means, Ph.D., tricked me into writing a NIH NSRA post-

doctoral fellowship by telling me it wasn’t a real grant and that I probably wouldn’t get 

it because it was so competitive, but he thought it would be a good experience for me 

and after all he was funding me. Well, he lied, at least about it not being a real grant. It 

was a small grant for one person to do in three years. But an amazing thing happened. 

As I started thinking about how to study protein phosphorylation in a totally new system 

to me, I started having fun writing the proposal. By the time I had completed the 

proposal, I had finished something that I didn’t do earning my Ph.D. I had developed 

a logical plan beginning to end to answer a relevant biological question. My Ph.D. dis-

sertation project had evolved so gradually and with so many dead-ends that proposing 

a new project was a joy. What was even more amazing was that the proposal was 

funded and my plans worked. The same skills that I used writing the fellowship, I later 

adapted to writing educational grants. Leaving graduate school I would never have 

imagined that some day I would write and supervise projects that garner a million dol-

lars a year to train the next generation of scientists. Grant writing phobia – be gone!
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Practical Considerations:

Fellowship Applications

Purpose and applicant pool



BEYOND THE BEAKERS 

92

Budget restrictions

Length of award

Finding fellowship information

Preparing application materials
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Writing a proposal
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(http://www.bcm.edu/diversityprogams.) 
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If fellowship is awarded:

If you don’t get the fellowship:

    •
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Chapter Nine: Writing Abstracts

General Pointers:
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Organization and Content of Abstracts for Meetings

98
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Common Mistakes in Writing Abstracts:

99
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Chapter Ten: Creating Effective Figures

General guidelines

•

Ways to present data

Word slide: 

Flow diagram:

•
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Tables:

Line graphs:

Histograms:

Visual data:  in situ

Specific pointers for setting up figures

102
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Planning your Poster:

  Title-
   Abstract-

   Introduction-

   Methods-

   Results-

  Summary/Conclusions-

Chapter Eleven: Making Posters

105
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Poster Preparation

Comparing Poster Formats: 

MOUNTED POSTERS:

  Advantages:

  Disadvantages:

COMPUTER SHEET: 

   Advantages:

106
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   Disadvantages:

Presenting Your Poster:

logical layout

3-5 minute description

Briefly,
Point to the data.

•

Anticipate questions. 

107
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Get prepared.

 take notes and write down suggestions 
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How much can presenting a poster affect your career and life?
I met Wanda Vila-Carriles at her poster at a meeting her junior year of college. I was 

very impressed with her protein purification work. The University of Puerto Rico at Rio 

Piedras provides some wonderful opportunities for undergraduates to do research. I 

encouraged her to apply for the SMART Program. She would not only get to do terrific 

research, she could improve her English skills. Wanda did a fantastic job in the pro-

gram. Then she used her SMART Program project as the basis for writing a successful 

fellowship proposal for graduate study. She didn’t get the Ford Foundation fellowship, 

but she did get the NSF fellowship. And she used it to come back to BCM to continue 

her education. 

As a Ph.D. student, Wanda initially struggled with classes, mostly due to language 

skills. Our IMSD grant (NIH GM56929) provided English language development and 

tutoring and faculty in her Molecular Physiology and Biophysics Department set up 

readings with her during which she would discuss papers in a one-on-one setting 

with faculty. Gradually, Wanda’s English skills strengthened. Her science was already 

off to a great start. Soon after joining Joe Bryan’s lab, she isolated more recombinant 

potassium channel protein in a weekend than everyone in the lab had isolated in two 

years. She created mutations for a structure/function study of this ion channel that is 

important in insulin secretion. Wanda was thrilled when she received perfect scores 

from both judges and won the Endocrine Society Award at a SACNAS meeting, but 

we were all ecstatic when she received the Young Investigator Award at the FEBS 

ABC Proteins Short Course in Vienna, Austria! How many Ph.D. students win an 

award as the best in the world in their field? All of the top guns autographed the book 

she received as the award winner. Her NSF fellowship ran out before she completed 

her Ph.D. project, so she applied for and received a NIH fellowship, which of course, 

included much more detail about her work than the shorter NSF proposal. 

I’ll never forget talking with one of the faculty members who worked with Wanda as 

she learned to read papers. He was still grinning as he told me about looking up and 

seeing Wanda sitting at the head table at a banquet of the editors and editorial boards 

of the journals of the American Physiology Society. Wanda was being “courted” as 

a potential post-doc by the chief editor for the journals of the society. He had invited 

Wanda to the banquet, picked her up in a limo, and introduced her to everybody. Dr. 

Reid said he finished the banquet and then realized he had to get something to eat. 

Every time he looked at Wanda, he smiled so much he didn’t have time to eat. With 

Wanda’s talent and perseverance and faculty who care that much about develop-

ing the next generation of scientists, it’s no surprise that Wanda Vila Carriles, Ph.D. is 

maturing into an independent scientist that you will read about in the future. 
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General Pointers for Effective Speaking

Chapter Twelve: Oral Presentations
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A Very Long Talk – A Very Receptive Audience

When Carlos Bustamante, Ph.D. presented a talk on using molecular tweezers to 

study the structure of a functioning RNA polymerase at BCM, the audience was en-

thralled. He logically explained complex experiments and results in terms people could 

understand. His slides and videos were informative and eye-catching. People were 

so excited about the work that they kept interrupting him with questions, which he pa-

tiently answered. About 50 minutes into the talk, he turned to the audience and said, 

“ I’m running behind. I want to share more of this story with you. The seminar may run 

overtime.” Everyone nodded and said, “OK”. Only two people had to leave, everyone 

else stayed until he finished the story twenty minutes after the seminar was supposed 

to end. Then he had to wait for the applause to die down. When he spoke at the 

2004 ABRCMS the undergraduates and faculty were on their feet cheering before he 

finished the talk. One faculty member said, “If that doesn’t get you excited about sci-

ence, nothing will!” We have stars in science, too. They do great science, sometimes 

using high tech physical techniques to answer biological questions and have a flare for 

explaining their work in understandable, exciting terms. Thanks Carlos!

Common Components of a Scientific Presentation:
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Preparing a Scientific Presentation:

Preparing Effective Speeches
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Effective Presentation Skills
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Mentally Preparing for a Presentation:



BEYOND THE BEAKERS 

116



Baylor College of Medicine     National Science Foundation

Chapter Thirteen: Attending Conferences 
and Networking

117

Meeting other scientists/engineers:

Making contacts at conferences
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Make a file on people

People with whom to make connections

•

Pointers for Networking:
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Chapter Fourteen: Grad School Applications

First Steps Toward a Successful Application:

(http://www.nih.gov)

 (http://www.nsf.gov)
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Graduate School Application Pathway 
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Graduate School Application Components:

Application forms:

Transcripts: 

Letters of Recommendation: 
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GRE Scores: 

Writing A Personal Statement: 

Do not raise 

any issues you don’t want to discuss.
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Describing Research/Work Experience(s)

 1. What do graduate schools want?

125



BEYOND THE BEAKERS 

For example:

in situ

2. Practical Pointers for Describing Research/Work Experiences 

126



Baylor College of Medicine     National Science Foundation

Impact of Research Descriptions

Your research/work description can make or break your graduate school ap-

plication. Having excellent grades won’t matter much to a reviewer if you write three 

sentences about your research/work experience. Don’t laugh – I’ve seen students who 

submitted no more than a few nebulous lines about their research. Even if your mentor 

has great things to say about your work, you need to convey what you did, what you 

learned, and what it meant. 

I know of cases when a student’s grades were less than stellar and GRE scores 

were not strong, but whose research description was so strong and reflected such 

interest and commitment that faculty took the time to read letters of recommendation 

carefully. One such student was invited for an interview and wowed everyone. Her 

knowledge and enthusiasm were evident. The program decided to give her a chance. 

Once she was taking courses in the field she loved, her grades improved, her research 

was outstanding, she received a national fellowship, and became a leader in her Ph.D. 

program. She was not only selected as her program’s most outstanding Ph.D. student, 

she received the award as the most outstanding Ph.D, student in the entire graduate 

school of nearly 500 students. Without a strong research description, the grad school 

that became the home in which she could develop so completely might not have given 

her the chance to “sell herself”. 
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Chapter Fifteen: Grad School Interviews
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Purpose of Graduate School Interviews 

Helpful Hints Before the Interview 
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Three students from a west Texas campus were selected to interview for medical 

school at BCM. The Dean of Admissions felt it would be thoughtful to schedule them 

for the same interview date, so they could share a ride. The students responded, 

quickly, that they wanted to interview on different weekends. The Dean thought this 

was unusual, but honored their request. An astute interviewer noticed that the suit, 

(which is obligatory for medical, business or law school interviews), worn by one 

student fit, was too big for one student and too small for another. Yes, it was the same 

suit. So what happened? All three were academically acceptable. All three were ac-

cepted. Students who were willing to help each other that much, displayed important 

characteristics that one wants to see in physicians. (Gas prices were cheaper then. 

Today you could buy a suit for what it costs to drive from west Texas to Houston.) 

Helpful Hints During the Interview
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Overcoming Shyness in an Interview Setting
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Sample Interview Questions: 
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Your goal is to relate your interest in and preparation for graduate 
study in a professional, confident but realistic way.

Social Events as a Part of the Interview



BEYOND THE BEAKERS 

Comments and Behaviors that May Torpedo Your Interview: 
What to Avoid

Avoiding A Misunderstanding About Your Interest in a Program

Some situations become heart-breaking. I was delighted when a wonderful SMART 

summer undergraduate research program alumnae was invited for an interview by a 

very competitive program. She had expressed her intense interest in the program to 

me and to others. After her visit, people who met her commented that she just didn’t 

seem interested in our program. I talked with program administrators and expressed 

surprise at the conclusion. I was discouraged from contacting her to discuss the issue. 

Regrettably, I listened to them. Eventually the program made her an offer, but we were 

too late. She had already accepted another offer. I later learned that she had been sick 

during the interview weekend, but didn’t want to cancel because she really wanted to 

come to the program. Better communication may have resulted in a different outcome. 

I know the program she entered has benefited from her participation – but I really miss 

her!

134



Baylor College of Medicine     National Science Foundation

Helpful Hints After the Interview

135



BEYOND THE BEAKERS 

136



Baylor College of Medicine     National Science Foundation

Chapter Sixteen: Choosing the Right 
Graduate School for You

137

 1. Research interests and environment

2. Course options: 

 3. Your preparation for success in the environment. 
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 4. Professional development opportunities

 5. Environment for students (need inside information):

 6. Quality of life issues
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