
Gayle R. Slaughter, Ph.D.

SMART Advice for 
Entering Graduate Programs 
in the Sciences and Engineering

NSF HRD-0080662





III

Baylor College of Medicine     National Science Foundation

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 



IV

BEYOND THE BEAKERS 

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 
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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
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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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Expectations of Research Program Participants: 
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Making the Most of Your Research Experience:

Finalizing Your Work:



Capitalizing on Your Research/Work Experience
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Chapter Two: Doing Your Best on the GRE

9

General Information:
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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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How Can GRE Scores Influence Your “Acceptance” 
to and by Graduate Schools?
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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
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5. Learn to speak “GREse”
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HASTY

TREE RELATIONSHIPS
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Building a Vocabulary that Opens Doors of Opportunity
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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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 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.
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EFFECTIVE USE OF SCRATCH PAPER FOR GRE 
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Therefore, eliminate any answer choice that:
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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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2. “Analyze an Argument” task: 30-minutes
NOT 
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•

•
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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



BEYOND THE BEAKERS 

Writing the Essay for the “ANALYZE AN ARGUMENT” Task
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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
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Chapter Three: Enhancing Logical Thinking Skills

TOP-RANKED STUDENTS
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Answer Key:

TOP-RANKED STUDENTS
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ROADTRIP
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Questions:

       
TRICK-OR-TREAT

44
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Clues:
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US AIR FORCE
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Questions:

WAITSTAFF

Clues:

47
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Questions: 
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 SUNSET TRAIL



BEYOND THE BEAKERS 

50

Questions:
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Sunset Trail
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ROAD TRIP

 Answer Key
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Restaurant Shift Day Working
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Sunset Trail
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Mentor versus Role Models

Some people provide valuable encouragement, guidance or inspiration, but do not 
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Working Effectively with Your Research Mentor

65
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69

Chapter Five: Data Management

Why are scientific records important?

Ownership of scientific data:
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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:



Baylor College of Medicine     National Science Foundation

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
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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-
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4.Reading for Background Information: 

Reason- 

Hints-
Abstracts:

Introduction:





Baylor College of Medicine     National Science Foundation

Warning:

Data:
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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?
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Examples of Citations:
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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:
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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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Budget restrictions

Length of award

Finding fellowship information

Preparing application materials
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Writing a proposal
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If fellowship is awarded:
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Common Mistakes in Writing Abstracts:

99
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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-
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Poster Preparation
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   Disadvantages:
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Get prepared.
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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
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Preparing a Scientific Presentation:
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Mentally Preparing for a Presentation:
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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:
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Graduate School Application Pathway 

122
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Describing Research/Work Experience(s)

 1. What do graduate schools want?

125
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For example:

in situ
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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, 



128

BEYOND THE BEAKERS 



Baylor College of Medicine     National Science Foundation

Chapter Fifteen: Grad School Interviews

129

Purpose of Graduate School Interviews 
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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
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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
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