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Why have a seminar on technical 
writing? 

¨  I just want to do math/cs/engineering/physics/etc 
 
 



Why have a seminar on technical 
writing? 

¨  I just want to do math/cs/engineering/physics/etc 
 
¨  For your job, you need to write about yourself and 

write about your work 

¨  “Soft” Skills = writing, speaking/presentation, 
collaboration, leadership 

 



My Experiences with Technical Writing 

Undergrad at Pitt, 
double major in 
math/philosophy in 
2012 

Applied to 
grad schools in 
math and ECE 
-  Tried for 

NSF GRFP 
-  Wrote 

graduate 
statements 

Went to Cornell for PhD 
in ECE 
-  NSF GRFP in 2013 
-  Qualcomm 

fellowship in 2015 

Postdoc at CMU 
-  Write grant reports 

Assistant Professor at ASU 
-  Writing several grants 





Why Fellowships? 

¨  Money (but you won’t see too much of this) 
 
¨  Independence in research/activity  
 
¨  Prestige (awards = differentiating factor) 



Fellowship opportunities 

¨  National Graduate Research Fellowship (NSF GRFP) 
¨  National Defense Science and Engineering 

Graduate Fellowship (NDSEG) 
¨  Hertz Fellowship 
¨  Paul and Daisy Soros Fellowship for New Americans 
¨  Others (DOE, etc) 



Focus of this talk: NSF GRFP 

¨  (but tips will transfer to other fellowships) 
 
= 3 years of funding 
 
Basic Requirements: 
US Citizen/National/Permanent Resident 
Graduating Senior Undergrad or 1st/2nd year 
graduate student 
Must be going into STEM research 



Main Writing Requirements 

¨  Personal Statement, Relevant Background, and 
Future Goals (3 pages) 

¨  Graduate Research Statement (2 pages) 
 

 



Personal Statement 

¨  What do they want? 
 
¨  Relevant background = “research or potential to do 

research” 

¨  Personal story = “how does your personal narrative fit 
into their goals” 

¨  Future goals = “Does your future career plans support 
STEM” 

 



Intellectual Merits and Broader Impacts 

Intellectual Merit : 
-  Fundamental new 

scientific knowledge/
theories/experiments 

 

Broader Impact Examples: 
-  Education/outreach 
-  Diversity 
-  Dissemination of results: 

publications, 
presentations, open 
source data/code 

-  Societal impact  
 





Examples of Intro 

•  The classic “This is how I came to love science/math/engineering” 

•  Not necessarily bad, but the reviewers will read tons of these 



Examples of Intro 



Examples of Intro 



Examples of Intro 



Talking about Past Research 

Walking by first-years excitedly talking about 
research, the grad student faintly remembers a 
time when he was just as naive, misguided, and 
unbroken. – Lego Grad Student 



Talking about Past Research 

What you did?  
What did you learn from it?  
What outcomes/accomplishments happened?  



Talking about Past Research 



Broader Impacts 

Filling out the “Significance” section of a grant proposal, 
the grad student gets a chance to exercise his creative 
writing skills. – Lego Grad Student 



Broader Impacts: Education/Outreach 



Broader Impacts: Education/Outreach 



What about extenuating circumstances? 

Reading was a challenge due to my dyslexia and I struggled through elementary and middle 
school seemingly on my own, without proper support, encouragement, or guidance.  However, 
my mother enrolled me in a local technical high school where I graduated with honors and a 
4.44/4.0 GPA. Following high school, I received a B.S. in electrical engineering from one of the 
few universities my mother could afford and within a few weeks of graduation I crossed paths 
with Dr. Athan, a veteran electrical engineer. Dr. Athan had been mentoring undergraduate 
engineering students for over twenty years with a proven track record of preparing and 
transitioning them into highly sought after career opportunities. He hired me as a consultant on 
an Air Force Research Labs (AFRL) Phase I SBIR contract investigating methods of mitigating 
radiation effects in microelectronics.  

Reviewer comments: 





Research Proposal 

¨  Most undergrads worry about this too much 

¨  Research proposal is not a contract 

¨  Key: get feedback from a professor/advanced 
graduate student in your research field 



A good strategy 

¨  Broad research area 

¨  Then talk about one specific problem – show a bit 
of equations/math/etc 

¨  Then bring it back out: intellectual merits and 
broader impacts 



The Vision Statement 

High level overview of proposed research  
 
“Vision” Statement 



The Problem Statement 

What is the problem? 
 
 



Going into the details a bit 



Going into the details a bit 



Intellectual Merits and Broader Impacts 





What are reviewers looking for? 

¨  They have 1 scoring sheet, consisting of two 
categories: intellectual merit and broader impacts 

 
¨  They do this rating for the sum of your two essays, 

(so make essays cross-reference one another!) 



Sample Reviews 



Sample Reviews 



Sample Reviews 



Add some spice 



Style and Tone  

¨  Direct voice 
   “We may be able to show …” 
   “We will show …” 
 
   “In order to show …” 
   “To show ... “ 
 
Tip: Read your essay out loud. If you stumble/
awkward wording, then you should rewrite it.  



Show and Tell 

Show = specific example (use numbers, details, paint a picture!) 
& 
Tell = “the broader impact of this work is ….” 



Use bold font 

Helps identify points for the Reviewers to fill in their 
scoring sheets! 



What about Graduate Schools? 



Graduate School Statement of Purpose 

¨  Do not need a research proposal  

¨  Adapt your personal statement (no need to mention 
broader impacts/intellectual merits) 

¨  Last paragraph = tailor for a specific school. 
Mention a couple research areas, some professor 
names 



A good strategy 

¨  Intro = basics of who you are, what research areas 
you like in the field 

 
¨  Body = previous research or work/project 

experiences 

¨  Conclusion = why you are a good fit for the school, 
name some professors you want to work with 



Recommendation Letters 

Needing a letter of recommendation, the grad 
student begins to suspect that his advisor is 
avoiding him. – Lego Grad Student 



Recommendation Letters 

¨  Get recommendation letters to confirm and 
corroborate your past research experiences/
accomplishments   

¨  Sharing your writing samples with them = good 
feedback and makes your letters better as well 



Good Resources 

¨  http://www.alexhunterlang.com/nsf-fellowship 
(several sample essays/advice) 

¨  http://www.pgbovine.net/grad-school-app-tips.htm 
(grad school advice) 

¨  Find a graduate student who has received a NSF 
fellowship/a friendly professor to look over your 
materials 
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