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Objective
 Identify purpose of mentored training awards 

 Developing a research question and testable hypothesis

 Identifying training goals 

 Crafting a personal statement 

 Tips for avoiding common pitfalls  



NIH Training 
Awards 

Mentored Training Opportunities



Mentored Training Opportunities 
 Training awards – provide support (salary & protected time) for trainees to engage in mentored 
research training to develop the skills necessary to become independent researchers 

 These are not research awards 

 Focus is on training and the skills you will develop:
 Technical skills
 Research design/project management 
 Professional skills (grant writing, communication skills, leadership) 



Where to Start
 Identify research question & central hypothesis  

 Learn what research has been funded in your area

 Identify training goals



Developing Your Research Question



What is a 
Research 
Question?

Identifies a novel problem that 
can be solved 

It is specific and focused 

Investigates a specific part of a 
broad topic 



Early Questions to Ask
What is the problem you are going to study? What is the gap in knowledge? 

Why is the problem important? 

 How is research in your field done today? What techniques are used? 

What are the limits of the current practices in place? 

Why/how is your approach new? 

Why should people care? 

 Is anyone else doing this work?
 What papers have been published
 What grants have been funded? 

rationale

significance

innovation



What Makes a Good Research Question

F
I
N
E
R

Feasibility
Interesting
Novel
Ethical
Relevant

Hulley S, Cummings S, Browner W, et al. Designing clinical research.
3rd ed. Philadelphia (PA): Lippincott Williams and Wilkins; 2007.



Feasibility 
 Are there adequate number of patients/subjects?

 Do you have appropriate technical expertise?

 Do you have the time and money to complete the proposed work?

 Is the scope manageable? 



Interesting
 Are the predicted outcomes:
 Interesting to you?
 Interesting to your mentor/colleagues?
 Funding agencies – do they align with their mission?



Novel
Must be familiar with field/literature 

 Search NIH Reporter and use NIH matchmaker 

Will the project use or develop new concepts, methods, or technologies?

Will the finding of your question provide new information?
 Confirm or refute previous findings
 Provide new findings 

 But what if its been “done before”?
 Confirmatory studies which address weakness of a previous study will provide new findings
 Applying an old method to a new system will provide new knowledge 



Ethical 
 Can the question be answered without harming the patient?

 Do the benefits outweigh the risks?  



Relevant 
Will your findings:
 Further scientific knowledge and future research?
 Change methods or technologies used to study specific area of research?
 Contribute to clinical and health management/diagnosis/treatment
 Influence health policies?



Developing Your Clinical Research 
Question 

P
I
C
O
T

Population
Intervention
Comparison Group
Outcome of Interest
Time

What patient population are you interested in?

What is your investigational intervention?

What is the main alternative intervention to compare?

What will you measure, improve, or affect?

What is the appropriate follow-up time to determine clinical outcome?

Farrugia P, Petrisor BA, Farrokhyar F, Bhandari M. Practical tips for surgical research: 
Research questions, hypotheses and objectives. Can J Surg. 2010; 53: 278–81



Developing your Research Question 
 Avoid research questions that are too broad or too narrow

 Discuss with mentors and collaborators 

 Identify the impact of answering your question

 Are you developing a project that will evolve over time?



Refining your Research Question
 Does increased water consumption improve health outcomes?
 Does increased water consumption result in a increased weight loss in adolescent children (10-19 years 

old)?
 Does increased water consumption result in decreased consumption of sugary beverages in adolescent 

children (10-19 years old) in Baltimore City?

 Expand the question by including the variables you will be examining:
 Demographics 
 Geographic location
 Education level
 Diet 



From Research 
Question to 
Hypothesis



What is a 
Hypothesis?

An idea or explanation for something 
that is based on known facts but has 
not yet been proven (Cambridge 
Dictionary)

It is a statement, not a question

May be true or false, but either 
outcome is valuable  



What Makes a Good Hypothesis?
 Hypothesis is based on information we already know 
 Published literature
 Preliminary data 

 It makes a prediction that can be tested with experiments

 It is specific 

 The prediction identifies two or more variables 

 Seeks to define a cause/effect relationship – mechanistic 

 The hypothesis is feasible – good indicator for scope of your project

 It directly addresses your research question 



A Note about Hypotheses 

Central Hypothesis/Overall Objective  

Research Question  

Specific Aim 

Specific/Working 
Hypothesis

Experiments

Predictions



Hypothesis Development for Rigorous 
Research 
 Think of the other possible explanations that may answer 
your overall research question 
 Consider multiple hypothesis 

 Beware of Hypothesis Myopia – investigators fixate on 
collecting evidence to support just one hypothesis; neglect to 
look for evidence against it; and fail to consider other 
explanations       

 An incorrect hypotheses will still provide important 
information for future studies

How Scientists fool themselves – and how they 
can stop (R Nuzzo, Nature 526, 182 (2015))



Defining your Hypothesis
 Does increased water consumption result in a increased weight loss in adolescent children (10-
19 years old)?
 We hypothesize consumption of 50 oz of water a day will result in a decrease of total body weight by 5% 

in adolescent children (10-19 years old).
 Not: We hypothesize weight gain in adolescents is due to unhealthy habits and incorporation of 

improved daily choices will improve health outcomes. 



Developing a One Page Concept Paper
 Concise & clear summary of your project:
 Identify research problem/public health problem
 Rationale – brief description of relevant literature/information
 Gap(s) in knowledge
 Overall objective and/or central hypothesis
 Your approach for addressing the gap you identified (aims)
 Working hypothesis for aims

 Significance of proposed research

 This can serve as a template for Specific Aims page

 Circulate to mentor(s), colleagues, collaborators, etc
 Get feedback early   



Learn What Projects Have Been Funded

Funding

Data

Idea



NIH Resources to Identify Funded 
Research
 NIH RePORTER
(https://projectreporter.nih.gov/reporter.cfm)

 Searchable database of NIH funded research 
projects

Multiple ways to search:
 Principle Investigator
 Keyword(s)
 Award Mechanism 
 IC

https://projectreporter.nih.gov/reporter.cfm


NIH Matchmaker 
https://projectreporter.nih.gov/reporter_match
maker.cfm?source=RPCO&new=1

 Identifies similar projects funded by NIH

 use keywords, abstract, scientific text (up to 
15,000 characters)

https://projectreporter.nih.gov/reporter_matchmaker.cfm?source=RPCO&new=1


Helpful Information from a Matchmaker 
Search
 Identify projects relevant/similar to yours
 Which IC within NIH are funding similar research 
 Training mechanisms available 
 Identify potential mentors/collaborators 

 Identify NIH Program Officer & Study Sections

 Review abstracts
 Scope of projects funded 
 Determine what is unique about the research you 

are proposing



Developing 
Training Goals 



Career/Training Goals and Objectives 
 NIH Instructions for F Series Training Awards:
 Describe your overall training goals for the duration of the fellowship and how the proposed fellowship 

will enable the attainment of these goals. 
 Identify the skills, theories, conceptual approaches, etc. to be learned or enhanced during the award.
 Discuss how the proposed research will facilitate your transition to the next career stage, if applicable.

 NIH Instructions for K Series Training Awards:
 Describe your short-term and long-term career development goals.
 Justify the need for the award by describing how the career development award will enable you to 

develop and/or expand your research career.



Career/Training Goals and Objectives 
Where are you going and how will you get there?

 Consider:
 Your prior training
 What type of research do you want to do? (Long term goal)
 Gaps in your training – what skills do you need? (short term goals)



Identify Long Term Career Goal 
 Be Specific
 NO: My long term career goal is to perform clinical research and to advance medical knowledge in 

order to benefit elderly patients.
 YES: My long-term career goal is to become an independent investigator in health services research 

focusing on improving the care of elderly adults during transitions in care.



Identify Short Term Goals
 Identify appropriate skills/training you need to learn 
 Research skills
 Coursework
 Workshops
 Clinical activities 

 How will you get training and how often?
 Informal Training: In person vs digital?

Weekly vs. Quarterly?
 Formal Coursework: One week course vs semester long course

Degree vs. Certification 

Helpful Tip: Use charts/tables to display details of training activities 



Identify Short Term Goals (cont.)
Include goals for training in academic skills necessary for successful scientific career:
 Journal clubs/seminar series 
 Manuscript preparation
 Grant writing 
 Leadership Skills
 Management Skills
 Presenting at a scientific/national conference 



Final Tips on Developing Training Goals
 Include benchmarks and schedule for evaluating your progress:
 Presenting at a conference
 Defending Thesis 
 Publishing a paper 

 Include a timeline for when training will occur 

 Include when you will write next grant (K or R) in your timeline



Training Goals – Common Mistakes
 Relationship between training goals and proposed research 
unclear
 relationship between proposed courses and research unclear

 Educational elements too vague 
 relationship between courses and career goals unclear

 Use charts/table to integrate training and research activities 



Crafting Personal Statements 



Personal Statements in Training Grant 
Applications 
 NIH Biosketch – personal statement 

 Fellowship “F” Awards – applicant background

 Career Development “K” Awards – candidate section 



Purpose of Your Personal Statement 
 Highlight your experience/dedication to research and your promise to become an independent 
investigator 

 Include details regarding:
 Education and training
 Research experience 
o Previous mentors/collaborators
o Skills/expertise 
o Research accomplishments (publications, awards, funding)
 Current Position 
 Training you need to receive 



Tips on Writing Personal Statements
 Avoid simple “listing” of your qualifications

 Connect your prior accomplishments/qualifications to the research 
and training you are proposing 

 Highlight your productivity 



Tips on Writing Personal Statements 
(cont.)
 Convey enthusiasm for proposed research

 This is your only section to provide reviewers with a glimpse of who you are – make it personal 
 Why did you get involved in research?

Why do you need this training and award?



Explaining Gaps in Productivity 
 Instructions may allow you to explain “impediments to past productivity, such as family care, 
illness, military service, etc.”  



Tip: Explaining Gaps in Productivity 
 Reviewers sometimes react negatively  

 Keep it short – don’t try to hide gaps
 Long explanations (even if true) sound apologetic or defensive

 Discuss progress you have made after gap in training 
 Publications, presentations, awards, etc



Common 
Problems



Common Problem: Not Starting Early

8      7      6      5      4      3      2      1 mo.

Receipt
Date

Months 
Prior

Assess
yourself, 
field, & 
resources

Brainstorm; 
research idea

Set up own 
review committee; 

Outline application 
structure; write your 
application

Get feedback; 
edit & proofread

Meet 
institutional 
deadlines

PLANNING WRITING SUBMITTING

Adapted from NIH Office of Extramural Programs
Feedback on Concept Paper

Identify Institutional Resources
Identify & Read FA

Obtain Funded Application 



Common Problem: Scope Too Large 

Budget

Feasibility



Common Problem: 
Not Reading the Review Criteria



Review Criteria – NIH Training Grants
 Applicant
 Prior training
 Training potential 

Mentor(s)/Sponsor(s)
 Record of successfully training mentees 

 Institutional Support 
 Resources
 Professional development opportunities 

 Research Plan
 Appropriate in scope
 High scientific quality
 Aligns with training plan

 Training Objectives 
 Appropriate in content, scope, duration 
 Likelihood of success to achieve independence 



Common Problem: Poor Grantsmanship
“There is no grantsmanship that will turn a bad idea into a good one, but there are many ways to 
disguise a good idea” – Norm Braverman, NIH
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