
Research Strategy

Three subsections
1. Significance (including ”rigor of prior 

research”)
2. Innovation
3. Approach

• Preliminary data, relating to technical 
aspects

• Experiments themselves
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Significance: the Problem 
§ Explain importance of the problem or the critical 

barrier to progress in the field.
§ Describe the rigor of prior research (strengths & 

weaknesses) of the project (next slide).
§ Explain how the proposed project will improve 

scientific knowledge, technical capability, or clinical 
practice.

§ Describe how the concepts, methods, technologies, 
etc. that drive the field will be changed if the 
proposed aims are achieved.



Rigor of Prior Research

§ Describe the strengths and weaknesses in the 

rigor of the prior research (both published and 

unpublished) that serves as the key support for 

the proposed project.

§ NOT-OD-18-228 (required after Jan. 25, 2019)

§ Review criteria ask: “is the prior research that 

serves as the key support for the proposed 

project rigorous?” 



Strengths & Weaknesses??

• Cite peer-reviewed articles (not reviews).
• Replicable data, authenticated reagents.
• Appropriate statistics.
• If your proposal refutes work of others, 

point out the weaknesses of previous 
work.



More Comments On 
Significance

• Significance used to be about a half 
page. 
• Now it could be 4-5 pages.

• Much of your experimental rationale and 
preliminary results will be in Significance.
• You do not have to repeat this in the 

Experimental Design section.



Alternative for “Rigor” Section

• Can do a “Rigor” section for each aim in 
the Experimental Design section, rather 
than in Significance.
• Helps to support the Rationale.

• Seems to flow better than having it in 
Significance, but criteria for ”rigor” is 
included in Significance. 



Another Alternative

One of our investigators included a paragraph 
entitled:
Statistical Analysis, Scientific Rigor, 
Reproducibility, Biological Variables and 
Transparency
at the beginning of his Approach Section.  I like 
the way it was all spelled out so that the Reviewer 
could easily “check off” that these sections were 
included.





Innovation

• Explain how your solution (approach) will shift 
current research or clinical practice paradigms.

• Describe novel concepts, approaches, 
methodologies, instrumentation, or interventions 
and their advantage over what currently exists.

• What is new and different about your 
solution?

• This work is innovative because……



Approach

• Describe overall strategy, methodology, and 
analyses to be used to accomplish the Aims.

• Discuss potential problems, alternative 
strategies, and benchmarks for success.

• If project is in early stages of development, 
describe strategy to establish feasibility & 
address high-risk aspects of proposed work.

• Point out hazardous procedures/materials.



Approach: instituted in 2016 
NOT-OD-16-011

§ Describe the experimental design and methods 
proposed and how they will achieve robust and 
unbiased results.

§ Explain how relevant biological variables, such 
as sex, are factored into research designs and 
analyses for studies in vertebrate animals and 
humans….(e.g., strong justification from 
literature or data if you propose to use only one 
sex).



Preliminary Data

• Can go into Significance section, with Rigors of 
Prior Research.

• Can go into Approach, as Rationale for each 
Aim.

• Preliminary data relating to techniques goes into 
the Experimental Design, usually at the 
beginning of each aim. 

• Helps to establish the likelihood of success of 
the proposal. “I can do it!”



Preliminary Data

Remember: 
Reviewers are instructed to place less 

emphasis on preliminary  data in applications 
from Early Stage Investigators.



Approach: 
Experimental Section

Organization
of this section is critical.



Hierarchical Formatting

Example:
Section Heading

Subsection heading
Sub-subheadings



For every experiment, you need to 
answer these questions:

1. What will you do?
2. How will you do it?
3. What results do you expect and why are 

they important? 
4. What are your benchmarks for success?
5. What can go wrong?
6. What are your alternative strategies if 

something does go wrong?



Experimental Section
§ Can subdivide into:

§ Experimental Design
§ Detailed Methods

§ But indicate that there is a separate Detailed 
Methods section at the end.

§ Restate each Specific Aim exactly as it appears on 
the Aims page.

§ List each experiment by number and give it a title 
(and underline or italicize it).
§ Expt. 1.  What is the prevalence of tobacco use in rural 

Georgia middle schools?



Numbering:
Reduce Confusion

§ Aim 1
§ Experiment 1
§ Experiment 2
§ Experiment 3

§ Aim 2
§ Experiment 4
§ Experiment 5



Not these:

Aim 1
§ Experiment 1
§ Experiment 2
§ Experiment 3

Aim 2
§ Experiment 1
§ Experiment 2

Aim 1
§Experiment 1.1
§Experiment 1.2
§Experiment 1.3

Aim 2
§Experiment 2.1
§Experiment 2.2



If project is in early stages of 
development:

• Describe strategy to establish 
feasibility

• Address high risk aspects (if any) of 
the work



Future Tense

Write in the 
Future Tense!

I often see methods written in the past tense 
because they are �cut and pasted� from a 
manuscript.  Remember you are describing 
experiments that you WILL do when you get 
the grant!



Subdivide each experiment into:

§ Rationale.
§ Why you are doing the experiment. 
§ Why you are doing it this way.

§ Hypothesis.
§ �To attain the objective of this section, we will test the 

working hypothesis that….�
§ Preliminary Data

§ Organized and succinct.
§ Present actual data, not a summary.
§ Will discuss more in a few slides.



Subdivide each experiment into:

§ Experimental approach. Include:
§ Controls & numbers of subjects.
§ How data will be analyzed (e.g., statistical methods).

§ Anticipated results and interpretation.
§ In detail!

§ Potential problems, pitfalls, and solutions.
§ If you do not anticipate problems, say so, and say why.
§ Do not leave out this section!

These last two sections may be done for the
entire aim, rather than each experiment.



Experimental Section

§ Experiments should be ordered from low risk to 
high risk.
§ Indicate the high-risk ones and give an explanation.

§ Your methods should be sufficiently detailed so 
the reviewer knows what you are doing, but 
don�t include every minor detail. Should not 
read like a cookbook.
§ Exception:  if you are using a novel method or 

developing new techniques.
§ Be succinct.



Experimental Section

§ End with Future Directions paragraph.
§ Summarize where you expect to be at the 

conclusion of the funding period.
§ What you will do next….
§ What is your VISION?



Experimental Section

§ Include a time frame:
§ �We anticipate accomplishing all of Aim 1 

during the first year….�
§ Can be done as a diagram/time line.
Year 0 1          2 3

Aim 1      
Aim 2                  
Aim 3                                      .



Preliminary Data

§ Topic sentences (why you did the 
experiment).

§ End with conclusion of the experiment:  
boldface, italics, both.
§ �These data are important because…�

§ Include figures/tables.
§ If from a manuscript, modify the legend.
§ Have figure near the text that discusses 

it.



Preliminary Data

§ Can refer to published papers.
§ (for details, see ref 32).

§ You can no longer include manuscripts 
in the Appendix!
§ As of January 25, 2017.



Common Problems with 
Preliminary Data

• Failure to lead the reviewers 
through the data.

• Not explain what it has to do with 
the proposed experiments.

• Not enough preliminary data to 
support the proposed work.



Figures/Tables

§ Wrap text around figures/tables.
§ Keep figures/tables close to the text 

discussing them.
§ Never place a figure/table in the text 

before it is discussed.
§ Keep figures/tables uncomplicated.



Figures/Tables

§ Legend can be in smaller font (9 or 8), but 
be sure the reviewer can read it!

§ Separate legend from the text (indent).
§ Include routine methodology in figure 

legends, not in the text (saves space).
§ If you are short on space, can put all 

information in the text and not have a 
legend except for the figure number & title.



Use of Color in Figures

§ Your colors will come through with the 
electronic submission process.

§ However, reviewers may print your grant on 
a black-and-white printer!

§ Use colors that have grayscale differences. 



Example of a Figure



Literature Cited

§ Documentation is important!
§ A reviewer will be unhappy if he/she is not cited.

§ Good idea: check who is on your review panel.
§ Use a reference program.
§ Don�t leave references until the last minute; add 

them in as you go along.
§ No strict format for reference style but be 

consistent.



Which would you rather read?

This????

Considerable information about these genes had 

been learned prior to their cloning, due in part to the 

abundance of histone mRNA found in rapidly 

cleaving sea urchin embryos (Kedes and Gross, 

1969a, 1969b; Nemer and Lindsay, 1969). These 

abundant 9S RNA species were identified as histone 

mRNAs by in vitro translation (Gross et al., 1973, 

Levy et al., 1975) and by nucleotide sequence 

analysis (Grunstein, et al., 1976). In addition, the 

histone mRNAs were shown to lack a 3� poly A tail 

(Grunstein and Schedl, 1976; Grunstein et al., 1976).



Or This?

Considerable information about these genes had 
been learned prior to their cloning, due in part to the 
abundance of histone mRNA found in rapidly 
cleaving sea urchin embryos101,102,147. These 
abundant 9S RNA species were identified as histone 
mRNAs by in vitro translation60,116 and by nucleotide 
sequence analysis67. In addition, the histone mRNAs 
were shown to lack a 3� poly A tail65,67.



More about Citations

• Be selective about the references you use.
• Do not cite hundreds of papers!
• Know who is on your study section, and be 

sure to cite them, if appropriate.
• Be sure you read each of those papers.

• You do not want to misquote or 
incorrectly refer to a paper that one of 
your reviewers wrote!!!



Environment

§ Identify facilities to be used
§ Laboratory, clinical, animal, computer, etc.
§ Include proximity and availability if appropriate
§ Special facilities for biohazards, etc. 

§ Explain how scientific environment contributes 
to probability of success.
§ Journal clubs, lab meetings, seminar series

§ Unique features of environment or subject 
population.



Environment

§ Collaborative arrangements
§ NIH wants to see collaborators on your team.
§ To push the project beyond the traditional 

approach of the PI.
§ Need Letters of Support and the 

appropriate Biosketches explaining what 
key personnel will do.



Environment: for Early Stage 
Investigators

§ Institutional investment
§ Travel, training

§ Collegial support
§ Career enrichment programs
§ Organized peer groups

§ Financial support
§ Protected research time



Authentication of Key Biological 
and/or Chemical Resources

§ 2016: NOT-OD-16-011
§ Is a separate pdf attachment (not part of 

page limit)
§ Describe methods to ensure the identity 

and validity of key biological/chemical 
resources
§ Cell lines
§ Antibodies
§ Not common reagents



Authentication: Sample Wording

§ Retroviral vectors used in the proposal are 
obtained from trusted sources routinely used by 
other laboratories or are purchased from XXX.  

§ Plasmid DNA will be sequenced in our 
institutional core facility before use.

§ Chemicals will be purchased from reputable 
vendors and will be of the highest grade 
available.



Authentication: Sample Wording

§ Cell lines will be obtained from and 
authenticated from commercial sources.  They 
will be periodically tested for pathogens.

§ Mouse lines will be generated in our laboratory 
or purchased from reliable commercial sources.  
We will verify the genotype of mouse lines by 
Southern blot and PCR on an annual basis.

§ Antibodies will be obtained from at least two 
sources and will recognize two different epitopes 
to identify the antigen of interest.



Appendix

Effective January 25, 2017, most Appendix 
materials have been eliminated from NIH grants.

NOT-OD-16-129



The Only Allowable Appendix 
Materials are:

§ For clinical trials: 
§ Trial protocol
§ Investigator’s brochure for IND 

(investigational new drug)
§ All other applications:

§ Blank informed consent documents
§ Blank surveys, questionnaires, & data 

collection instruments
§ Items specified by the FOA (funding 

opportunity announcement) 



Beware:

Proposals
that contain any non-allowable 

Appendix Materials 
will be withdrawn and not reviewed.
Verified by one of my colleagues who 

was on study section!!!!!



Post-Submission Materials

The only post-submission materials that are 
allowed are those resulting from an 

unforeseen event.
Not for correcting oversights or errors discovered 

after submission.
(Effective January 25, 2017). 

NOT-OD-16-130



Post-Submission Materials

• Examples of allowable materials:
• Revised budget pages (e.g., due to new funding 

or acquisition of equipment).
• Biosketches and letters of support due to hiring, 

replacement, or loss of an investigator.
• Adjustments resulting from natural disaster or 

change of institution.
• News of acceptance of a paper for publication.



Cover Letter

• Optional, but is a good idea.
• Write so it is understood by a qualified layperson.
• Is seen only by NIH staff, not reviewers or review 

panel.
• Cover letter is NOT for requesting assignment to 

an institute or study section any more.
• Use the Assignment Request Form.



Cover Letter

Things to include:

•Title of application

•Title and number of Funding Opportunity

• Innovative Technologies for…….. RFA-CA-

15-XX

•Explain unusual issues, e.g., budgetary.

•Gets uploaded in ASSIST.



All the other stuff…

§Human subjects approval
§Minority inclusion
§Use of children & other at-risk 

populations
§Use of vertebrate animals
§Letters from collaborators & 

consultants



More other stuff…L

§Budget
§Contractual agreements
§Forms

There are templates in the 
Russell & Morrison book.



The other stuff…

§Do not leave these to the last 
minute.
§Start  6-8 weeks before due date.

§ It is time-consuming  to get 
approvals and signatures.

§But the grant is worthless without 
them.


