CHAPTER 7

SPECIFIC AIMS SECTION: CONCEPTUAL OVERVIEW &
CREATING A BULLET OUTLINE

CONCEPTUAL OVERVIEW
1
TIP: Strategically, the Specific Aims section should be written to create
a ‘partnership’ with the assigned reviewers who will represent you at
the review-panel meeting. You will provide the conceptual framework
on which they will orally hang the details of what will be done.

The Specific Aims section is critical to writing a first-class NIH grant application. It is the most
important section related to the development of your proposal, in our opinion, because as noted
earlier, it becomes the template or master pian for the rest of your Research Plan; if this section
works well, everything else will fall naturally into place.

The Specific Aims section has an equally important role in the review of your proposal. recruit-
ing reviewers to vote a fundable priority score for it. The majority of reviewers — those who were
not assigned your application — in all probability will not have read your proposal before it comes
up for evaluation at the review-panel méeting. Regardless, these reviewers have an equal vote
in establishing your proposal’s priority score. You need to appreciate that they will want to make
an informed vote, not a directed one. Therefore, at the meeting, while your assigned reviewers
are presenting your proposal to other members of the panel the vast majority of the others wil!
be playing catch up — reading parts of your proposal to determine whether or not they agree
with what they are hearing. In other words — and this is what you must understand — they will be
doing iwo things at the same time: listening to your spokespersons — the primary, secondary
and tertiary reviewers — while, at the same time, they will be reading parts of your proposal — the
title, the Project Summary/Abstract, the Specific Aims section and the Significance and Innova-
tion subsections of the Research Strategy section. If you have ever tried to read and compre-
hend something that is filled with detail at the same time that someone is talking to you, you
know that it is impossible; either comprehension of what you are reading or of what you are
hearing suffers. This fact is what informs our approach to writing the Specific Aims section.

The Specific Aims section must include everything about your application that is important and
exciting — but without a lot of detail. It must provide a conceptual framework on which your as-
signed reviewers can orally hang the details of what is proposed. Thus, in this section you are
‘partnering’ with your assigned reviewers at the review-panel meeting. The flow of logic has to
be even more compelling than it is elsewhere in the proposal — so compelling that reviewers can
follow it at the meeting while someone is talking to them at the same time. Together with the
Significance and Innovation subsections, it is one of the most important parts of the application
in terms of capturing the affirmative vote of the majority of reviewers.

62



TIP: The secret to creating a compelling flow of logic in this section is
to appropriately link its components, one to another, which requires
in-depth understanding of what each component is meant to convey.

Just as each grant mechanism exists for a purpose, and just as each section of the application
has a purpose, each component of each section exists for a reason. The reason is to contribute
something important to the understanding of what is proposed. To optimize their ability to cre-
ate a fiow of logic, components need to relate to each other in very specific ways, i.e., they need
to be linked one to another. Such linkages are best established, in our opinion, by starting this
section, not by writing everything out in full, but by creating a bullet outline.

CREATE A BULLET OUTLINE

TIP: Outlining is your key to developing linkage and to avoiding unnecessary detail!

One of the most important tips that we can give you regarding development of this section is to
begin by creating a bullet outline. When extra verbiage is removed and you are dealing only
with brief bullets you can see better how the various components relate to each other and can
recognize and eliminate extraneous detail. Without the interfering clutter of unnecessary words,
the outline approach also allows you to see whether or not the logic and the concepts flow, as
they must in a competitive application. To help you create your bullet outline, in this chapter we
will ask you to make a series of responses in a set order. An interactive template is available on
our Website (www.grantcentral.comldownloads.html) in which you can make your responses.
Those responses will become the bullets in your outline. Once you are satisfied with the bullets
you have written and how they link to each other, we will help you to expand them into sentenc-
es that will collectively become the first draft of your Specific Aims section. You can then modi-
fy, amplify, re-write and otherwise refine your first draft to produce the version that will become
the template for writing the rest of your application.

The explanations that follow will give you a strong working knowledge of the purpose of each
component, as well as how it must be linked to other components. When you create your bul-
lets we recommend that you do so in four, distinct paragraphs. The first three are meant to
gradually ratchet up detail the deeper into the section the reviewer reads, while the last is in-
cluded to tell reviewers what they will get for their investment if they decide to invest in your
proposal.

introductory Paragraph

Opening Sentence. Begin with an interest-grabbing sentence that immediately establishes the
relevance of your proposal to human health. You want to convey that, by supporting your pro-
posal, the reviewers will be helping NIH accomplish its goals, which are to improve the control of
disease, enhance human health, and advance understanding of biclogical systems. For exam-
ple, were you writing an application about a biochemical defect you suspect is the cause of
manic-depressive iliness, what you write here should not focus on fundamental biochemistry.
Instead, you should create one that makes clear how important manic depression is in this
country, both from the standpoint of numbers of peopie affected and the cost of caring for such
persons. Be careful not to open with something that the audience you are targeting would obvi-
ously know. Now, write a bullet that conveys the medical importance of your area of interest.
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Current Knowledge. This component has two purposes. The first of these is to help the less
expert members of the review panel get up to speed with respect to what is currently known
about the topic of your proposal. A few cleverly written sentences are needed that bring re-
viewers from the most important, older knowledge to the edge of the field as it exists today. On-
ly key citations should be provided using the reviewer-friendly ‘author/year’ approach that is de-
scribed in chapter 11, i.e., not numerals. The current-knowledge component has the additional
purpose of setting up presentation of the gap in the knowledge base or unmet need that your
application will address. Write bullets that flow logically, one into the next, in such a way that
they will lead the reviewer to the ‘jumping-off point’ for your application, i.e., what needs to be
done next.

Gap in the Knowledge Base / Unmet Need. This component is one of the most important in
creating the Specific Alms section, because all of the logic downstream flows from it. It should
be simple and direct. |t should very specifically identify either the gap in the knowledge base or
the need that will drive your application. Furthermore, it must link back to the 'current
knowledge' component as the next logical step that is required to advance the field.

Gap in the Knowledge Base to be Addressed: Now that your reviewers have an appreciation
for what is known, you need to introduce them to what is missing and, therefore, holding
back the field. The gap in the knowledge base that you highlight should be the one that you
will address with this research proposal. Write a bullet that clearly defines the gap that you
want to fill.

Statement of Need and Objective Evidence for Its Existence: If you are writing an application
that will be driven either purely by need or one that will be a 'hybrid’ — a proposal that offers
both a statement of need and, later, a central hypothesis — you should write a single bullet
that denotes the need. We want to emphasize that, even though most kinds of applications
to NIH should not be driven purely by a statement of need, there are some that must be.
For example, a proposal to renovate space (a construction grant) would have to be driven
by a statement of need for the renovation. An application to purchase a piece of equipment
(equipment grant) would, likewise, have to be driven by need for the equipment. If you are
going to use a statement of need to drive a research-grant proposal, in most cases you
should take the hybrid approach, i.e., provide focus for the application with a subsequent
central hypothesis (see below).

Follow the bullet for the statement of need with one or more bullets that provide objective
evidence for existence of the need (e.g., your own assessment of need and/or the publica-
tions of others that corroborate existence of the need).

At the conclusion of the first paragraph, the reviewers should understand
that the research area is medically relevant, they should be up to speed with
respect to current knowledge in the field, and they should understand that
there is a gap in the knowledge base that constitutes an important problem.

-

‘What, Why, Who' Paragraph

The first three components in this paragraph must create a focusing progression that takes the
reviewer from the broadest to the narrowest focus that is relevant to this application.

64



Long-Term Goal. The purpose of this component is to project the continuum of research that
you will pursue over the course of multiple periods of grant support. In other words, this com-
ponent should tell reviewers what the ‘big picture’ of your research praogram is. It must be rele-
vant to public health, i.e., to NIH's mission and must be broad enough to encompass the gap or
unmet need that you delineated in the first paragraph. It should reflect the niche area that you
intend to systematically develop as your own — the area in which you will become the acknowl-
edged expert, if you are not that person already. Also, it must be realistic, i.e., something that is
clearly achievable over a finite period of time. For example, if you were a cancer researcher, it
would not be credible to write that your long-term goal is to cure cancer. Now, write a single
bullet that denotes what your long-term goal is.

Objective of this Application. This component defines the purpose of your grant application,
i.e., what it seeks to accomplish, which must be either to fill the gap or meet the need that you
delineated in the first paragraph. Thus, this component must link back to the gap/need. It also
must link to your long-term goal as the next logical step along the continuum of research that
was projected by that component. Be certain that your objective emphasizes the product of the
research, not the process that produced it. For example, “to study” something would not be an
appropriate goal; what you want is what the study will produce. In addition, “to study” is tempo-
rally indeterminate; how would you know when you had studied enough? Write a single bullet
that projects your objective for this application.

Central Hypothesis and How Formulated.

The central hypothesis must link to the objective, because the objective will be accom-
plished by objectively testing the central hypothesis. The purpose of the hypothesis is to pro-
vide focus for your research project and, therefore, your grant application. Thus, your hypothe-
sis must be ‘directional,’ i.e., it is what gives direction — focus — to the research. In other words,
it must be your ‘best bet’ as to how to attain the objective, which must be to either fill the gap or
meet the need (the latter for a ‘hybrid' application). A good hypothesis must be objectively test-
able and cannot project a predetermined conclusion. And, very importantly, it should be crafted
to have readily identifiable ‘parts’ that set up the specific aims, which will test those parts. Now,
write a single bullet that conveys what your central hypothesis is.

How formulated. Write additional bullets that tell your reviewers how the central hypothesis
was formulated — how you focused on this starting point from among all others as your ‘best
bet." Your own preliminary data are the most important basis for formulating the hypothesis.
That bullet should be first, therefore. Published work of others, if any, that guided formulation
should be highlighted in additional bullets.

Rationale. The purpose of this component is to convey to reviewers why you want to undertake
the proposed research. In most cases, you want to because doing so will yield new knowledge
that will advance the field. Thus, your rationale should tell reviewers what will become possible
after the research is completed that is not possible now. It must pass that litmus test! The gap/
unmet need delineated in the first paragraph represents a problem because its continued exist-
ence blocks the next step in the figld from being taken. Once the proposed research has been
completed you will be able to take the blocked step — that is why you want to do the research.
You get few opportunities in a grant application to excite reviewers. This is one of them. Clev-
erly written, the rationale — why you want to do the research — can truly be exciting because it
conveys that the expected outcomes will clearly advance the field vertically. Now, write a bullet
that delivers that message.
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At the conclusion of the second paragraph, the reviewers should under-
stand: 1) what the continuum of research is that you are following; 2) what
the next step along that continuum is; 3) why you want to take that next
step; and 4) what your ‘best bet’ is regarding how to take that next step.

Specific Aims ‘Paragraph’

As the name implies, this component conveys specifics about the research. The approach to
creating the aims differs for hypothesis- and need-driven proposals.

Hypothesis-Driven Applications. Although there are disciplinary exceptions, as noted
above, most reviewers of NIH grant proposals demand hypothesis-driven research. The aims
are probably the most difficult components of the section to write. They must clearly grow out of
your central hypothesis because their purpose is to objectively test its parts. Thus, with respect
to linkage, there must be complete concordance between the aims and the parts of your central
hypothesis. The aims need to be brief, informative, attention-getting ‘headlines’ that will attract
a reviewer's attention and whet his/her interest. Each aim should convey why that part of the
research is being proposed, not what will be done. Under no circumstance in a hypothesis-
driven application should your aims be descriptive, i.e., project what is best referred to as ‘look-
to-see’ research (I will do something, look to see what happens, and then describe whatever
that outcome is — the antithesis of hypothesis-driven research.). For this reason you should
avoid using words in your aims that connote a descriptive approach, such as (but not limited to)
compare, correlate, describe, catalog, or investigate. Neither should they be statements regard-
ing ‘what' will be done, i.e., the process that will be involved should not be emphasized. What
you want them to project is ‘why’ — conceptually, why is this part of the research necessary?
They should deliberately be broad and open-ended, but then focused by a working hypothesis.

The aim must be written globally to ensure that it encompasses any alternative to which you
might have to turn in the unlikely event that the primary hypothesis tests invalid. ‘ldentify the
mechanism that is responsible for macrophage activation.’ is an example of an aim that is writ-
ten at a broad, open-ended level. If the purpose of the aim is to “identify the mechanism,” then
the working hypothesis must be the ‘best bet' as to what the mechanism is. It might read some-
thing like, “The working hypothesis for this aim is that the mechanism entails binding of IFN-y to
its receptor, which activates STAT-1a and then, in concert with other transcription factors, up-
regulates the expression of genes that result in activation. It is based on preliminary data that
will be presented later (see Preliminary Studies under Aim #1, Research Strategy-Approach).’
By narrowing the focus to a specific entity with the working hypothesis, the applicant avoids crit-
icism that the aim is unfocused and open-ended. Later in the application, under Potential Prob-
lems and Alternative Strategies (Research Strategy-Approach), the fall-back position — a viable
alternative to which the applicant would turn in the event of hypothesis invalidity — will be of-
fered. That assures the reviewers that, regardless of how the primary hypothesis tests, the ap-
plicant will stili iand on his/her feet and attain the application’s overall objective. The trap of writ-
ing an aim like, ‘Determine whether STAT-1a initiates macrophage activation.’ is avoided. With
such an aim, if it is STAT-1a, there's no problem. However, if it's not — and the aim really
should be interpreted to read ‘Determine whether or_not STAT-1a initiates macrophage activa-

tion.,’ the applicant (and the reviewer) is left with nothing other than a negative cutcome, which
is rarely enough to satisfy NIH reviewers.
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The example below will illustrate further how to avoid the trap of writing descriptive aims. |t
should clarify why well written aims in hypothesis-driven proposals are most often an answer to
the question, “Why am | proposing this part of the research.”

CONVERSION OF DESCRIPTIVE SPECIFIC AIMS (‘WHAT’ WILL BE DONE) TO ONES
THAT ARE CONCEPTUAL (*WHY’ THE WORK IS PROPOSED})

1. Determine the genotypic allele frequencies of the AAA and BBB genes in a closed,
unselected, drug-naive population.

2. Determine the genotypic allele frequencies of the AAA and BBB genes in a population
that has been highly selected by frequent long-term drug treatment.

3. Select for alleles that convey resistance by comparing gene expression in the naive
population with the frequently treated population.

Note that each of the above is a detailed description of ‘what’ will be done. The first two set up
different populations — untreated and treated. The third aim seeks to determine what the differ-
ence is by comparing the two populations. Were we to ask the investigator why s/he wants to
make the comparison, sfhe would respond without hesitation, ‘To identify the alleles that most
likely cause resistance.’! Thus, all three of the aims, above, could better be combined intc a sin-
gle, ‘why’ aim, such as:

1. ldentify candidate resistance alleles.

That aim, if left uncomplemented, would be criticized as unfocused and open ended. Thus, a
working hypothesis is required to bring focus — your ‘best bet,’ based on preliminary studies to
date, as to what the resistance alleles are most likely to be. This is one reason why preliminary
studies are so important at the RO1 level: the data generated allow formulation of a focusing hy-
pothesis for each aim. It isn't necessary that the research proposed be already completed, as
some would contend. However, enough has to have been done to allow the applicant to formu-
late a strong working hypothesis that provides direction — focus — for the proposed studies. The
research design presented later would be structured to test that working hypothesis and would
offer an alternative to which the applicant would turn in the unlikely event that the working hy-
pothesis tests invalid. We want to re-emphasize again here that the combination of the broad
aim, focused by a working hypothesis, which is then complemented later by an ‘escape-hatch’
alternative, is a powerful way of assuring reviewers that, regardless of how the original working
hypothesis tests, the objective of the aim will be attained.

The aims you present must test all of the parts of your central hypothesis, nothing more and
nothing less. Ideally, the reviewer should be able to see easily that each aim links to a specific
part of your central hypothesis. If an aim isn't clearly related to testing some aspect of the cen-
tral hypothesis, it is likely to be rejected by reviewers as superfluous.

No more than three-to-four aims should be offered; the page limitation on the Research Strategy
section precludes developing any more aims than four substantively. Each aim should be of
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approximately equal weight, i.e., equal in importance to the other aims and projects a similar
amount of work. The first aim must flow logically into the second, and so on; however, none of
them can be absolutely dependent on an expected outcome of an earlier aim. Why? Because,
should the critical aim either not be achieved or yield an unexpected outcome the subsequent,
dependent aim(s} could not be pursued as proposed. For example, consider an application on
gene regulation that has as its first specific aim, ‘Clone the promoter [regulator] for gene X.'
Examination of the subsequent aims reveals that all of them are dependent on availability of the
promoter. Such an application would be fundamentally and fatally flawed because, if the pro-
moter couldn’t be cloned, the rest of the work couldn't be done. The applicant should have real-
ized that fact and cloned the promoter as part of his/her preliminary studies. Alternatively, an
R21 could have been written to accomplish that part of the study, which would remove the risk
that the promoter couldn’t be cloned. In other words, it would be a stepping stone to a later RO1
that would support the aims that are dependent on having the cloned promoter.

Using these tips, write bullets that summarize your aims. Follow each with another buliet that
projects the working hypothesis for that aim. Make sure that the number of aims is concordant
with the number of parts that are found in your central hypothesis.

Need-Driven Applications. The aims in a pure need-driven application are 180° different,
compared to those in a hypothesis-driven proposal. In other words, they will be — and it is OK
for them to be — descriptive. The aims here are the tasks that must be undertaken, in the order
that they must be undertaken, to attain the objective. Thus, in contrast to a hypothesis-driven
application, it is acceptable in a need-driven proposal for the aims to describe what will be done.
The paragraph that is subordinate to a need-driven aim should summarize the approach that will
be used to accomplish that particular task.

‘Payoff' Paragraph

TIP: The purpose of this last paragraph is to inform reviewers what they can expect
for a return if they vote to recommend funding of your application. This paragraph
is particularly important in helping to develop advocacy for your proposal among the
majority of reviewers who will not, in all likelihood, have read your compiete applica-
tion. Itis a paragraph in which a great deal of effort should be invested, therefore.

Expected Outcomes. These are the expected products of the research. In other words, these
represent the ‘payoff that reviewers can expect to realize if they vote to recommend funding of
your application. We want you to include them here, together, rather than individually under the
related aims, because reviewers can more easily see that the outcomes collectively attain the
overall objective of the proposal. There should be at least one important expected outcome for
each of your aims. There must be clear linkage back to the specific aims that produced them.

Now, write bullets that tell your reviewers what they can expect from your research as out-
comes. As noted earlier,-you need at least one important outcome for each aim.

Generality Regarding Positive Impact. This final part of the Specific Aims section must sum-
marize the general impact of the expected outcomes. We recommend that you deliberately
write a bullet that is a generality that segues into details that will be presented in the next, Signif-
icance and Innovation subsections of the Research Strategy section. In most cases, your
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positive-impact buliet should make clear that, collectively, the outcomes will advance your field
vertically, as well as contribute to the mission of the NIH institute/Center that you are targeting.

After completing your bullet outiine, print it and consider carefully how all of the elements relate
to each other. Do they relate and link to each other logically and well? Remember that we
called attention earlier to how important the phrasing of the gap in the knowledge base is, be-
cause that statement sets up everything downstream with respect to the flow of logic. As is
shown in the figure, below, if you are proposing hypothesis-driven research, how you present
the gap automatically sets up the objective, because the objective must be to fill the gap. When
you write your objective, you set up your central hypothesis, because that is what must be ob-
jectively tested in order to attain the objective. When you write your central hypothesis, it or-
dains what the aims will be, because they are the means that will be used to test each part of
your central hypothesis. The aims, in turn, dictate what the expected outcomes will be, and
those, in turn must collectively result in attainment of the objective, thereby filling the gap. If you

LINEAR PROGRESSION OF LOGIC FOR A
STRONG SPECIFIC AIMS SECTION

GAP

a7
OBJECTIVE <= ¢

g
CENTRAL HEPOTHESIS ﬁ

7

are proposing a project that is driven purely by a statement of need, the only differences in the
figure, above, would be that *GAP" would become “NEED” and the CENTRAL HYPOTHESIS
would be eliminated. Otherwise, the progression of logic would be the same. Also, make sure
that your long-term goal encompasses the gap in the knowiedge base that you plan to fill.
Check to be sure that the rationale passes the test of telling the reviewer what will become pos-
sible after the project is completed that is not possible now. In other words, it should make clear
that, once the research has been done, it will be possible to take the vertical step in the field that
is now blocked.

SPECIFI]\_(L: AIMS

EXPECTED OUTCOMES

Spend as much time as you need to refine and perfect your bullets, making sure that they are
as well crafted as they can be. The better that these work in creating the all-important flow of
logic, the easier it will be to write this section, which is the subject of the next chapter.
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DEVELOPMENTAL STEPS FOR CHAPTER SEVEN:

Appreciate that there are two audiences for whom you are writing: the minority audience
(primary, secondary and tertiary reviewers) and the majority audience (those reviewers
who, in all likelihood, will not have read your application prior to the time that it comes up
for consideration at the review-panel meeting).

Realize that this section of the application is written for the second, majority audience.
Understand the strategy that underlies this section, which is to provide a conceptual
framework that will allow your representatives at the meeting (the primary, secondary
and tertiary reviewers) to hang details on it, thereby helping reviewers who are relatively
ignorant of your application to reach a point where they can cast an informed vote.
Understand the purpose of each component that makes up the Specific Aims section
and how each must be written to meet its purpose.

Appreciate how the components must be linked to one another in order to create a linear
progression of logic.

Download the interactive template from our website (www.grantcentral.com/down-
loads.html) that will facilitate development of your bullet outline.

Create a bullet outline that includes each of the ten components that comprise the Spe-
cific Aims section.

After leaving the outline alone for a day or so, return to it to determine whether it can be
improved. Continue to do so until you, as the P, cannot make it any better.

Seek constructive criticism of the bullet outline from the Key Persons and Other Signifi-
cant Contributors who are on your research team.

. Continue to work on the outline until each component meets its purpose, each is linked

to the others in the way(s) that it should be, and the progression of logic is linear. When
you reach that point, you are ready to proceed to chapter 8.
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