CHAPTER 7 – Online form
​​​​​​

SPECIFIC AIMS SECTION:
CREATE A BULLET OUTLINE
TIP: Outlining is essential to developing appropriate linkages between the components that make up the Specific Aims section, as well as to avoiding extraneous detail!

One of the most important tips that we can give you is to start the preparation of the Specific Aims section by outlining, not by writing everything out in full.  You can see more clearly in an outline how the various components relate to each other and can recognize and eliminate inconsistencies.  It also allows you to appreciate better whether the linear flow of logic, which is so important to a competitive application, is present.
We have provided this part of the Workbook online so that you can make responses to our prompts.  Collectively, these will produce your bullet outline.  As you make each response, if you choose to work within this document (as opposed to making your responses in a separate file), simply delete the text.  As you do so the outline will gradually fall into place.  
Introductory Paragraphtc "First, Introductory Paragraph " \l 4
Opening Sentence:

You need to open with an interest-grabbing sentence that establishes the relevance of your project to NIH’s mission.  The content of this sentence needs to be a real attention getter.  Either in the space below or in a separate file, write the fewest words that will convey the message that you want to deliver with your opening sentence:
Current Knowledge:

Next, in chronological order, write bullets that succinctly summarize the most important knowns in the area of your interest.  Very few of your reviewers will be true experts on the topic you will offer.  Therefore, it is your responsibility to ensure that they have a grasp of current knowledge.  Such knowns should be presented in such a way that they set up the gap in the knowledge base or need that will drive your proposal.  Begin with older, seminal, observations and continue until you have reached the edge of the field as it exists today.  Three-to-four bullets are usually about right, but use more or less, as needed, to bring reviewers up to speed with respect to current knowledge. 
Gap in the Knowledge Base / Unmet Need:

You next need to introduce either the gap or unmet need that will be the subject of the application.  

If you elect to project a gap in the knowledge base, it should be one that is preventing the next vertical step in the field from being taken.  

If you choose to offer a need, it should be followed by objective evidence that supports existence of the need. (If you are the only one who perceives that the need exists it is unlikely that your project will be regarded as competitive by your reviewers.)  Such objective evidence could be, in part, your own assessment of need.  If other investigators have called attention to the need, those publications should be summarized and cited.  As many different directions from which you can come to support existence of the need the better.

Now, write a bullet that delineates the gap in the knowledge base that will be filled by the work that is proposed in your application.  Alternatively, write a bullet that reflects an urgent or critical need.  If you choose the need-driven approach, continue writing bullets that reflect objective evidence that the need exists.
· Gap / Unmet Need:
· Objective Evidence of Need (if applicable) – your own assessment of need:
· Additional Evidence (e.g., publications of others):
· Additional Evidence:
Second, ‘What, Why, Who’ Paragraphtc "Second, ‘What’s Going to be Done by Whom’ Paragraph " \l 4
Long-Term Goal:

Write a bullet in the space that follows that describes your long-term goal.  What is the continuum of research that you intend to follow over several periods of grant support or even your career?  It should reflect the niche area that you intend to systematically develop as your own – the area in which you will become the acknowledged expert, if you are not that person already.  It must be realistic, i.e., something that is achievable by you and your group over a finite period of time.  Beginning investigators should concentrate on a single research focus at this stage of their careers.  By contrast, established investigators can have multiple projects and, thus, multiple long-term goals ongoing at the same time. However, if you are an established investigator, other avenues of research should ideally be complementary to what you are proposing in this application. Such complementarity will be seen as positive by reviewers, in our opinion.
Overall Objective of This Application:

Write a bullet in the space below that will describe what you want to accomplish with this application.  It must be either to fill the gap or meet the need that you have described above.

Central Hypothesis:

If you are writing either a hypothesis-driven application or one that uses the hybrid approach (a combination of need- and hypothesis-driven research), the next component will be your focusing central hypothesis.  (If you are writing a pure need-driven application, this component should be skipped.)  Using the first bullet in the space below, write a hypothesis that, when tested, will result in attainment of the objective that you have for this application.  A good hypothesis must be objectively testable and cannot project a predetermined conclusion.

As noted in the textbox above, a clever way to write your hypothesis is to ensure that it has parts that give rise, later, to the aims that are designed to test those parts.  

· Central Hypothesis:
Use the next bullet to convey how your overarching hypothesis for the project was formulated, i.e., on what basis did you choose it from alternatives that were available to you?  Why is it your ‘best bet’?  The central hypothesis should ideally be formulated on the basis of your own preliminary data.  If there is support for your hypothesis in the literature, those papers should be cited second, i.e., as complementary to your own findings.

· How Formulated – Preliminary Data:

· Complementary Support from the Literature:
Rationale:

Next, you need to write a bullet that conveys the rationale that underlies your proposal – why you want to do the research.  The rationale is not a justification of why you have selected the problem for investigation.  Nor can it be that the problem you have selected is an interesting one that, in your opinion, is worthy of study.  Rather, it must tell the reviewers what will become possible after the research has been completed that is not possible now. The rationale for the project is that, once the proposed project has been completed, you will be able to take the step that is currently blocked by continued existence of the gap/need.

Now, write a bullet that projects what will become possible after the project is completed that is not possible now.
Third, Specific Aims Paragraphtc "Third, Specific Aims Paragraph " \l 4
Specific Aims for Hypothesis-Driven and Hybrid Applications:

As noted above, your aims are the means of testing the parts of your central hypothesis.  They should be exciting, brief, conceptual ‘headlines’ that communicate why you want to do the research.  They should not be long, technically detailed descriptions of what will be done.

In addition to communicating ‘why’ you want to do the research, you must also avoid the trap of writing aims that are ‘descriptive.’  This is the most frequently made mistake in this section, in our opinion.  A descriptive aim is one that proposes what can best be described as ‘look-to-see’ research: you propose to do something, after which you look to see what happens, and whatever that is, you then describe it.  That is unfocused ‘fishing’ – the antithesis of hypothesis-driven research.  It’s an easy mistake to make but, fortunately, it is also an error that is easy to avoid.

For example, you should never write an aim like: ‘Determine whether intervention X will improve the social adjustment of autistic children.’  That limits you to intervention X.  If intervention X does turn out to be the answer you will attain the aim’s objective and be fine.  But what happens if intervention X isn’t the solution?  You would have no place to turn.  In other words, that approach doesn’t allow recovery from the potential problem that your hypothesis could test invalid.  That is the most important potential problem you must confront if you propose hypothesis-driven research.

The secret is to craft each aim to encompass all possible answers to the question that you are addressing with the aim – to deliberately make them open ended – with focus provided by a hypothesis in the subordinate paragraph.  It is necessary to take this approach because the aim must be inclusive of every possibility you might have to turn to in the off chance that your primary hypothesis tests invalid.  Thus, for the example given in the preceding paragraph, the aim should read something like: ‘Determine what will improve the social adjustment of autistic children.’  The hypothesis under that aim – the component that prevents you from being criticized for proposing an open-ended, unfocused aim – would be something like, ‘Based on our own preliminary data (see Preliminary Studies subsection), the working hypothesis for this aim is that Intervention X will greatly improve the social skills of children across the spectrum of autism, from mild to severe.’  Note that the aim should be based on your own preliminary data, which have narrowed the focus to the most likely candidate.  That is one reason why it is so important to have ample supportive preliminary data when research is proposed at the most competitive level – the R01 research grant in NIH’s case.  Later, in the Research Strategy-Approach, you would provide the fallback position – the viable alternative to which you would turn – in the off chance that the primary hypothesis for the aim tests invalid.

As another example, you would not offer: ‘Determine whether TNF-α is the mediator of injury to pulmonary basement membranes.’  With such an aim you would set up a yes/no situation: if it is TNF-α, you would have the answer you are seeking.  However, it if is not, you would be left with nothing.  Instead, the aim should read something like: ‘Determine the mechanism through which pulmonary basement membranes are injured.’  The research would then be focused with a directional working hypothesis in the subordinate paragraph: ‘The working hypothesis for this aim, based on data that will be presented under Research Strategy-Approach, is that injury is attributable to TNF-α.’  Should objective testing of that hypothesis show that TNF-α is not responsible, a credible alternative would be presented later in that same subsection, e.g., reactive oxygen species. If you use this recommended approach – a deliberately broad, all-encompassing aim focused by a working hypothesis that is backed up later with a viable alternative – you will convince reviewers that,no matter how your hypothesis tests, you will attain the aim’s objective.
The aims you present must fully test all parts of your central hypothesis.  None of the aims should be superfluous to that purpose.  An aim that isn’t needed to test a part of the hypothesis is an easy target for criticism by experienced reviewers.  
Two-to-four aims are needed (we recommend either three or two as ideal).  A single aim doesn’t test the parts of your hypothesis; it simply regurgitates it.  More than four isn’t feasible because the page limitation on the Research Strategy section precludes developing more than that number of aims substantively.  Each aim should be approximately equal with respect to the amount of work it will entail and the importance it has to the project.  The first aim must flow logically into the second, and so on; however, none can be absolutely dependent on an expected outcome of an earlier aim.  Why?  Because, such overdependence provides another easy target for experienced reviewers.  If the aim in question is either not achieved or its outcome is different than expected, none of the subsequent aims that are dependent on it could be pursued.  For example, consider an application on gene regulation that has as its first specific aim, ‘Clone the promoter for gene X.’ If the subsequent aims are dependent on having cloned the promoter, all that a reviewer would have to ask to cause your research design to be rejected is: “What happens if the applicant can’t clone the promoter?  None of the subsequently proposed research will work.”  The applicant should have realized that fact and cloned the promoter, either as part of his/her prelim​inary studies or under the auspices of a ‘stepping-stone’ grant mechanism, such as the R21.  This is another example of how specific preliminary data must be used to support the feasibility of what is proposed in the application.  

Using what has been learned, above, write your bullets, below.  Make sure that there is clear linkage of each back to a part of your central hypothesis.  Follow each aim with another bullet that summarizes the working hypothesis for that aim.

· Aim #1 (bolded Italics):

· Working Hypothesis:

· Aim #2 (bolded Italics):

· Working Hypothesis:
· Aim #3 (bolded Italics):

· Working Hypothesis:

· Aim #4 (bolded Italics) – if needed:
· Working Hypothesis:


Specific Aims for Applications Driven Purely by Need:

The specific aims for need-driven applications are 180 degrees different, compared to hypothesis-driven applications.  They should be descriptive.  They should not be open ended and unfocused.  Instead, they should be the specific tasks that must be undertaken, in the order that they must be undertaken, to meet the need.  The accompanying subordinate paragraphs should not offer working hypotheses.  Rather, they should describe the approaches / main methodologies that will be used to accomplish the tasks.
· Aim (Task) #1 (bolded Italics):

· Approach:

· Aim (Task) #2 (bolded Italics):

· Approach:
· Aim (Task) #3 (bolded Italics):

· Approach:

· Aim (Task) #4 (bolded Italics) – if needed:
· Approach:

Fourth, ‘Payoff’ Paragraphtc "Fourth, ‘Payoff’ Paragraph " \l 4
During the meeting of the review panel reviewers will not have time to read your entire proposal.  Instead, they will read parts of it while your application is being discussed.  The parts that you can almost be guaranteed that they will read are: (i) the title; (ii) the Description (Project Summary & Project Narrative); and (iii) the Specific Aims section.  Thus, the ‘payoff’ paragraph, where you tell reviewers what they can expect the project to produce, is particularly important in developing advocacy, especially among reviewers who either have not read your complete application before the meeting or have only glanced through it.  This is your chance to let them know what the return on their investment will be if they decide to recommend a fundable priority score.  For this reason, we cannot emphasize enough how important this paragraph is to developing advocacy in support of your proposal and, therefore, its success!
Expected Outcomes:
Write bullets that tell your reviewers what they can expect from your research as outcomes.  As noted earlier, you need at least one for each aim.  We recommend that you include them here, rather than under the related aims, because these expected products must be seen by reviewers as collectively attaining the overall objective for your application.  Having them here, all in one place, makes it easier for reviewers to reach that conclusion, i.e., this approach is more reviewer friendly, in our opinion.  Avoid the use of empty generalities.  Be specific with respect to your expected outcomes.

· Expected outcome(s) for aim #1:

· Expected outcome(s) for aim #2:

· Expected outcome(s) for aim #3:

· Expected outcome(s) for aim #4 (if applicable):

Generality Regarding Positive Impact:

Finally, write one or more bullets that will generally convey why your expected outcomes collectively attain the overall objective of your proposal and, therefore, have positive impact through vertical advancement of your field.

· Collective attainment of objective:
· Expected advancement of the field:
Now, save this file to the hard drive of your computer.  Next, go back to the beginning of the file and begin deleting text, retaining the bullets and the headings for the various components.  As you do so, the file will collapse into the first draft of your outline.  Put it away for a day or so and then come back to it.  Repeat that process until you can’t improve it any more.  At that point, give it to your colleagues on the application with you and let them beat up on it.  You may even want to give your post-doctoral scholars / graduate students / respected colleagues outside of the research team the opportunity to contribute to it.  When everyone agrees that it is as strong as you can make it, all that will be necessary is to expand the bullets into full sentences and you will have your first draft of this section.  Then, return to chapter 8 of your Workbook to take the next steps in development of this section of your proposal.

TIP: Write your central hypothesis to have readily identifiable parts.





NOTE: If you are writing an application that is driven purely by a statement of need, skip ahead 3 pages to the next subsection heading, “Specific Aims for Applications Driven Purely by Need.”





TIP: the aim will usually be the answer to the question, “Why do I want to do the research that is proposed here?”





TIP: Your aims must be written in such a way that, no matter how the hypothesis tests – yes/no, up/down, left/right – you will accomplish the aim’s objective.





We emphasize again that the importance of your specific aims cannot be exaggerated.  Therefore, before proceeding, we recommend that you review what you have just written one more time with the following important questions in mind:





Are any of your aims descriptive, i.e., do any propose ‘look-to-see’ research, i.e., an unfocused fishing expedition?





Are your aims directly linked to parts of your central hypothesis?





Are any of your aims superfluous to testing a part of your central hypothesis?





Is each aim driven by a working hypothesis that serves to focus the research that is proposed under that aim?





Does your ability to pursue later aims depend in any critical way upon an expected outcome of an earlier one?





If your answer is ‘Yes’ to question i, iii or v, or ‘No’ to either question ii or iv, you need to reformulate your specific aims before proceeding.








