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Research Design 
1.  Provides a framework for the collection and analysis of 

data. 
2.  Choice of research design reflects decisions about 

priorities given to the dimensions of the research 
process. 

Research Method 
1.  Is simply a technique for collecting data.  
2.  Choice of research method reflects decisions about 

the type of instruments or techniques to be used.  





Picture 
¡  What you intend to do 

§  Specific Aims 
¡  Why it is important 

§  Background and Significance 
¡  What has been done so far 

§  Preliminary Studies 
¡  How you are going to do it 

§  Research Design and Methods 



1.  Describe the research design procedures, and 
analyses to be used to accomplish the specific 
aims of the project. 

2.  Include how the data will be collected, 
analyzed, and interpreted as well as the data-
sharing plan as appropriate. 

3.  Describe any new methodology and its 
advantage over existing methodologies. 

4.  Describe any novel concepts, approaches, tools, 
or technologies for the proposed studies. 



5.  Discuss the potential 
difficulties and 
limitations of the 
proposed procedures 
and alternative 
approaches to achieve 
the aims. 

6.  provide a sequence or 
timetable for the 
project. 

I’d love to add something to 
this discussion but I have no 
idea what we’re talking about 



¡  Successful research design will accomplish 
specific Aims 

¡  Methods are feasible and well developed 
¡  Original Approach  
¡  Analyzing Data correctly 
¡  Availability of enough subjects/specimens 

that will be tested to lead to good conclusive 
results 

¡  Limitations are of minor concern only 
¡  Study could be accomplished in requested 

time 



¡  No one organization fits all proposals 
¡  Try to organize in logical sequence of 

Specific Aims and corresponding 
experiments 

¡  Start with an outline D. RESEARCH DESIGN 
AND METHODS 
  D1. Overview 

Flowchart 
Brief description 

  D2. Aim 1 
Rationale 
Design 
 



Analysis 

Synthesis 

Validation 

Hypothesis 



¡  Write for reviewers and funding agency 
staff 

¡  It is very important to remember that 
you need to be very clear and you need 
to emphasize health significance 
throughout 



Consider giving overview at start of 
entire section 
§  Describe overall approach that will be used 

to achieve aims 
§  Consider using flowchart or table 



¡  Reiteration	of	Research	Question	
Directly	reiterate	why	you	are	doing	this	
Specific	Aim	
¡  Rationale	
¡  Design,	Approach	
¡ Methods	
¡  Anticipated	Results,	Interpretation	
¡  Difficulties,	Limitations,	Alternative	
approaches	

Or could include section on 
Detailed Methods 

common to more than 
one Specific Aim 

after description of Aims 



¡  Is it really necessary? 
¡  How about theoretical or simulation 

work? 
¡  Experiment = verification 
¡  Example: Find solution of two-

dimensional plane that satisfy certain 
conditions 



¡  Laboratory is where the experiment takes place 
¡  Large room with test & measurement equipments, 

units under test, chemical & mechanical 
apparatus, computers 

¡  Experiments can also take place: 
§  In an office 
§  Field 
§  Manufacturing Plant 



¡  Task unit consisting of objects, living 
plants, animals, humans that is the 
subject in the experiment 



¡  Novel; Emphasize what is new about 
your methods or what is your new 
approach for using these methods  

¡  Emphasize the advantages to using your 
proposed techniques over other 
approaches 



Describe approach for data analysis in 
detail 
If using analytic statistics, specify 
§  Statistical parameters and tests 
§  Assumptions of tests 
§  Reference if statistical approach is not 

well known 
 



¡  Ratio of expected difference to 
measure of variability 

¡  Based on 
§  Published work 
§  Preliminary studies 
§  Educated guess 



¡  Calculate number 
§  Hand calculation 
§  Computer programs, e.g., nQuery, PASS 

¡  Make adjustments for loss of samples or 
animals tested 



Remember to discuss expected 
results and interpretation of analysis 

Close  
the 
loop 



¡  Include segment on potential 
difficulties & limitations at one of 
following locations 
§  Under each Specific Aim 
§  End of entire Research Design and Methods 

section  
§  As they occur in methods 

¡  Use limitations to point to future 
studies 



Include timeline or timetable at end of 
Research Design and Methods 

§  Give enough detail for evaluation 
§  Make certain it is reasonable 



¡  Close Research 
Design and 
Methods with 
overall 
statement 
about 
significance of 
studies  

¡  Be enthusiastic  



Make appearance conducive to easy 
reading on paper and on screen 
§  Neat 
§  White space 
§  11-12 point font 

¡  Proofread  
¡  Make figures, tables, and legends 

legible 



Stick to page length recommendations 
§  RO1:  

Research Plan must be <=25 pages 
▪  Specific Aims:    1 
▪  Background:    3 
▪  Preliminary Studies:   6-8 
▪  => Research Design/Methods:  13-15 

 



Target understanding readers 
§  Inform the reader 
§  Explain what is difficult to 

understand in a simple way 
§  Say only what needs to be said  
 



¡  Overly ambitious research plans 
¡  Unclear Specific Aims 
¡  Complex, emerging techniques without 

establishing familiarity or including 
expert 

¡  Unavailable tools or equipment   
¡  Too little detail on data analysis 
¡  Under-powered studies 



Specific 
Aim 

Hypothesis 

Strategy & 
Rationale 

Experimental Design 

Methods, Results & 
Analyses 

Problems & 
Alternatives 



¡  Bright idea 
¡  Well developed and clearly described 

methods 
¡  Appropriate data analysis 
¡  Large enough sample size 
¡  Plenty of time to do the work 
¡  Only minor limitations 
¡  Clear pathway to strong conclusions 




