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• Obtain training/experience in research, writing, 
critical thinking, and statistical analysis
•Make new discoveries in an area of interest
• Become an “expert” in an area

• Present at specialty college meetings
• Meet collaborators
• Travel

Why do a research project?
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Selecting a project
•Begin early!!!
• Identify area of interest  
• Talk to clinicians/researchers
• Your ideas, their ideas
• Funding availability
• Expertise availability
• Active research opportunities
• Discuss what can reasonably be accomplished in the 

“compressed” timeframe
• Consider co-investigators
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Keep it Simple
• All projects get more complicated with time

• Exponential increase in time demands
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Mentor Selection

•Does my (prospective) mentor have the time, 
expertise, facilities and technical support to 
enable me to complete the proposed project?
•Do I need to find collaborators to supply needed 

expertise?
• Study design
• Clinical experience
• Specimen assays
• Data analysis, statistics
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Start With The End in Mind

•Who will be authors on the paper and in what 
order will they appear?
• Give preference to studies with a mentor on your 

service
• Establish authorship early to avoid hard feelings
• Should reflect contributions of each individual
• Mentor first, second, or last
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Questions to ask before you start
• Is this study needed?
• Has it already been done?
• Do other services need to be consulted with/involved?
• What will it add to the literature?
• Do I need funding?
• Do I have time?
• Do we have the case numbers?
• Is there enough support and expertise?
• Will I need ethics approval?
• Will the results be publishable?
• Will I have publishable results if the study does not go according to plan?
• Where will I present and publish the results?
• Is there funding for article publishing charges?
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Statistical Analysis

• Discuss statistics when you plan the study, not after the 
study has been performed
• Descriptive statistics are suitable for many projects
• Mean, SD, median, range, etc

• Meet with someone with adequate statistics expertise
• Mentor 
• Statistics consulting service
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Statistical Analysis

• Biostatisticians help you:
• Identify an appropriate control population for studies 

that evaluate risk factors

• Determine animal numbers required
• Define what constitutes a ‘case’

• Collate and analyze the data properly

• Early input simplifies data analysis at study 
completion
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Grants and Funding Sources

• A grant proposal may be required to fund your 
research
• Great learning opportunity
• Step towards publication 

• Funding sources:
• Intramural
• Extramural e.g ACVIM, Winn, Morris Animal Foundation, AKC, 

WSAVA
• Industry
• Gifts
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Grant Proposal Realities

• PI is responsible for budget and content of the 
grant, even though you write drafts
• Granting agencies fund research of interest and 

want assurance that it will be completed and 
PUBLISHED
• Reports often required

• Reputation of the PI and institution are 
important
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The Scientific Method: Basis for a Good 
Research Project and Proposal

• Define the research question
• Gather information and resources
• Form hypothesis
• Define overall objective(s) and specific aims
• Design and perform the experiment 
• Collect and analyze data to test the hypothesis
• Interpret data and draw conclusions - may serve as a 

starting point for a new hypotheses
• Publish results
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Hypothesis driven or “look see”?

• The “look see” project:
• “I want to look at cases of eosinophilic lung disease in 

hamsters”

•Hypothesis driven project:
• A hypothesis is a question that has been reworded into the 

form of a statement that can be tested by an experiment
• “Peripheral eosinophilia and miliary interstitial densities 

are consistent features of eosinophilic lung disease in 
hamsters”
• “Second-hand smoke is a risk factor for eosinophilic lung 

disease in hamsters”
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Why do reviewers look for a 
hypothesis?

• Increases likelihood that general and specific objectives 
will be structured to test the hypothesis

• Can evaluate if study design logically follows from the 
hypothesis and stated objectives

• Is the number of animals sufficient to test the 
hypothesis?
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The Scientific Method: Basis for a Good Research 
Project and Proposal

•Define the research question
• e.g., does the prevalence of leptospiral shedding differ 

between dogs with clinical leptospirosis and those without 
clinical leptospirosis?

•Gather information and resources
• Has anyone researched this already? What methods have 

been used? Are there other methods we could evaluate? 
Could we apply those methods here? 

•Form hypothesis
• e.g., dogs with clinical leptospirosis are more likely to shed 

leptospires than dogs without clinical leptospirosis
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The Scientific Method: Basis for a Good Research 
Project and Proposal

•Define overall objective(s) and specific aims
• Objective: To compare the prevalence of leptospiral

shedding between dogs with clinical leptospirosis and 
those without leptospirosis

• Specific aims:
• To determine the prevalence of leptospiral shedding in dogs with 

clinical leptospirosis
• To determine the prevalence of leptospiral shedding in sick dogs 

with clinical signs not typical of leptospirosis
• To determine the prevalence of leptospiral shedding in 

healthy dogs
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The Scientific Method: Basis for a Good Research 
Project and Proposal

• Design and perform experiment
ØUse PCR, dark field microscopy and culture on urine 

specimens
ØDecide on number of dogs needed in each group
ØMethods to ensure specimens are collected and stored 

properly 

• Collect and analyze data to test hypothesis
• Interpret data and draw conclusions 
• Publish results
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Elements of a Research Grant Proposal

• Literature review (relevant)
• Hypothesis and Objectives (and specific aims)
• Justification (benefits and importance to the industry)
• Procedure (Materials and Methods)
• ethics approval may be needed
• Include statistical analysis

• Preliminary data (try to get this if possible)
• Facilities and equipment (where)
• Research timetable (when)
• Budget and other sources of support (leverage)
• Abstracts – Lay and Scientific
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Literature review

• Critical!!
• Explain the need for this research
• Show that what you are doing is novel
• Explain research to the review board in the 

context of what is known in the field
•Demonstrate your understanding
• Forms basis for publication (Introduction and 

Discussion)
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Objectives/Specific Aims

• Overall objective
• What are you proposing to do or prove?

• List the specific aims
• The steps (smaller aims) along the way

• Start with the HYPOTHESIS to be tested whenever 
possible
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Procedure 
(Materials and Methods)

•What you plan to do and how you plan to do it
• Describe methods in detail and/or provide 

references as appropriate
• Describe how you will analyze the data
• Convince grant reviewers that you can do the 

work
• Basis for your publication
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Budget and Timeline

• The research must be completed 
within the stated budget and time 
period
• Think about this carefully
• Most agencies need a line item, 

detailed budget
• Consider availability of equipment
• Many want a detailed timeline
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Other Considerations
• Preliminary/pilot data is a major selling point
• Proves you have experience and direction
• Shows you can do the work

• Be succinct - reviewers have a lot to read
• A good abstract often “sells” the grant
• Avoid misinterpretation
• Ask ‘could a lay person understand my project after 

reading my proposal?’
• If requested, do lay abstract first

• Adhere to word and space limits, no sloppy 
spelling/grammar
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Grants - More Tips

• Review grant proposals funded in previous years
• Obtain from mentor

• Start early!!!!!
• Literature review
• Statistician input
• Prepare draft, make edits and corrections
• ethics approval

• Ask experienced grant writers to read the grant
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Tips to keep the project moving to 
completion

• Be pro-active and don’t procrastinate
• Meet regularly with mentor and collaborators

• Faculty are multitasking and can lose track of time

• Set deadlines that force actions
• Submit progress reports to funding agencies
• Submit title for presentation at a meeting
• Avoid deadlines with built-in conflicts

• Avoid taking on too much – 1 or 2 max.
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The project is not finished until the paper is written, 
submitted and accepted

• ALWAYS acknowledge grant support, Centers, and those who 
provided help
• Complete title, introduction, materials/methods sections ready 

to plug in results
• Send ‘bites’ to your mentor for review
• Bug your mentor if they don’t bug you

• Become familiar with use of a reference manager program (e.g., 
Endnote)
• Don’t let rejection disappoint – keep trying!!
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