Proposal writing:
A key to success
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Proposal writing is a key skill in science
(and life)

» Asking the right question is as important ?
as answering a particular question '

- Proposals are necessary for obtaining?
needed resources '
* Proposals organize ideas, time and effort :;\,,(
P - ; < T | . _
* Proposal writing is a creative process
(a3,
* Success in many fields is often = .

measured as one’s ability to obtain
resources

APPLICATION NETWORK



http://images.google.com/imgres?imgurl=http://www.gerryriskin.com/Question%2520Mark.jpg&imgrefurl=http://www.gerryriskin.com/cat-the-legal-profession.html&h=800&w=600&sz=198&hl=en&start=1&tbnid=L4enRpATDFoXiM:&tbnh=143&tbnw=107&prev=/images?q=question+mark&gbv=2&svnum=10&hl=en
http://images.google.com/imgres?imgurl=http://www.wpclipart.com/money/bag_of_money.png&imgrefurl=http://www.wpclipart.com/money/index.html&h=402&w=314&sz=21&hl=en&start=2&tbnid=VbGiTAjpPTHBJM:&tbnh=124&tbnw=97&prev=/images?q=money&gbv=2&svnum=10&hl=en
http://images.google.com/imgres?imgurl=http://www.rain.org/~rcurtis/organize.jpg&imgrefurl=http://www.rain.org/~rcurtis/hea.html&h=836&w=675&sz=54&hl=en&start=57&tbnid=F0bNqD0ASSOtzM:&tbnh=144&tbnw=116&prev=/images?q=organize&start=40&gbv=2&ndsp=20&svnum=10&hl=en&sa=N
http://images.google.com/imgres?imgurl=http://www.nalsofmichigan.org/images/Great%2520Idea.jpg&imgrefurl=http://jessicamah.com/blog/?p=52&h=323&w=315&sz=19&hl=en&start=2&tbnid=y-oypf_v1R_QvM:&tbnh=118&tbnw=115&prev=/images?q=idea&gbv=2&svnum=10&hl=en
http://images.google.com/imgres?imgurl=http://www.mts.net/~mondmann/ladder%2520of%2520success.JPG&imgrefurl=http://www.mts.net/~mondmann/drawings3.html&h=480&w=373&sz=12&hl=en&start=5&tbnid=fN4Fsoj-KV7bzM:&tbnh=129&tbnw=100&prev=/images?q=success+ladder&gbv=2&svnum=10&hl=en

Proposal writing is part of the
overall process of doing science
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Several elements are common to
all proposals

- : ' COMMON SENSE;
* Proposal must convince reviewers L.
1) that you are addressing an b
important question s BEE T
2) that you or your team are the 5 : ' °'".
right person/group to el
address the question e
+ Proposal has to fit within the aims of — =
the program Tnr e

* Proposal needs to establish that the
resources provided by the agency or

institution will be well spent
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Developing an idea is an iterative process

* Ask a question/develop a hypothesis ‘_:)

* Then ask yourself:

« Can | design an experiment to answer the
guestion/test the hypothesis?

* |If | can answer the question/test the
hypothesis, then “So what?”

* Reformulate the question/hypothesis

* Than ask your advisors, colleagues, students
the same questions

'APPLICATION NETWORK
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Develop an understanding of the relevant
scientific literature

L] L] L}
* Read relevant scientific papers
L ] L ]
« Search web for relevant information
| ]
e Talk to advisors, colleagues, students
J J
[ ] seagrass Light - Google Scholar
e Attend seminars g :
Web Images Video News Maps more»
O L )8 e Advanced Schalar Search
Scholar |seagrasshghl || Search | Scholar Prefersnces
Scholar Help
. . . Scholar All articles - Recent articles Results 1 - 10 of about 10,900 for seagrass light. (0.10 seconds)

® VI S It OtI I e r I a bo rato rl eS All Results Seagrass Filter: Purification of Estuarine and Coastal Waters

. _ FT Short, CA Short - The Estuary as a Filter, Academic Press, Orlando FL. 1984. p .., 1984

W Dennison  csa.com

C Duarte ... Light penetration to specified depth of the tank increased more rapidly with

R Alberte T ftime in seagrass tanks than in uplanted tanks. Halodule ..

Cited by 27 - Related Articles - Web Search
, n N Loneragan
n
® D O I l t fo I I OW tl I I S a d a g e AMcComb Effects of light on seagrass photosynthesis, growth and depth distribution. - all 2
n

versions »

WC Dennison - Aquatic Botany, 1987 - csa.com

Effects of light on seagrass photosynthesis, growth and depth distribution. WC
Dennison Aquatic Botany 27:11, 15-26, 1987. The relationships ...

“Weeks and months of lab and field

Physiolegical and morphological respenses of the seagrass Zostera capricomi
Aschers. to light ... - all 2 versions »
EG Abal, N Loneragan, P Bowen, CJ Perry, JW Udy, ... - Journal of Experimental Marine

work can save an afternoon in the library” o SOV o oty o oo g

reaching seagrass leaves under natural conditions. Plants ..
Cited by 45 - Related Articles - Web Search
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Develop the zen of proposal writing

 Enthusiasm counts; get excited

» Give yourself adequate quality time

* Feedback & revision essential; seek It out

NETWORK
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Proposal success is cumulative
(first proposal is the hardest)

Table 4.5
Success rates by: Total number of
CIHR grants held prior to application
60%
50%
s 40%
2
g 0%
3
20%
10%
0 grants 1to 2 grants 310 4 grants 5 or more grants
(n=2742) (n=3042) (n=2327) (n=3097)
3 3 Number of Grants g
Source: CIHR Adminsstrative Data e
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Low success rates > Try, try, try again

Fate of unamended (unsolicited) RO1 research grant applications

Number Number Total § awarded Su ate
submitted awarded (millions) (%)

Type-1 grants: new submissions
8957 1761 456 19.7

8626 1736 503 20.1
8284 1590 501 19.2
8560 1556 510 18.2
9605 1477 493 15.4
10624 1288 438 12.1
10605 970 351 9.1

Type-2 grants: continuation (renewal) submissions
3214 1772 554
3233 1708 563
3100 1637 583
3153 1555 559
3767 1697 627
3773 1530 580
3896 1262 496

APPLICATION NETWORK
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Key aspects of proposal sections

- Title: most important words in the proposal

- Abstract: 2" most important words; written for
general audience -

- Budget/budget justification: follow
guidelines; realistic needs, not wish list

- Biographical sketch: tailor to proposal

- Research plan: clear objectives, hypothesis-driven

- References: inclusive, complete, consistent

APPLICATION NETWORK
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Develop estimates of replication

- Statistical analysis helpful in defining the numbers
of replicates required

Repeated measures: y ~ x| subject

RE. 1

* Level of replication important | |
in being able to budget _ —
(time and money) | T |

* Previous work or preliminary 1 T
data can provide a
estimate of variability 1=

3

1 2 3

* Include the concept of
replication in the experimental design

APPLICATION
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Include a time line/research plan

Important calculation:
Estimated time/2 * Real time

Example time line:

Table 5: The project schedule shows when key deliverables will be produced.
Year 1: 2009-10 | Year 2: 2010-11 | Year 3: 2011-12 | Year 4: 2012-13

Enhanced Decision Support
MODIS: phenology product
Landzat: leaf-off mosaic
RS Operational Sofiware
RS classification: Map of CC use
Validation of CC map
Spatal rsk analysiz map
CBW models testing nsk map
Map of high risk areas without
COVEr crop

Transition to managemeint
Implementation
Decision support training manual
Cntreach commnunication
CC implementation assessment
Small watershed stadies
Environmental report cards
Performance assessment

NETWORK
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Get the references right

» References need to be inclusive; include potential reviewers
& key papers

* Referencing must be consistent; standard style throughout

* References in text need to match references in bibliography

Costanzo, SD., O 'Donahue, MJ., Dennison, WC., Loneragan and Thomas, M. 2001. A new approach for detecting and
mapping sewage impacts. Marine Pollution Bulletin 42: 149-156

Erftemeijer, PA. And Middelburg, JJ. 1993. Sediment-nutrient interactions in tropical seagrass beds: a comparison
between a terrigenous and a carbonate sedimentary environment in south Sulawesi (Indonesia). Marine
Ecology Progress Series 102: 187-198

Grice, AM., Loneragan, NR. And Dennison, WC. 1996. Light intensity and the interactions between physiology,
morphology and stable isotope ratios in five species of seagrass. Journal of Experimental Marine
Biology and Ecology 195: 91-110

McCook, LJ. 1999. Macroalgae, nutrients and phase shifts on coral reefs: scientific issues and management
consequences for the Great Barrier Reef. Coral Reefs 18: 357-367

Udy, JW and Dennison, WC. 1997. Physiological responses of seagrasses used to identify anthropogenic nutrient
inputs. Marine and Freshwater Research 48: 605-614

Van Tussenbroek, BI. 1994. Aspects of the reproductive ecology of Thalassia testudinum in Puerto Morelos Lagoon,
Mexico. Botanica Marina 37: 413-419
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Awareness of evaluation criteria
helpful

Proposal Number: NSF02-132
Proposal Title: Molecular probes and monitoring
Principal Investigator: Ann Example

Scientific Merit: This is largely a methods development program of study. The attempt here is to compare molecular probe assay methods in a
rigorous series of lab and field experiments.

Relevance to Program Objectives: This may be a better fit into a different funding scheme, but accurate analysis of one of the key species is a
prerequisite for a monitoring program. There is no direct integration with the management community in this program.

Principal Investigator Qualifications: The PIs are clearly qualified.

Past Research Performance: A solid and consistent research publication record.

Facilities for Research: The PI has all the research infrastructure necessary for conducting the proposed research.
Costs: The budget is rather high, partially due to the field component, subcontracts, and technical support.

Overall Rating: VERY GOOD

APPLICATION NETWORK
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Highlighting can be used to
accentuate certain points

Seagrasses are not a monophyletic group of plants, indeed they are not even true grasses (Poaceae).
Rather, "seagrass" is a functional grouping--marine flowering plants that live entirely submersed
and share a large number of convergent morphological and physiological characteristics (Larkum
& den Hartog, 1989). Recent evolutionary studies using DNA sequences of the chloroplast
genome have revealed that the present seagrass diversity probably arose from 3 separate
evolutionary events (Waycott & Les, 1996). Thus, convergence of various characteristics of
seagrasses has occurred within and between these 3 groupings (Cymodoceaceae 'complex’;
Zosteraceae, Hydrocharitaceae). The outcome of this convergence is a suite of common
morphological and physiological characteristics (eg., internal gas spaces or lacunae, epidermal
chloroplasts, lack of stomata, rapid leaf turnover, reduced respiratory tissue, salt excretion through
the plasmalemma). In spite of this convergence, there exists a wide range of variability between
seagrasses in the manner and way that they adapt to environmental conditions and this
variability provides the focus of the proposed research.
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Proposal writing Takes pmc‘hce

N\al prw:hce
NMawkes
ver$ect

» Effectiveness of collaborations in
proposal writing process is
generally a good predictor
of the success of the research

project

* Don’t take rejection personally; the best
predictor of number of successful
proposals is number of proposals
submitted

* Proposal success can be surprising

APPLICATION NETWORK
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Proposals can be converted into
presentations & publications
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« Distributional ranges Restricted

« Reproducti Vegetative reger ek

+ Temporal variability Persistent

Ecophysiology

« Growth dynamics Slow turnover

« Nutrient cycling Closed

« Responsiveness to perturbation Slow
Ecological interactions

« Direct grazing Low

« Detritus production High

« Epiphyte production High

» Leaf canopy baffling High

Publication figure
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Research should be guided by, not
ruled by, the pr'oposal

» The proposal represents an initial plan
and a justification for the research

- Obtaining good results more important than
following proposal protocol (ideas
change)

» Part of success is willingness to learn
from mistakes and adapt

* A series of small experiments can be
better than a probably doomed

mega experiment il e §




Further resources

Lots of proposal writing guidance on www:
National Science Foundation
University of Pittsburgh

Science communication guidance
Integration and Application Network

Previous proposals
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