
MARS 4910:  Feb 3
Plan for Today:

Brief Research Updates:  Shayne and Elliot

Presentation on the Research Proposal

Discuss Hypotheses and Predictions

Cruise Planning Discussion: Friday (Feb 7)

Assignments for Next Week:

- Peer Review of Research Plan (Due Feb 5)

- Final Version of Research Plan (Due Feb 9)



Research Plan I
Research plans must be identical for all members of a 
research team, and must include:

Hypothesis being tested: 
Include the hypotheses, and the predictions derived from 
these hypotheses, which will be tested.  For full credit, 
explicitly identify the independent and the dependent 
variables, and explain which ones are categorical and which 
ones are continuous.

Field gear needed: Please be as specific as possible: 
sampling gear, sample labelling, sample processing.

Laboratory supplies / time needed:  Please be as specific 
as possible: sample processing, sample ID, sample storage.



Research Plan II
Sampling locations (sites or stations): 

Description: where is the site
Location: latitude and longitude
Timing: dates stations will be visited
Rationale: why was this site selected

Samples to be collected at each site:                                        
List the steps involved and list of equipment needed to 
collect and process the samples. Consider potential 
hazards and steps to be taken to avoid those dangers

NOTE: You will be evaluated on the completeness, 
organization, readability, and clarity of your plan.  Figures 
(Kaneohe Bay map showing station locations) and tables 
(dates, latitude / longitude, equipment) must be included.



Other Feedback
 Maps: What makes a good map? 



Other Feedback
 Sampling: A picture is worth 1000 words 



Other Feedback
 References: How to use references?  

Vermeij, M. J., Dailer, M. L., Walsh, S. M., Donovan, M. K.,  

& Smith, C. M. (2010). The effects of trophic interactions and 

spatial competition on algal community composition on 

Hawaiian coral reefs. Marine Ecology, 31(2), 291-299. 

doi:10.1111/j.1439-0485.2009.00343.x 

https://s3.amazonaws.com/academia.edu.documents/45089

452/The_effects_of_trophic_interactions_and_20160425-

22453-

1y020xs.pdf?AWSAccessKeyId=AKIAIWOWYYGZ2Y53UL3

A&Expires=1517022900&Signature=PM34LVDFZiQYYxEcx

7EoAu5P33I%3D&response-content-

disposition=inline%3B%20filename%3DThe_effects_of_trop

hic_interactions_and.pdf

https://s3.amazonaws.com/academia.edu.documents/45089452/The_effects_of_trophic_interactions_and_20160425-22453-1y020xs.pdf?AWSAccessKeyId=AKIAIWOWYYGZ2Y53UL3A&Expires=1517022900&Signature=PM34LVDFZiQYYxEcx7EoAu5P33I%3D&response-content-disposition=inline;%20filename%3DThe_effects_of_trophic_interactions_and.pdf


Other Feedback
 References: Guides from M.E.P.S.                         

(http://www.int-res.com/journals/guidelines-for-
authors/manuscript-formatting-requirements-and-
preparation-tips/)

All references cited in text must be listed in Literature  
Cited section, and all listed literature must appear in text.

a. Within the text
2 authors: use ‘&' between last names
3 or more authors: use the first author’s last name 
followed by ‘et al.’

b. Literature Cited section
Format required for citing literature (examples):



Research Plan Peer Review
Each team will review one plan.

Reviewers:

Submit review to the authors via email (by Feb 5th).

Researchers:

Revise your plan with information from the peer 
reviewers. Submit final plan and edited peer review via 

email (by Feb 9th)



Adding Comments / Edits 
.

Tracking 
Changes

And Adding 
Comments



Peer Review Examples
. Comment from Reviewer:  It is unclear what the 

response variable is for hypothesis #1.

Response to Reviewer:  Sorry.  We measure density 
(snails per m2).  I added this detail to the proposal.

Question from Reviewer:  How are you making sure  
every student correctly identifies the crabs species?

Response to Reviewer:  We are taking three steps:            
(1) training students before field work, (2) using id cards 
during field work, (3) setting unidentified crabs aside 
for one of our team members to identify. 



MARS 4911 - Research Plan
Submitting Final Research Plan:

Attach word file named 
“MARS4911_PlanFinal_TEAMNAME.doc”

Send email entitled “MARS 4911 Final Plan” to 
khyrenba@gmail.com by end of Feb 9. 

Grading Final Research Plan: 10% (+10%)

Research plans will be evaluated on completeness, 
organization, and clarity. Figures (Kaneohe Bay 

map showing station locations) and tables (dates, 
station latitude and longitude, equipment and 

supplies) must be included to fully document the 
research plan. 



Research Proposal 
Each team submits one proposal introduction / methods. 

Proposals will reflect the research plan and must include:

Title: Informative and (if possible) engaging

Introduction, at least 500 words:
Your primary goals are to: (i) establish that the study is of 
scientific interest, (ii) describe how your study relates to 
previous research, and (iii) present your hypothesis and 
objectives.  Provide supporting references. 

Introduction follows logical thread leading to hypotheses.  

Material not pertinent to hypothesis should not be included. 



Proposal Introduction I

 Introduction follows logical thread leading to hypotheses:

Introduce the field of study you are dealing with

State why this topic is of scientific interest
(a BIG picture statement / a FACT / a PREDICTION              
are useful to catch the attention of the reader)

State why / how study is related to previous research
(what observation lead to your specific hypothesis?)



Proposal Introduction II

Think of your hypotheses as the sun and all other parts  
of the paper as planets orbiting and born from that sun.  

Without the sun the planets are dark, cold, and dead; 
without good hypotheses, your paper will resemble those 
sunless planets, traveling aimlessly through space.

State the hypothesis to be tested explicitly 
(make sure you use the term hypothesis)



Proposal Introduction III

 Present the hypothesis in a broader context: 

State the hypothesis to be tested explicitly 
(make sure you use the term “hypothesis”)

State how you will test this hypothesis 
(make sure you use the term “testing”) 

State the reason why this work is important
(make sure you use the term “important”)



Materials and Methods I
Materials and Methods: No Word Limit
Readers need to know how your methods will be used to 
test your hypothesis.  Provide references to back up your 
proposed methods and any required assumptions.

For each hypothesis: Provide clear description of your 
experimental design, sampling, and statistical procedures.  

• Identify Dependent / Independent Variables
(are they categorical / continuous ?)

• Underlying assumptions

• Computer software publisher and version

• Steps used to implement any controls 



Controls
Question:  How do we avoid the influence of 

“outside” factors and variability ?

Steps to ensure sample comparability:

- Presence / Absence   vs   Abundance

- Relative Abundance  vs  Total Abundance



Materials and Methods II
Hazards: No word limit

Describe potential hazards involved in data collection                    
and steps to be taken to avoid those dangers. 

Not typically included in research proposals.



Materials and Methods III
Analysis Approach & Statistical Methods: No Word Limit
Component of Research Proposals, but typically not Research 
Papers. Include as a separate section following Methods. 

NOTE: For each hypothesis, include the following:

• The response variable(s) evaluated

• The predictions (expected outcome)

• The statistical test used to evaluate the hypothesis

• The null / alternative hypothesis for each test

• The significance level used (alpha level)



MARS 4910:  Feb 10
The Research Plan

. Presentations (10 - 15 minutes per team):

- Hypotheses:

• Scientific Hypothesis (Working Hypothesis)
• Statistical Hypothesis (Variables & Predictions)
• Null / Alternative Hypothesis (Specific Tests)

- Methods:
• What / How ?
• Number / Locations of Sites 
• Number / Type of Samples  
• Assumptions
• Controls  
• Hazards



Characterizing your Variables

Hypothesis 
Name 

(Order) and 
Verbal 

Description

# 
Continuous 
Predictors

# 
Categorical 
Predictors

NOTE:  Consider one response variable at a time

* Paired / Unpaired Categorical Predictors:
Are the same objects (individuals / samples)                          
used in each category ? (YES / NO / sometimes)


