
Announcements

• Spring 2020 Information Literacy Assessment

o 3 Quizzes (50 points each)
o Access via Bb (sent invitation in February) 
o 10 points Towards Seminar (MARS4910) 

Participation Scores Do Not Matter
o Due April 24



Institutional Learning Outcome:

Students will demonstrate ability to recognize and 
articulate an information need, and to access, 
evaluate, and use relevant source material 
effectively, ethically, and legally in their academic 
pursuits.

o Student can access needed information with 
appropriate strategies

o Student can interpret and critically evaluate 
sources and apply information effectively 

o Student can use information ethically and legally.



Announcements
• Capstone Symposium 

o Two Sessions: April 24 and 27, 9 to 12
o Bb Collaborate, Recorded talks
o Part of Self-Assessment

o Each student will have 15 minutes to present 
their paper and answer questions from the 
audience. The presentation should not exceed 
12 minutes in length or be less than 10 minutes. 

o Submit abstract via email before symposium 
(April 22, April 25):
 500 words
 1 figure



Announcements

• Course Wrap-Up: 

o Final Paper: 
Submit via email by end of May 1

o Self-Assessment: 
Submit via email by end of May 3



Writing Scientific Papers



Good scientific writing is essential to career development 
and to the progress of science. 

A well-structured manuscript allows readers and reviewers 
to get excited about the subject matter, to understand 
and verify the paper’s contributions, and to integrate 
these contributions into a broader context. 

Focusing on how readers consume information, we present 
a set of ten simple rules to help you communicate the main 
idea of your paper. 



Principles (Rules 1–4)  

Writing is communication. Thus, the reader’s experience is 
of primary importance, and all writing serves this goal. 

When you write, you should constantly have your reader in 
mind. These 4 rules help you to avoid losing your reader.



Components of a Paper (Rules 5–8)

Individual parts of a paper
(abstract, introduction, 
results, discussion) have 
different objectives.

They apply C-C-C structure
(Context – Content – Conclusion)

a little differently to 
achieve their objectives. 



Applying the C-C-C Structure



Applying the C-C-C Structure



Applying the C-C-C Structure



Components of a Paper (Rules 5–8)



Parts of a Scientific Paper
Papers that report experimental work are 
structured chronologically in five sections:

Abstract

Introduction

Materials and Methods
Results
Discussion

Conclusion

} Body

} Opening

} Closing

} Summary



The Abstract
Readers of a scientific paper read the abstract  
for 2 purposes: to decide whether they want to 
(acquire and) read the full paper, and to prepare 
themselves for the details presented in that paper. 

An effective abstract helps readers achieve these 
two purposes. In particular, because it is typically 
read before the full paper, the abstract should 
present what readers are primarily interested in.

An effective abstract stands on its own — it can be 
understood fully even without the full paper. 
Do not cite figures or references. Introduce any 
acronyms the first time you use them in abstract. 



The Abstract
Primarily, readers want to know the motivation for 
the work presented and the outcome of this work. 

Then (and only then) some of the readers might 
want to learn the details of the methods. 

The abstract focuses on motivation and outcome 
and parallels the Introduction & Conclusion —
even if it is typeset as a single paragraph: 

Part 1: Introduction

Part 2:  Conclusion



The Abstract – Part 1 & 2

For the first part, follow the same structure as 
the Introduction section of the paper.

State the context, the need, the task, and the 
object of the document. 

For the second part, mention your findings 
(the what) and, especially, your conclusion (the so 
what — that is, the interpretation of your 
findings); if appropriate, end with perspectives, as 
in the Conclusion section of your paper.



The Abstract – Part 1



The Abstract – Part 2



Parts of a Scientific Paper
Introduction section clarifies       
the motivation for the work 
presented and prepares readers 
for the structure of the paper.

The Methods section provides 
sufficient detail for other 
scientists to reproduce the 
experiments presented in the 
paper. Some technical information 
can be placed in an appendix.

The Results section presents and  
interprets the research results. 



Parts of a Scientific Paper
The Discussion section 
discusses the results, in the 
context of the hypothesis. 

The Conclusion section:

(i) presents the outcomes 
of the work by interpreting 
the findings at a higher 
level of abstraction than 
the Discussion

(ii) relates these findings  
to the motivation stated          
in the Introduction.



The Introduction
Includes 4 components that readers find useful as they 
begin to read a paper.  Write each component, in a separate 
paragraph: context, need, task, and object .

• Provide Context to orient readers who are less familiar 
with the topic and to establish the importance of your work.

• State need for your work, as an opposition between what 
the scientific community currently has and what it wants.

• Indicate what you have done in an effort to address the 
need (this is the task).

• Preview the remainder of the paper to mentally prepare 
readers for its structure, in the object of the document.





An Introduction is usually clearer and more logical when 
it separates what the authors have done (the task) from 
what the paper itself attempts or covers (the object). 

The task clarifies your contribution, whereas the object 
of the document prepares readers for the structure of 
the paper, thus allowing focused or selective reading.

.



The Introduction - Task
For the task:

•use whoever did the work as sentence subject 
•use a verb expressing a research action
•set that verb in the past tense.

Two examples of well-formed tasks:

During controlled experiments, we investigated the 
influence of the HMP boundary conditions on liver flows.

To tackle this problem, we developed a new software 
verification technique called oblivious hashing, which 
calculates hash values based on the program execution.



The Introduction - Object
For the object:

• use the document itself as sentence subject
• use a verb expressing a communication action 
• set the verb in the present tense.

Two examples of well-formed objects: 

This paper presents the flow effects induced by increasing 
the hepatic-artery pressure and by obstructing the vena cava.

This paper discusses the theory behind oblivious hashing and 
shows how this approach can be applied for local software 
tamper resistance and remote code authentication.



The Methods
Most Methods sections are boring to read,           
yet they need not be. To make this section 
interesting, explain the choices you made in          
your experimental procedure: 

What justifies using a given compound, 
concentration, or dimension? 

What is special or different in your approach? 

NOTE: If you feel you cannot or need not do more than 
list items, consider using a table or perhaps a 
diagram rather than a paragraph of text.



The Results
The Results section incorporates a brief 
interpretation, since the results make little         
sense to most readers without interpretation.

When reporting and discussing your results, do not 
force your readers to go through everything you 
went through in chronological order. 

Instead, use headings (following the same 
headings used in the methods) to direct readers 
to specific parts of the results / discussion. 



The Results
For each section, state the message upfront.

Convey in the first sentence of each paragraph 
what you want the readers to remember from the 
paragraph as a whole. 

Focus on what happened, not on the fact that you 
observed it. Then develop your message in the 
remainder of the paragraph, explaining what the 
result means:  what is the suggestion / implication.



The Discussion
The Discussion section relates the results to the 
larger motivations (the task / the object) spelled 
out in the introduction. 

When discussing your results, do not force your 
readers to go through everything you went 
through in chronological order. 

Instead, use headings (following the same 
headings used in the methods) to direct readers 
to specific parts of the results / discussion. 



The Discussion
For each section, state the message upfront.

Convey in the first sentence of each paragraph 
what you want the readers to remember from the 
paragraph as a whole. 

Do not restate what you have done or what the 
paper does. Instead, focus on what you have found 
and, especially, on what your findings mean.



The Conclusion
In the Conclusion section, state the most 
important outcome of your work. Do not simply 
summarize the points already made in the body —
instead, interpret your findings at a higher level. 

Show whether, or to what extent, you have 
succeeded in addressing the need stated in 
the Introduction. 

Do not focus on yourself (by restating everything 
you did). Rather, show what your findings mean to 
readers. Make the Conclusion interesting and 
memorable for them.



The Conclusion
At the end of your Conclusion, consider including 
perspectives: what could or should still be done in 
relation to the issue addressed in the paper. 

Do not be afraid to write a short Conclusion:
If you can conclude in just a few sentences given 
the well developed discussion section, then do so. 

(In other words, resist the temptation to repeat 
material from the Introduction just to make 
the Conclusion longer under the false belief that  
a longer Conclusion will seem more impressive.)



Be Strategic:  Some aspects of a paper affect its 
impact more than others. Your time investment should 
be weighted towards the issues that matter most. 

Moreover, iteratively using feedback from colleagues 
allows authors to improve the story to produce a 
powerful manuscript. Choosing the right process makes 
writing papers easier and more effective.

Process (Rules 9-10)  



Writing and publishing a paper has its own life cycle.

Properly following a course of action and avoiding 
missteps is vital to the overall success of a paper and 
the underlying research.

Career advice for later… 

Other Posted Materials



Final Paper Format

Marine Ecology Progress Series Journal

http://www.int-res.com/journals/guidelines-for-authors/



Parts of a Scientific Paper
Title: The title should be concise and informative, 
i.e. summarizing either the subject or the most 
important findings of the study rather than 
merely the hypothesis addressed. It should have 
around 100 characters (ca. 15 words), and 150 
characters at most (including spaces). Avoid 'A', 
'An', 'The', 'On', etc. at the beginning.

Provide a running page head with 3 to 6 words; 

e.g. 'Detection of shrimp WSSV disease‘
‘Ecosystem-level effects of longline fishing’
‘Hawaiian Albatross diet and plastic ingestion’



Parts of a Scientific Paper
Abstract: Limit length to 250 words. Provide 
concise information on your work, its significance 
and its principal results. 

Avoid literature citations, series of data, or 
meaningless clauses such as  'the results are 
discussed’.

Key words: Supply 3 to 8 key words, listed in 
order of importance.



Please use 12 point font, and double spacing.

Manuscripts that do not use correct English 
grammar, spelling and punctuation will be returned 
to authors without review; if you are not a native 
English speaker, you should have the text edited 
by someone who is, before submitting your 
manuscript. 

You may also wish to consult a 'How to' book such 
as Day & Gastel (2011; How to write and publish a 
scientific paper, 7th edn. Greenwood Press, Santa 
Barbara, CA).

Formatting: The Text



Formatting: Species Names
Genus and species names must be in italics; write 
the genus name in full at first mention in each 
section (Abstract, Introduction, Materials and 
Methods, Results, Discussion) and abbreviate 
whenever mentioned again in the same section. 

When referring to a species, do not use genus name 
alone, unless you previously defined it that way: 

At first mention in a section – 'The filter feeding  
of blue mussels Mytilus edulis was examined’.

After first mention in a section – 'Filter feeding 
rates of M. edulis increased with temperature.'



Formatting:  Abbreviations

Define abbreviations and acronyms in the Abstract 
and at first mention in the main text, and 
thereafter use only the abbreviation / acronym.

Equations and units: Use standard SI units. 
Relations or concentrations (e.g. mg per l) must be 
given as 'mg l–1' (not mg/l). Variables are usually 
italicised (except for Greek letters). Italicisation
should be consistent in normal, superscript and 
subscripted text. Example of proper spacing: 'p < 
0.05, r2 = 0.879' (not 'p<0.05, r2=0.879'); but: 'we 
studied organisms of size <0.5 µm'



Formatting: Equations / Units

Use standard SI units. Relations or concentrations 
(e.g. mg per l) must be given as 'mg l–1' (not mg/l). 

Variables are usually italicised (except for Greek 
letters). Italicisation should be consistent in normal, 
superscript and subscripted text. 

Example of proper spacing: 
'p < 0.05, r2 = 0.879' (not 'p<0.05, r2=0.879’); 
but: 'we studied organisms of size <0.5 µm'



Formatting: Figures / Tables

Figures and tables

Please consult Guidelines to Authors on Figure 
Preparation.
Figures, tables, and their captions should be self-
explanatory; e.g. abbreviations and acronyms 
must be defined here. For table footnotes, use 
superscripted lower case letters; asterisks can 
be used to indicate statistical significance (must 
be defined in the legend).

http://www.int-res.com/journals/guidelines-for-authors/figure-guidelines/


Formatting: References

All references cited in the text must be listed in 
the Literature Cited section, and all listed 
literature must appear in the text, using Harvard 
(Name-Year) referencing style. 

Unpublished results and submitted articles should 
be cited as: author's name unpub. data (e.g. N. 
Smith unpubl. data) in the text only.



Formatting: References
Within the text

2 authors: use ‘&' between last names
3 or more authors: use first author’s last name 
followed by ‘et al.’ (not italicized)

If the same first author published multiple papers 
in the same year, distinguish these citations with a 
lower case letter (a, b, c, etc.) after the year.



Formatting: References
Within the text

Multiple citations within a single bracket: separate 
cites with a comma (not a semi-colon). Sort multiple 
cites chronologically from oldest to newest and if 
several cites are from the same year, sort them 
alphabetically.

Examples:

(Smith & Miller 1965, Ahmed 1968, Mills et al. 2000)
(Burns 2000, Miller et al. 2000, Quinn 2000)



Formatting: References
Literature Cited section
Format required for citing literature (examples):

Periodicals:

Dempster T, Holmer M (2009) Introductory editorial.                    
Aquacult Environ Interact 1:1–5

Books:

Hanski I (2005) The shrinking world: ecological consequences  
of habitat loss. In: Kinne O (ed) Excellence in ecology, Book 14. 
International Ecology Institute, Oldendorf/Luhe



Formatting: References
Literature Cited section
Format required for citing literature (examples):

Papers from books, conference reports,              
symposium proceedings, etc.:

West TL, Amrose WG (1992) Abiotic and biotic effects on 
population dynamics of oligohaline benthic invertebrates. In: 
Colombo G, Ferrari I, Ceccherelli VU, Rossi R (eds) Marine 
eutrophication and population dynamics. Proc 25th Eur Mar               
Biol Symp. Olsen & Olsen, Fredensburg, p 189–194



Formatting: References
Literature Cited section
Format required for citing literature (examples):

Dissertations:
Write the title in lower case, the type of thesis / 
dissertation (e.g. MS / MSc / PhD), and give the 
university and its location. Example:

Eve TM (2001) Chemistry and chemical ecology of                          
Indo-Pacific gorgonians. PhD dissertation, University                          
of California, San Diego, CA



Formatting: References
Literature Cited section
Format required for citing literature (examples):

Websites: Permanent databases such as FishBase, 
GenBank, or climatological sources may be included in 
Literature Cited list; the access date must be given. 

Froese F, Pauly D (2009) FishBase. www.fishbase.org                   
(accessed 13 Jan 2013)

Other Questions?  Visit 

http://www.int-res.com/journals/guidelines-for-authors/



Paper Evaluation



Clarity

Effective writing is readable —
that is, clear, accurate, and concise. 

When you are writing a paper, try to get your           
ideas across in such a way that the audience will 
understand them effortlessly and rapidly. 

Strive to write in a straightforward way. 

There is no need to write about science in unusual, 
complicated, or overly formal ways in an effort to 
"sound scientific" or to impress your audience. 



Strength

Construct sentences that reflect your ideas, and 
focus these sentences appropriately. 

As much as possible, only express one idea                         
(or two connected / opposed ideas) per sentence.

The strength of a clause comes from its verb.                   

To express your ideas accurately, choose an 
appropriate verb and use it well. In particular, use  
the right tense, choose carefully between active 
and passive voice, and avoid dangling verb forms.



Strength

Verbs describe actions, states, or occurrences. 

To give a clause its full strength and keep it short, 
do not bury the action, state, or occurrence in a 
noun (typically combined with a weak verb).

For example:   "The catalyst produced a significant 
increase in conversion rate."

Instead write: "The catalyst increased the 
conversion rate significantly."



Strength

Verbs describe actions, states, or occurrences.

Instead or Writing                Write 



Strength
Ensure the main clause gets the readers’ attention:



Strength
Add other ideas to the main clause:



Strength

Remove 
unnecessary 
clauses (verbs):



Verbosity
Focus on what happened, 
rather than what you observed:



Verbosity
Remove unnecessary words: 



Verbosity

Please eliminate verbiage; for example:

Verbose – 'The speed was chosen because past 
studies by Miller (1995) and Smith (1998) have 
shown this to be slightly greater than the 
maximum sustained swimming speed.’

Not verbose – 'The speed is slightly greater 
than the maximum sustained swimming speed 
(Miller 1995, Smith 1998).'



Verbosity

Please eliminate verbiage; for example:

Verbose – 'It has been shown (OR it is known,                     
OR it has been demonstrated) that boat noise 
affects whale behavior (Smith 1994).’ 

Not verbose – 'Boat noise influences whale 
behavior (Smith 1994).



Peer Review



Class Activity
Draft Your Abstract. Email a word file to 
instructor (khyrenba@gmail.com) with title    
“MARS 4910: abstract” by end of Friday 4/17

Limit length to 250 words. 

Provide concise information on your work, its 
significance and its principal results. 

Avoid literature citations, and meaningless  
clauses such as  'the results are discussed’.

Key words: Supply 3 to 8 key words.
Listed in order of importance.

mailto:khyrenba@gmail.com


Class Activity
Before April 20:

Read the assigned abstracts.
Find a particularly verbose and confusing section.

On Monday April 20: 

We will go over the abstracts and will provide             
advice for editing the abstracts.

We will write the problematic section on the 
message board, and will improve the abstracts.


