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Elements of a Scientific Research 
Paper

How is a technical report different from a typical paper?

Experimental Process

What did I do in a nutshell?

What is the problem?

How did I solve the problem?

What did I find out?

What does it mean?

Who helped me out?

Whose work did I refer to?

What extra information could be 
beneficial to include?

Section of Paper

Abstract

Introduction

Materials & Methods

Results

Discussion & Conclusion

Acknowledgments

Literature Cited

Appendices
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Introduction
Things to keep in mind
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Introduction
Every sentence* should have a citation. 

Avoid “common knowledge” within the discipline. 
Instead, cite articles that reported specific results 
relevant to your study.

Don’t just say “Drought is negatively impacting the 
economy.”, but rather something with quantitative data 
to back it up: “In 2012, drought caused the state of 
California to lose $25 million due to…”

Explain your rationale and approach. Why did you 
choose this approach? What are the scientific merits of 
this project? What advantages would your results have 
in answering the questions and the issue at hand?
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Methodology
Not a step-by-step protocol
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Methodology
Remember: use past tense throughout!

Specificity is better than vagueness.
Make sure the “why” behind data 
acquisition, processing, and analysis is 
clearly understood by the reader.

Use proper dataset names 
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Methods & workflow figures
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Place your screenshot here

Subtitles
If you wish to create further subtitles within the subheading be sure 

to stay consistent with the numbering system. Avoid over-sectioning!  
example: 3.2 Data Processing

“3.2.1 Suitability Model”
“3.2.2 Forecasting Landcover Change”
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Results
Report findings without interpreting them (yet)
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Results
When reporting results, use Figures & Tables to 
help report your findings 

A picture is worth a thousand words (and helps you meet the page count!)

Make sure your figures add to the content of your paper, not detract from what 
you are reporting

When to use an appendix vs. in-line figures

Turn on Ruler, Grid Lines, Navigation Pane in the View section of MS Word

Caption and Label figures in a separate text box
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Results
When reporting differences, directionality, and 
magnitude: provide useful details.

“Groups A and B were significantly different”

vs.

“Group A individuals were 23% larger in volume than those in Group B”
“Group B pups gained weight at twice the rate of Group A pups”
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Results
When reporting significance one common 

mistake is the overuse of the word 
“significant”.

Your results will read much more clean and professional when you 
avoid overuse of the word significant in any of its forms. 

The same goes for using forms of any word repetitively.

Avoid devoting whole sentences to report a statistical outcome alone.

Don’t leave out negative results too - they are also important!

Example:
"Males (180.5 ± 5.1 cm; n=34) averaged 12.5 cm taller than females (168 ± 7.6 cm; n=34) in the 

AY 1995 pool of Biology majors (two-sample t-test, t = 5.78, 33 d.f., p < 0.001)"
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Discussion & Conclusion
Interpreting Results
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Discussion & Conclusions
Fundamental questions to answer in this 
section include:

Did you answer the hypothesis or questions posed (i.e., what is the 
solution?)

How does your study compare to past studies?

Did you describe any new understandings of the problem?

What future work could come from this project?

How can your end-users use your products for decision-making?
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Results → Conclusion
Order Matters! Discuss each section (and topic) 
in the same sequence as presented in Results.

Methods Results & Discussion Conclusion

A) NDVI time series
1) NDVI Formula
2) ...

A) NDVI time series
1) Image of NDVI
2) X% of veg lost

A) NDVI time series
1) More area lost than 

expected
2) Possible cause...

B) Land Surface Temperature
1) Locate hotter/cooler 

regions

B) Land Surface Temperature
1) Cooler at higher 

elevations

B) Land Surface Temperature
1) MODIS LST differs from 

weather stations by X 
amount

C) Artichoke suitability map
1) Factors and weights
2) ...

C) Artichoke suitability map
1) X region more 

suitable
2) Show map

C) Artichoke suitability map
1) Farmers will have to 

move by XX year
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Glossary
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Glossaries are great!
Spell out abbreviations and acronyms

Define discipline specific terms

and
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Citing NASA Data Products
Digital Object Identifiers
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DOIs
What?

A unique alphanumeric string used to ID a digital object and provide 
a permanent link online

Why?
• Provide persistent identification for easier access to research data
• Find definitive documentation & creation of the data
• Increases verification and validation of scientific results

doi:[prefix]/[suffix]

prefix 
10.[number]

5067 – NASA
5066 - USGS

suffix
IDs data item
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NASA Earthdata DOIs
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https://wiki.earthdata.nasa.gov/display/DOIsforEOSDIS/EOSDIS+DOIs+Status+and+Listing
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http://citation.crosscite.org/
DOI: 10.5067/CALIOP/CALIPSO/CAL_LID_L1-ValStage1-V3-40

Product Title: CALIPSO LID L1 ValStage1 HDF File - Version 3.40

Shortname: CAL_LID_L1-ValStage1-V3-40

Creator: Winker, David

Distributor: NASA Langley Atmospheric Science Data Center DAAC

Publication Year: 2016

URL: https://eosweb.larc.nasa.gov/project/calipso/CAL_LID_L1-

ValStage1-V3-40_table
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http://citation.crosscite.org/
https://eosweb.larc.nasa.gov/project/calipso/CAL_LID_L1-ValStage1-V3-40_table


23



dx.doi.org
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dx.doi.org


Common Mistakes
Keep a sharp eye out
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Data = plural
“The data are” NOT “the data is”

Data singular Data plural
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Common Mistakes
Validate
Be careful how you use 
the word “validate”. 
You only validate with 
in situ data, nothing 
else. A different word 
to use could be 
“compare”.

Acronyms
Please define an 
acronym in the 
beginning of the tech 
paper. From there on, 
use acronym or spell 
out - whichever works 
best!

URLs
Please DO NOT include 
URLs in the body of the 
tech paper. Instead, 
include an in-text 
citation, and put the 
URL in the references 
section.

Consistency
‘We’ vs. ‘the team’ vs. 
‘the project’ 

Figure Text
All text on figures 
should be legible, 
editable, & garamond 
font (including axis 
titles, legends, labels, 
etc.) 
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(More) Common Mistakes
Weak Verbs
“To be or not to be?”
The answer is “not to 
be!” Try to use 
descriptive verbs that 
indicate action. Your 
writing will improve vs. 

Your writing will be better.

Nouniness
Noun chains impede 
sentence flow. That is, 
noun chains cause 

noun chain sentence flow 
impediment problems.

The Active Voice
The team clipped 32 
Landsat scenes.

32 Landsat scenes were 
clipped by the team.

Equation numbering
Start equations on a new 
line and number 
consecutively, using 
numbers in parentheses 
near the right margin.

Citations
Don’t cite sources in the 
text body that are not in 
the References section 
and vice versa. Use APA 
formatting and don’t rely 
on Google Scholar for 
formatting!

Sentence Structure
To keep the reader 
engaged, vary the 
sentence structure while 
maintaining appropriate 
length and complexity. 
Don’t drown your reader 
in clauses, conjunctions, 
or commas! 
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Things to Remember
When in 

doubt, refer 
back to your 
objectives.

You are 
making an 
argument -
support it!

Use the 
power of 

topic 
sentences!

Use past 
tense

throughout!

We’re here 
to help

☺

Tech Paper 
is in 

Garamond
not Century 

Gothic
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Online Resources
● How to Write a Paper in Scientific Journal Style and Format 

http://abacus.bates.edu/~ganderso/biology/resources/writing/HTWsections.html

● Reporting Statistical Results in Your Paper 

http://abacus.bates.edu/~ganderso/biology/resources/writing/HTWstats.html

● Interpreting P value https://www.youtube.com/watch?v=03bw0ByJrkE

● Issues in Reading Statistical Tables https://www.youtube.com/watch?v=b-N7vPlYBDo

● Reporting Statistics in APA Style http://my.ilstu.edu/~jhkahn/apastats.html

● Reporting Results of Common Statistical Tests in APA Format 

http://www.psych.uw.edu/writingcenter/writingguides/pdf/stats.pdf

● Writing Tips and Lessons http://www.quickanddirtytips.com/education/grammar/active-voice-versus-passive-

voice?page=2

https://owl.english.purdue.edu/owl/resource/539/02/

http://writingcenter.unc.edu/handouts/passive-voice

http://legalsolutions.thomsonreuters.com/law-products/promotions/dat/effective-legal-writing
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Questions?
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Full Speed Ahead!
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