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Research as a process



What is computer science?
Take a moment to think about this and write down a 
concise answer to the question.

Pair up with someone in the class. Share what you wrote, 
learn from each other and reach a consensus in how to 
write up an answer that represents the understanding of 
both of you.

Be prepared to present what you wrote to the class for 
discussion.



Theoretical Experimental

Split personality?

With your partner, 
build a list of 
examples of areas of 
research.

With your partner, 
build a list of 
examples of areas of 
research.



Theory Systems

Split personality?

algorithms
methods

fundamental knowledge applications
infrastructure

interfaces
gadgets



Theoretical Experimental

Split personality?

algorithms
complexity

types

optimization

data structures

cryptography

limitations of computing

game theory

machine learning

conceptualize

implement

evaluate design



The Scientific Method
Take a moment to think about this and write down a 
concise description of what you understand by “the 
scientific method.” 

Pair up with someone different in the class. Share what 
you wrote, learn from each other and reach a consensus 
in how to write up an answer that represents the 
understanding of both of you.

Be prepared to present what you wrote to the class for 
discussion.



Reading about science



What gets you fired up?
Spend some time thinking of an area or problem in 
computer science that you finding exciting. Consider not 
just what you know about it, but what you want to know 
about it. 



How do you go about finding material?
Perhaps you are very adept at finding material to read 
about your chosen topic. Yes, Google is good and helpful, 
but what else can you use to identify peer-reviewed, 
reliable sources of information, when you want to do a 
literature search?

Take some time to identify three papers (conference or 
journal) that talk about your favorite area or problem in 
computer science. Be prepared to share with the class 
how you found these sources and what they are.



Using your resources
• Google
• Google Scholar
• ACM DL
• IEEExplore
• EUDL
• …
• Institutional at Bucknell

https://scholar.google.com
https://dl.acm.org
https://ieeexplore.ieee.org/Xplore/home.jsp
https://eudl.eu
https://researchbysubject.bucknell.edu/appointments


How do you know?
• Is your source legitimate and reliable?
• Has anyone validated your source?
• Did you find the most [ … ] source?

• [ … ] = important
• [ … ] = fundamental
• [ … ] = up-to-date
• [ … ] = relevant
• [ … ] = well-known
• etc.



Reading a scientific publication

Now that you have reliable material to read, how do you 
read it so that you can really learn from it?



From Science
“I first get a general idea by reading the abstract and 
conclusions. The conclusions help me understand if the goal 
summarized in the abstract has been reached, and if the 
described work can be of interest for my own study. I also 
always look at plots/figures, as they help me get a first 
impression of a paper. Then I usually read the entire article 
from beginning to end, going through the sections in the order 
they appear so that I can follow the flow of work that the 
authors want to communicate.”

https://www.science.org/content/article/how-seriously-read-scientific-paper

Cecilia Tubiana, Max Planck Institute for Solar System Research; Göttingen, Germany

https://www.science.org/content/article/how-seriously-read-scientific-paper
http://www.mps.mpg.de/mitarbeiter/19854/74052/


From Science
“If you want to make it a productive exercise, you need to 
have a clear idea of which kind of information you need to get 
in the first place, and then focus on that aspect. It could be to 
compare your results with the ones presented by the authors, 
put your own analysis into context, or extend it using the 
newly published data. Citation lists can help you decide why 
the paper may be most relevant to you by giving you a first 
impression of how colleagues that do similar research as you 
do may have used the paper.”

https://www.science.org/content/article/how-seriously-read-scientific-paper

Cecilia Tubiana, Max Planck Institute for Solar System Research; Göttingen, Germany

https://www.science.org/content/article/how-seriously-read-scientific-paper
http://www.mps.mpg.de/mitarbeiter/19854/74052/


From Elsevier

https://www.elsevier.com/connect/infographic-how-to-read-a-scientific-paper

“Research papers follow the well-known IMRD format — an 
abstract followed by the Introduction, Methods, Results 
and Discussion. They have multiple cross references and 
tables as well as supplementary material, such as data sets, 
lab protocols and gene sequences. All those 
characteristics  can make them dense and complex. Being 
able to effectively understanding them is a matter of 
practice.”

https://www.elsevier.com/connect/infographic-how-to-read-a-scientific-paper


https://www.elsevier.com/connect/infographic-how-to-read-a-scientific-paper

https://www.elsevier.com/connect/infographic-how-to-read-a-scientific-paper


https://www.elsevier.com/connect/infographic-how-to-read-a-scientific-paper

https://www.elsevier.com/connect/infographic-how-to-read-a-scientific-paper


https://www.elsevier.com/connect/infographic-how-to-read-a-scientific-paper

https://www.elsevier.com/connect/infographic-how-to-read-a-scientific-paper


https://www.elsevier.com/connect/infographic-how-to-read-a-scientific-paper

https://www.elsevier.com/connect/infographic-how-to-read-a-scientific-paper


https://www.elsevier.com/connect/infographic-how-to-read-a-scientific-paper

https://www.elsevier.com/connect/infographic-how-to-read-a-scientific-paper


Assignment

Visit Moodle to find an assignment in which you will select 
and article to read and to summarize.

The assignment is due at the start of the next class.



Writing about science



Staying organized with a reference manager

• Mendeley

• Papers

• Zotero

• RefWorks

• …

Good practice: keeps all the 
material that you read (with your 
personal notes) organized and 
generates bibliographies for your 
paper (in various formats).

https://www.mendeley.com/reference-management/reference-manager
https://www.papersapp.com
https://researchbysubject.bucknell.edu/c.php?g=25746&p=156977
https://researchbysubject.bucknell.edu/c.php?g=25746&p=156977


Different types of writing
• Blog (inform the public immediately)
• Journalistic (inform the public through big media)
• Popular science magazine (inform the most interested public)
• Scientific conference (faster dissemination)
• Scientific journal (archival)
• Proposal (persuasive)



How do you approach each?
• Blog
• Journalistic
• Popular science magazine 
• Scientific conference 
• Scientific journal
• Proposal

We will be developing your writing skills for some of these 
kinds of publications throughout the semester.



Next time:
Writing a proposal, with Dr. Margaret Marr


