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Topics for Today

• The publication cycle
– CSE citation style

• Finding a topic
– Asking and refining a research question

• Getting around the library
– Searching the catalogue
– RefWorks – managing your citations and keeping 

track of who said what.



How is information recorded in Science?

• Publication cycle in science:
– Formulating ideas, asking research questions, identifying gaps in 

the literature
– Testing ideas using the scientific method
– Peer review and evaluation

• Grey literature
• Primary literature

– Peer Review vs Information on the web 
• Popular literature
• Secondary literature
• Tertiary literature





Flow of ideas in Science
• Idea: first arises in the mind of a 

researcher or a group of researchers 
– In an academic context, this is often as a result 

of discussions between graduate students and 
their supervisors

• Research: the idea is developed further 
over a time period by asking questions and 
devising ways of searching for answers
– This is most often by conducting experiments 

based on the scientific method *** 



Scientific Method:
• Observe a phenomenon in the natural world. 

– Glechoma plants growing in shade and poor nutrient 
environments have longer internodal segments than plants 
growing in well lit and high nutrient environments. 

• Form a hypothesis or a tentative description, that is 
consistent with the observation. 
– A plant forages for better conditions when it is growing in 

poor conditions
• Make a prediction on the basis of the hypothesis. 

– When a plant is deprived of light and nutrients, it will “forage” 
for better conditions



Scientific Method:
• Test the prediction by carrying out experiments 

– Grow plants in 4 different environments: 
• High light, high nutrients
• High light, low nutrients
• Low light , high nutrients
• Low light, low nutrients

• Modify the hypothesis in the light of those results and 
modify the experiments until there are no longer any discrepancies 
between theory and experiment and/or observation. 

• Hypothesis becomes a Theory which is used to 
explain a class of phenomena. 
– A plant indeed forages for better conditions when it is growing 

in poor conditions



What is Grey Literature?
• Reports of research in informal venues
• Internet and Print

– Government reports
– Experts, consultants and other professionals 
– Academic websites
– Agency publications
– Special Interest Group pamphlets

• It is Called grey literature because
– Not formally published in scholarly journals 

– Difficult to collect in a systematic way

• Can you use it in your lab reports and term 
papers? – How?



Primary Literature 
• Primary literature or Scholarly 

literature is the next stage in 
publication
– It is Primary because it is the

first formal write up of the 
experiments.

• Types of primary literature:
– Dissertations and Theses
– Conference Proceedings
– Journal Articles***

• ***Usually peer reviewed***



What is Peer Review?
A process by which articles are reviewed by researchers 
for scientific and technical merit.

• Researchers submit their article to the journal they wish to 
publish in. 

• The publisher sends it to experts from outside the research 
team who assess the submitted article and report back to the 
publisher with their assessment. 
– This may include information about what applicants can do to improve the 

chances their article will receive a positive review.
• Rerun some experiments
• Provide more proof
• Rewrite some parts – etc. 

• Once the article has been brought up to the standards imposed 
by the journal, it is accepted for publication, and it joins the 
ranks of other peer reviewed articles.



When peer review works

• Peer review maintains checks on what is published, and 
controls the quality of what is published 

• Good work is published in the most prestigious 
journals 

• Best researchers get grants to carry on with research of 
high caliber

• Second-rate, inaccurate, invalid and dishonest work is 
weeded out by peer-review, or published in second-rate 
journals that nobody reads…



The Down-Side of Peer Review

• Censors unpopular ideas or ideas that are 
controversial

• Promotes conservativeness, cliquishness and 
established lines of thought

• Weeds out the new and the original
• There is bias in peer review
• Etc.



The Internet: the Great Equalizer
• No need for qualifications or appropriate education

• No need to follow accepted protocol or established 
principles that ensure quality and integrity 

• Everyone can pose as an “expert” on the internet

• Everyone can be anonymous

• No checks and controls that traditional scholarly 
publishing is subject to because web pages are not 
subjected to any screening process that guarantees a 
certain minimum standard for the final product

• Some Developments in Peer Review, Editing and 
Publishing: http://www.eoearth.org/article/About_the_EoE

• See Commitment to Objectivity section



Why do we need to evaluate what we 
find on the internet?

• Anyone can publish whatever they want, so this 
brings into question
– Authority of the author

– Reliability and truthfulness of the information

– Bias and objectivity of the information

• Many websites are not reviewed or filtered
– By a review process - researchers

– By an editor

– By a subject librarian



The Reader Must Become a 
Critical Reviewer!

• You need to become your own “quality control”

• The process of accepting a website for use or referral 
is based on the user’s evaluations of the source, type or category, 
maintenance, and transparency of information posted to the site.

• When we evaluate websites ourselves, we in effect fill 
the place of the traditional peer-reviewer.
– We need to follow certain guidelines before accepting 

websites and the information they provide as valid or true. 

• Some Guidelines – UC Berkeley



What does a primary article in science 
look like?

• Reference: Title, Authors, Source
• Abstract – Informative rather than evaluative

– Summarizes the article from an objective point of view
– Contains the important results and conclusions 

• Introduction
– Provides the background for the research (literature review) 
– States the thesis (usually toward the end of the intro)
– Answers the question: why is this research being done?

• Materials and methods
– Subjects: experimental and control groups, tests run, apparati and methods used.

• Results
– Tables and Figures 

• Conclusions
– What the results mean in the framework of the research

• Discussion
– How does this research fit into the big picture?
– Why is it important to the field?

• Reference list
– Usually extensive, and provides support and evidence for the research conducted and the statements 

made



What/how to read a primary article
1. Abstract

2. Introduction

3. Results – READ THE DATA (Pechenik, 2007. Ch3)

– Get your own interpretation of the data FIRST by asking:
• How might the study have been done based on the findings
• Why it was done
• What were the major findings

4. Materials & Methods – has the author addressed the questions you 
have about the process? Would you have done it differently?

5. Discussion and/or Conclusions (sometimes they are written as one 
section)

6. References – provide a source of additional articles about your 
topic



Questions to ask – Pechenik pg35
In a few sentences, summarize the topics that are covered in the article. 

Why was this study undertaken? What is the point of the article? 
What are the researcher’s main questions? 

How was the study designed and how does the design answer the 
questions? 

What are the controls for each experiment?
What are the results of the experiment; does it answer the questions 

posed?
What questions remain unanswered?
Evaluate the usefulness of this article – is it a useful source? What is the 

goal of this article?
Reflect on how this article fits into your topic. How might it help you 

shape your argument? Has it changed how you think about your 
topic?



Citation: Primary Article

TI: Clonal integration and plasticity in foraging 

behavior in Glechoma-hederacea

Article title 

AU: Slade, A.J. and Hutchings, M.J. 

Authors

SO: Journal of Ecology. 1987; 75(4): 1023-1036

Source Journal title                   Date  Volume  Issue  Page #s



Council of Science Editors Style

Slade AJ, Hutchings MJ. 1987. Clonal integration and 
plasticity in foraging behavior in Glechoma-hederacea. J. 
Ecol. 75(4):1023-1036.



Popular Literature

• Includes 
– news articles, 
– opinion pieces, 
– regurgitated primary 

information that has been 
reprocessed for popular 
consumption



Citation: Popular Article

Nikiforuk A. 2007. Pine plague. (pine beetles devastate the 
boreal forest of Canada). Canadian Geographic127(1):68-75.

• Would you use this in a lab report or research paper? 
– Why? Why Not?



Secondary Literature
• Secondary literature 

summarizes primary 
research for a scholarly 
audience



Secondary Literature

• Examples of secondary literature:

– Abstracts 

– Indexes

– Review articles

– Some books



Focus of Review literature

• Abstracts: summarize the content of  the article – help indexers and 
searchers to determine what the article is “about”

• Review articles: written for researchers and professionals who want 
to gain a grasp of  the developments in a field. 
– Reference lists contain further reading for those interested in 

going into more depth on the topic
• Reviewing services: provide a “digested” overview of  research in 

various fields e.g. MedScape organizes medical literature for doctors, 
nurses, health professionals depending on their field of  interest



Reference: Review Article

Ndakidemi PA, Dakora FD. 2003. Legume seed flavonoids 
and nitrogenous metabolites as signals and protectants in early 
seedling development. Functional Plant Biology 30(7):729-
745.

Chen MS. 2008. Inducible direct plant defense against insect 
herbivores: A review. Insect Science 15(2):101-114.



Review vs. Primary Article

Philippe RN, Bohlmann J. 2007. Poplar defense against 
insect herbivores. Canadian Journal of Botany/Revue 
Canadienne de botanique 85(12):1111-1126.

Compared with:

Clarke HRG. 1998. Chitinase accumulates systemically 
in wounded poplar trees. Physiologia Plantarum 
103:154.



Tertiary Literature – accepted facts



Tertiary Literature

• Research has reached the accepted theory stage

• Examples of tertiary literature: 
– Handbooks
– Field Guides
– Dictionaries
– Encyclopaedias
– Textbooks

• Monographs (books) straddle secondary and tertiary 
literature.



Reference: Encyclopedia

Futuyma DJ, Levy A. 2001. Coevolution. In: Levin SA, 
editor. Encyclopedia of biodiversity. San Diego, 
California: Academic Press. p753.



Test Yourself



What kind of citation is this?
Monsanto and Aventis CropScience have announced a 
series of agreements to settle pending lawsuits. April 9, 
2001. Pesticide & Toxic Chemical News 29(24):25.

A. Encyclopedia article

B. Book Chapter

C. News article

D. Letter to the Editor



What kind of citation is this?
Monsanto and Aventis CropScience have announced a 
series of agreements to settle pending lawsuits. April 9, 
2001. Pesticide & Toxic Chemical News 29(24):25.

A. Encyclopedia article

B. Book Chapter

C. News article

D. Letter to the Editor



What kind of citation is this?
Howe HF, Westley LC. 1988. Ecological relationships of 
plants and animals. Oxford University Press, Oxford, UK.

A. Encyclopedia Article

B. Book Chapter

C. Book

D. Edited Book

E. Letter to the Editor



What kind of citation is this?
Howe HF, Westley LC. 1988. Ecological relationships of 
plants and animals. Oxford University Press, Oxford, UK.

A. Encyclopedia Article

B. Book Chapter

C. Book

D. Edited Book

E. Letter to the Editor



What kind of citation is this?
Clarke A, Crame JA. 2003. Importance of historical 
processes in global patterns of diversity. In: Blackburn 
TM, Gaston KJ, editors. Macroecology: concepts and 
consequences. Proceedings of the 43rd annual 
symposium of the British Ecological Society; 2002 Apr 17-
19; Birmingham. Malden (MA): Blackwell. p. 130-152.

A. Conference Paper

B. Book Chapter

C. Book

D. Government Report



What kind of citation is this?
Clarke A, Crame JA. 2003. Importance of historical 
processes in global patterns of diversity. In: Blackburn 
TM, Gaston KJ, editors. Macroecology: concepts and 
consequences. Proceedings of the 43rd annual 
symposium of the British Ecological Society; 2002 Apr 17-
19; Birmingham. Malden (MA): Blackwell. p. 130-152.

A. Conference Paper

B. Book Chapter

C. Book

D. Government Report



What kind of citation is this?
McDaniel TK, Valdivia RH. 2005. New tools for virulence 
gene discovery. In: Cossart P, Boquet P, Normark S, 
Rappuoli R, editors. Cellular microbiology. 2nd ed. 
Washington (DC): ASM Press. p. 473-488.  

A. Encyclopedia Article
B. Book Chapter
C. Book
D. Edited Book
E. Letter to the Editor



What kind of citation is this?
McDaniel TK, Valdivia RH. 2005. New tools for virulence 
gene discovery. In: Cossart P, Boquet P, Normark S, 
Rappuoli R, editors. Cellular microbiology. 2nd ed. 
Washington (DC): ASM Press. p. 473-488.  

A. Encyclopedia Article
B. Book Chapter
C. Book
D. Edited Book
E. Letter to the Editor
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