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Outline

• The importance of Rigor and reproducibility in scientific research in Sciences

• Method Section: Proposal and Article

• Introduction to method section in a scientific article: Who, What, When, Where, 
How, and Why, Ethics and Statistical analysis

• Standards of reporting: ARRIVE Guidelines

• Examples

• Conclusion: Important recommendations



The Importance of  Rigor and 

Reproducibility in Sciences

• For peer review: Manuscript acceptance

• Post peer review: Pubpeer

• Letter to Editor

• Retracted

• Scientific Integrity







https://students.uu.nl/sites/default/files/theunissen_integrity_masterintro_1_september.pdf



Method

• In vitro, In vivo, In silico, clinical study in human

• Who should write the method?

• Details

• Writing the method without copy paste!



Method and Materials: 6W

Who collected the specimens?





• Reference in method section

Annesley TM. Who, what, when, where, how, and why: the ingredients in the recipe for a successful 

Methods section. Clin Chem. 2010;56(6):897-901. doi: 10.1373/clinchem.2010.146589. PMID: 

20378765.



Ethics

• In vivo study

• Clinical study

• Ethical code

• Details of ethics in experiment



Statistical Analysis

• Software and name of statistical test are not enough!

• The reason and details for selection of a statistical test.

Authorship:
Academic, social, financial. 
Responsibility and accountability for published work.



Standards of  reporting

• The key reporting guidelines are:

• Randomized controlled trials (RCTs): CONSORT guidelines

• Systematic reviews and meta-analyses: PRISMA guidelines and MOOSE guidelines

• Observational studies in epidemiology: STROBE guidelines

• Diagnostic accuracy studies: STARD guidelines

• Quality improvement studies: SQUIRE guidelines

• Qualitative research: SRQR or COREQ

• Economic evaluations: CHEERS

• Case reports: the CARE case report guidelines

• Animal Research: The ARRIVE guidelines 2.0 

http://www.equator-network.org/reporting-guidelines/consort-2010-statement-updated-guidelines-for-reporting-parallel-group-randomised-trials/
http://www.equator-network.org/reporting-guidelines/preferred-reporting-items-for-systematic-reviews-and-meta-analyses-the-prisma-statement/
http://www.equator-network.org/reporting-guidelines/meta-analysis-of-observational-studies-in-epidemiology-a-proposal-for-reporting-meta-analysis-of-observational-studies-in-epidemiology-moose-group/
http://www.equator-network.org/reporting-guidelines/the-strengthening-the-reporting-of-observational-studies-in-epidemiology-strobe-statement-guidelines-for-reporting-observational-studies/
http://www.equator-network.org/reporting-guidelines/towards-complete-and-accurate-reporting-of-studies-of-diagnostic-accuracy-the-stard-initiative-standards-for-reporting-of-diagnostic-accuracy/
http://www.equator-network.org/reporting-guidelines/publication-guidelines-for-quality-improvement-in-health-care-evolution-of-the-squire-project/
http://www.equator-network.org/reporting-guidelines/srqr/
http://www.equator-network.org/reporting-guidelines/coreq/
http://www.equator-network.org/reporting-guidelines/cheers/
https://www.care-statement.org/
https://arriveguidelines.org/arrive-guidelines


Why ARRIVE?

• Improving transparency in animal research

• The guidelines are relevant to any study involving live animals, 

from mammals to fish, as well as invertebrates, in any area of  the 

biosciences.



The ARRIVE Essential 10

• Study design

• Sample size 

• Inclusion and exclusion criteria 

• Randomization 

• Blinding 

• Outcome measures 

• Statistical methods 

• Experimental animals 

• Experimental procedures

• Results 



The Recommended Set

• Abstract

• Background 

• Objectives 

• Ethical statement

• Housing and husbandry 

• Animal care and monitoring: experimental protocols to reduce pain, Report any expected or unexpected adverse 
events

• Interpretation/scientific implications

• Generalisability/translation

• Protocol registration 

• Data access 

• Declaration of interests 



Examples



Example 1: Ethical Issue (PubPeer)



Example 2: Details of  materials



Example 3: Details of  materials and instrument

• Examples:

• Method: We performed temperature of  experiment at ±0.1 K: Obtained data 

at 298.15 K.

• HCl (63%)!

• We determined the drug concentration by ELISA kit (?)!

• Another personal example



Example 4

• Tricyanomethane as starting materials for synthesis (16 reports) and its salt forms were reported.

• The authors stated that they did not report the synthesis of  tricyanomethane in the published paper 
as they purchased this compound from a commercial center and used it in the synthesis. 

• Retracted!



Conclusion: Important recommendations

• Who should write the method?

• Details

• Writing the method without copy paste!
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