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Two branches of scientific writing

What we write How we write
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Scientific writing?

“A technical form of writing that communicates 
scientific information to other scientists in a 

document, book or presentation in written form.”

 Academic Writing

 Science journalism

 Writing science books

 Science blogging

 Content marketing

 Science writing for social 
media 

 Scientific scripting 
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Purpose of scientific writing

Present knowledge in a specific structure manner

 Show, demonstrate and explain knowledge

 Define research question with arguments 

 Give strength to you findings, discuss other 
literature

 Convince and engage readers

 Or …. finish your studies
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Publishing 

Possible journals?
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Scientific story board

Starting with a question

Title

Abstract

Keywords

Introduction

Review of the literature

Methodology

Results

Discussion

Conclusion

References
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References

The references form the basis of YOUR research

Abstract

Keywords

Introduction

Review of the literature

Methodology

Results

Discussion

Conclusion

References

What are good references?


How do we cite these?

We start by reading other 
people’s work 
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CRAAP
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Install an Reference manager
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Citing a references

“direct quote”, (Author, 
year)

eg. “The term “impact 
factor” has gradually 
evolved to describe both 
journal and author 
impact.” Garfield, 2006, 
90.

As explained by Author 
(year) “…”.

Impact factor nowadays 
describes both author 
and journal impact 
(Garfield, 2006, 90).

Needs PRACTISE!!!

Quoting Rewriting a text
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Citing a references

2 authors  
Author1 and author2 (year, page) 

.... (Author1 & Author2, year, page) 


 3 or more authors  
Author1 et al. (year, page) 

.... (Author1 et al., year, page) 


 Citation of group of authors 

First quote 
(National Institute of Statistics [NIS], 2022) 

National Institute of Statistics (NIS, 2022) 

Subsequent quote (NIS, 2022) 
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References

13
 DOI 


 Webpage (last access date)
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All correct?
 Cohen, J. (1988) Statistical power analysis for the behavioral sciences. Second 
Edition. Hillsdale, NJ, Lawrence Erlbaum Associates.


Hair, J. F., Anderson, R. E., Tatham R. L. & Black, W. C. 1995. Multivariate data 
analysis. Fourth edition. Englewood Cliffs: Prentice Hall.


Howell, David (1997). Statistical Methods for Psychology. Belmont. CA: Wadsworth 
Publishing Company.


Nokelainen, P., & Tirri, H. (2007). The Essential Benefits of Using Bayesian Modeling in 
Professional Growth Research. In S. Saari & T. Varis (Eds.), Professional Growth, ). 
Hämeenlinna, FI: RCVE.


Kerlinger, F Foundations of Behavioral Research. Third Edition. New York: CBS College 
Publishing.


Tirri, K., and Nokelainen, P. (2008). Identification of multiple intelligences with the 
Multiple Intelligence Profiling Questionnaire III. Psychology Science Quarterly, 50(2),
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Test 
 Cohen, J. (1988). Statistical power analysis for the behavioral sciences. Second edition. 
Hillsdale, NJ: Lawrence Erlbaum Associates.


Hair, J. F., Anderson, R. E., Tatham R. L. & Black, W. C. (1995). Multivariate data 
analysis. Fourth edition. Englewood Cliffs: Prentice Hall.


Howell, D. (1997). Statistical Methods for Psychology. Belmont, CA: Wadsworth 
Publishing Company.


Nokelainen, P., & Tirri, H. (2007). The Essential Benefits of Using Bayesian Modeling in 
Professional Growth Research. In S. Saari & T. Varis (Eds.), Professional Growth (pp). 
Hämeenlinna, RCVE.


Kerlinger, F. (1986). Foundations of Behavioral Research. Third edition. New York: CBS 
College Publishing.


Tirri, K., & Nokelainen, P. (2008). Identification of multiple intelligences with the Multiple 
Intelligence Profiling Questionnaire III. Psychology Science Quarterly, 50(2).
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Many different systems
NIMA PRC

Nature Physics Reviews of Modern Physics
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Scientific story board

… should have a defined structure

Abstract

Keywords

Introduction 
Review of the literature

Methodology

Results

Discussion

Conclusion

References

Introduce relevant topics,  

why is your study novel? 
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Introduction

 Background


 Topic importance


 Existing knowledge


 Knowledge gap


 Rational


 Research question 
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Introduction

 Background -> New detector


 Topic importance -> Essential in the detection of reaction products


 Existing knowledge -> Other detectors 


 Knowledge gap -> Algorithms for detection and id of high energetic 
gamma.


 Rational -> The use of specific developed algorithms…. 


 Research question -> Develop a novel algorithms
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Scientific story board

… should have a defined structure

Abstract

Keywords

Introduction

Review of the 
literature 
Methodology

Results

Discussion

Conclusion

References

State of the Art
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Scientific story board

The cookbook with all its ingredients

Abstract

Keywords

Introduction

Review of the literature

Methodology 
Results

Discussion

Conclusion

References

Introduces your study system 

Explain how other people could 
replicate your study…. 
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Scientific story board

… digested results provide meaningful 
information

Abstract

Keywords

Introduction

Review of the literature

Methodology

Results 
Discussion

Conclusion

References

Objective findings, focus on 
the result using statistics.  

Graphs and tables should be 
self-explanatory. 

Pamela Teubig                          09/07/202522

22



Scientific story board

… discuss YOUR results truthfully

Abstract

Keywords

Introduction

Review of the literature

Methodology

Results

Discussion 
Conclusion 
References

Interpret your results, timing them back 
to the literature by answering possible 

knowledge gaps. 

Limitations should clearly be stated. 
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Scientific story board

Sell your work!
Title  
Abstract 
Keywords 
Introduction

Review of the literature

Methodology

Results

Discussion

Conclusion

References

Key results & search terms 
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Introduction

 Set the scene 


 Introduction 


 Research question 


 Results 

25

http://dx.doi.org/10.1016/j.nima.2014.09.018 

Performance analysis for the CALIFA Barrel calorimeter of the R3B 
experiment 
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Scientific story board

Abstract

What areas caused you to stumble?

Are there sentences you have to re-read to better understand 
them? 

What causes confusion?

What places did you loose interest? 

Sentences that did not feel right?

What are the sentences which are easy to understand? 

What sentences helped you to make predictions? 

What are the sentences which determine if this work makes it 
helpful? 
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Scientific story board

Starting with a question
Title

Abstract

Keywords

Introduction

Review of the literature

Methodology

Results

Discussion

Conclusion

References

I think it will be 
easier, if I break it into 

small sections!
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How we write 

To hit the target
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English 

 Advantage and disadvantage of English:  

       - straight forward grammar, 

       - irregularities


 American vs. English spelling (Oxford vs Cambridge)


“On Monday, the students protested against the removal of scientific 
writing from their curriculum.” Nature
“Monday, the students protested the removal of scientific writing from 
their curriculum.” Science
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Formal English 

The English used in scientific paper differs from the one 
you will encounter in novels, newspaper, spoken, etc… 


Advise: read the articles and absorb the type of language 
they use. 


Also specific areas have their "own language” and 
keywords, which you want to use.
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Formal Style: Quick tips 

Pamela Teubig                          09/07/202531

Example

31



Formal Style 

Scientific literature must be written in a formal style of writing. 


It is as if you are writing to an unknown person. You do not know the 
target.


I performed lab experiments to prove the results. But previous 
findings don’t support our results. 


Lab experiments were carried out to validate the results, however, 
are in contrast with previous findings. 


Passive voice makes it easier to write formal English 
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Transition word

Do not use to simple language

To make your sentences more complex, flowing and engaging, use 
transition words like: in addition, additionally, moreover, 
furthermore, etc. 
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Times

Present tense provided the foundation of scientific writing: 
suggest, is provided, is caused; eg. Figure 1, Presents the 
irradiation rate employed in the experiment. 


Be careful with past tenses: it denotes something which is 
completed; 


Statistical analysis was carried out…. 


After 2010, the area had been revolutionised….  
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Precision

Objective of scientific writing: correct, factual and relevant 
knowledge. 

eg.


Hereditary breast cancer is caused by gene mutations and is 
inherited. The same set of genes also causes ovarian cancer. 
Ovarian cancer causes cancer in the female reproductive area. 


Hereditary breast and ovarian cancer are used by gene 
mutations. BRCA1 and BRCA2 are common breast cancer-
causing genes  (Ref et al., 2022). 
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1. Follow a grammatical subject as soon as possible with its verb.

2. Place in the stress position the "new information" you want the reader 

to emphasise.

3. Place the person or thing whose "story" a sentence is telling at the 

beginning of the sentence, in the topic position.

4. Place appropriate "old information" (material already stated in the 

discourse) in the topic position for linkage backward and 
contextualisation forward.


5. Articulate the action of every clause or sentence in its verb. 

6. In general, provide context for your reader before asking that reader to 

consider anything new. 

7. Ensure that the relative emphases of the substance coincide with the 

relative expectations for emphasis raised by the structure. 


http://www.geo.umass.edu/faculty/wclement/Writing/gopen.pdf

Building sentences 
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- As precise as possible!

- e.g. accumulate, cite, cause, conclude, deduce, detect, explain, 
…

The thing about verbs 
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There are no shorten forms of verbs in a scientific text: 


- isn’t, can’t, don’t, 

- It’s - has nothing to do with this and is allowed to be used

Write out all verb forms 
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The point: marks the end of a sentence. Good news - its the 
easiest to use


The semi-colon divides two sentences into half, which belong 
together. 


The colon introduce a list e.g.                                              


The parameters measured were: weight, height, blood sugar 
levels, ….                         


To divide a title, e.g. Research methodologies: scientific writing


The question mark raises a question. Can be found in the results 
and the discussion part of a paper.

Punctuation . : ; ! ? “ ,
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The exclamation mark is used to show surprise. It is almost 
completely absent in a scientific paper.


The quotation mark is used in a scientific paper to show that 
they are the words of another author.  


Brackets are used to mark a text which is not necessary for the 
meaning of the text, bit provides additional information.                                             


“Anti-viral agents are available to combat several viruses e. g. 
HIV, influenza virus and herpes virus.”                        


“Anti-viral agents are available to combat several viruses (e. g. 
HIV, influenza virus and herpes virus).”


GSI (Gesellschaft fuer Schwerionen)


Punctuation . : ; ! ? “ ,
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The comma is one of the more difficult once to use correctly. The use 
can be summed up in 4 rules:

1. Lists are separated with a comma 


• e.g. x, y and z (English -English), x, y, and z (American English)

2. Use commas like brackets (side sentences) 

• e.g. “Our latest results, obtained using a recently developed 

technique, also support our overall hypothesis.” 

3. Comma after having linking words, 

• e.g. “however”, “furthermore”, “additionally” at the start of a 

sentence, or after a phrase that qualifies or introduces the main 
part of the sentence. 


4.  No comma “that" case, 

• e.g. “We showed that this hypothesis is false.” 


Finally: The comma 
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- And

- But 

- Because

- So

Considered poor style!

- In addition, additionally, further, furthermore, indeed, moreover

- However, in contrast, nevertheless, occasionally, of course on the 
contrary 

- Use Instead for because (second part of a sentence)

- So can be replaced with accordingly, as a result, consequently, 
hence,  in short, subsequently, therefore, thus or to this end. 

Starting a sentence 
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- Too

- Also 

- Though

- Yet

Considered poor style!

Ending a sentence 
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- A lot -> several, main, numerous, considerable, etc.

- Avoid adjectives like: amazing, incredible,  etc.

- Absolute statements: Our results are 100 % proof. 

Avoid uncertainty 
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“During his voyages, Darwin noticed variation in animals. He 
became interested in a variation in the beaks of finches. Only a 
scientist with Darwin’s background could have noticed the variation 
in these birds.” 

- General statement: absent

- A/an: singular, (e.g. There is a big mess on my table.)

- the: specific, (e.g. The results indicate that the majority of the 
students will pass research methodology this year.)

- Some words are universal concepts: hygiene 

- Indicate possession 

a(n) vs. the 
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Avoid uncertainty 
Example



Writing clear scientific English
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 Make a plan
 Clean & legible layout
 Paragraphs
 Write simple sentences: one idea, direct & straight forwards
 Write positive sentences
 Write active sentences
 Omit needless words 

Guidelines to improve your writing style: 



Writing clear scientific English
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 The experiment did not work.
 No changes were observed in any of the variables tested. 1
 There is not a piece of evidence supporting this hypothesis. 1
 The variation was never more than 1%. 
 None of the alternative explanations seemed likely. 
 No less than eleven substances were presented in the mixture.  

1. Neither the fear of global warming nor the number of fatal accidents  
influence car drivers

Write positive sentences:  practise (there is more than 
one right one!)



Writing clear scientific English
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 The experiment failed.
 All variables tested remained constant. 
 The hypothesis lacks supporting evidence. 1
 The variation was always less than 1%. 
 All alternative explanations seemed implausible. 
 Everybody overlooked the discrepancy between the two sets of data.  

1. Neither the fear of global warming nor the number of fatal accidents  
influence car drivers

Write positive sentences:  answer (there is more than 
one right one!)



Writing clear scientific English
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 “The ability of the antibiotics to inhibit bacterial growth was examined by 
using standard techniques.” (15 words)
 “We used standard techniques to examine the ability of antibiotics to inhibit 
bacterial growth.” (14 words)
 “Standard techniques were used to examine the ability of antibiotics to 
inhibit bacterial growth.” (14 words)

Active sentences: Which one do you prefer? 

 “The improved versions are presented in section x.” (8 words)
 “Section x presents the improved version.” (6 words)



Writing clear scientific English
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 The fact that many young scientists need a significant amount of practice to 
improve their written communication skills is a case in point. It can be seen 
from the diagram in Figure 1 that those students who regularly handed in 
written work performed at a higher level than those who did not 
 “It can be seen from the graph in figure x that ...” 
 It can be seen from Figure 1 that there is a significant correlation between 
the rate of growth of the incidence of cardiac-related disease and illness and 
the increasing frequency of the possession and use of a television. 

Omitting words:  practice (there is more than one right 
one!)



Writing clear scientific English
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Omitting words:  practice (there is more than one right 
one!)

 The fact that Many young scientists need a significant amount of practice to 
improve their written communication skills is a case in point. It can be seen 
from the diagram in Figure 1 shows that those students who regularly 
handed in written work performed better. at a higher level than those who 
did not (newly added).
 “It can be seen from the graph in figure x that ...” 
 Figure 1 shows that the incidences of heart diseases and television viewing 
correlate well.



ID Problems
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Go through your text again, read it loud… is something 
missing


Ask yourself: 

• Are all the paragraphs correct?
• Are all the sentences straightforward and simple? 
• Do all the sentences make sense?

• Do all the sentences fit together? 

• Are they linked with the correct words? 

• Are there expressions that are repeated throughout the text?

• Are there needless words? 

 



To believe the Spell checker or not 

1. You must proof that two plus two equals four! 
2. A prove that two plus two equals four is given on the first page. 
3. Vaccines safe lives. 
4. Spellcheckers chance the way we read our texts. 
5. The theory of global warming remains to be proven. 
6. Spellcheckers effect our ability to spell. 
7. How do tortoises remain a life when hibernating? 
8. Only a few scientists have received two Nobel Prices. 
9. The affect of technology on the environment is substantial. 
10. Tumour cells loose the normal controls of growth. 
11. We judge how we live our lives form our own perspective. 
12. The ability to write concisely and accurately is not heredity.  
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To believe the Spell checker or not 

1. You must prove that two plus two equals four! 
2. A proof that two plus two equals four is given on the first page. 
3. Vaccines save lives. 
4. Spellcheckers change the way we read our texts. 
5. The theory of global warming remains to be proven. 
6. Spellcheckers affect our ability to spell. 
7. How do tortoises remain alive when hibernating? 
8. Only a few scientists have received two Nobel Prizes. 
9. The effect of technology on the environment is substantial. 
10. Tumour cells lose the normal controls of growth. 
11. We judge how we live our lives from our own perspective. 
12. The ability to write concisely and accurately is not hereditary.  
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Last comments

5656

 Read through your work
 Give it to colleagues, group members for proof 
reading 
 "And do as I say, not as I do!" 
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Tools
AI tools: chatGPT, OpenAI, Yomu AI, Jenni 
AI, Paperpal 

 manage data, literature search, dev. 
Outlines, help with language issues


Avoid Plagiarism! 


Understand the source of your text


Supplement with info from other sources 
(no regurgitation)


Cite probably


Review and edit carefully!
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Huang J, Tan M. 2023;13(4):1148-1154. PMID: 37168339; PMCID: PMC10164801.
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Applications
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The thing about AI… 
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The thing about AI… 
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scite_



Summary
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Summary
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Sources

https://scientificwritingtips.files.wordpress.com/2018/07/west_et_al-2018-addiction.pdf

https://scientificwritingtips.wordpress.com/the-cartoons/

https://thephdhub.com/what-is-scientific-writing-features-examples/
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Thank you!

Responding to reviewers (may) be frustrating!
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