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• Requirements:  1500 - 3000 words and at least one figure illustrating the used data set(s).  

• Content: Please describe the data set(s) and methods used in your scientific study.  

• Method(s) with which the data was  

• obtained/produced (e.g., instrumentation/code, observational/numerical technique)  

• processed (if applicable: e.g., post-processing/adjustment incl. noise reduction, rescaling, filtering etc.)   

• analysed (analysis steps that are central for the presented data analysis — as being presented in the next 
assignment).  

• Aim - REPRODUCIBILITY: This section should allow any reader with access to the 
described data, methods and resources to reproduce the results (to be) reported in your 
paper! (However, trivial/unimportant details are usually left out.) 

• Remember: You are supposed to deliver a tentative draft of this section that reflects your 
current ideas and plans.  

• You will get ideas how to adapt/update/improve this part as you work on the data 
analysis during the next weeks. Updated version as part of the final project assignment. 

Data and methods - Assignment III
• Section typically follows the introduction
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• Level of detail: Describe on a lower level than in a real scientific article.  
• Examples:  

• If you use data from a telescope (SST, SDO, etc)., then please outline how the 
telescope (and instrument) works: Principle of the employed telescope and 
instrument (not every optical component). 

• If you use numerical data, then please describe the basic workings the numerical 
code(s): General numerical approach/method used (but not all details of its 
implementation).  

• Please let us know if you are missing information regarding how the data was produced!   

• Typical details provided:  
• Type of region observed/simulated, set into context with additional data (if applicable)  

• Size of the field-of-view or computational domain, duration of used time series, time & date …          
(if applicable)  

• Resolution (in relevant domains) and other fundamental parameters (especially for simulations) 

• Please have a look at data/method section of scientific articles to check the extent and level 
of detail of the typical content and how it is typically structured and presented.

Data and methods - Assignment III
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• Section structure:  

• Typically divided into subsections dealing with different stages (e.g. observation, post-
processing, analysis methods…) 

• Figure:  

• At least 1 figure (and preferably not more than 3) that illustrate(s) the properties of the data 
(and method(s) if applicable).  

• References 

• Known/standard methods can be addressed with the proper reference and a short 
summary (to extent useful for the reader to understand what you are doing)  

• Example: You would explain briefly how the equation of state is handled in the 
simulation code but not how the Fast Fourier Transform algorithm is implemented

Data and methods - Assignment III
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Results 
(Assignment IV)
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• The part of a paper, in which the new results are presented in detail.  

• This section typically follows the data & method section.  

• Describe the results and leave any detailed interpretation (and comparison to the 
literature) for the discussion section!  

• It should not be a (random) collection of all facts and things you found out.  

➡ Select the results that serve a purpose in exploring and addressing the scientific 
question/topic of your paper!  

• Be concise and focused but yet consistent and complete.

Results - Assignment #4 

Results Discussion Conclusion

• Detailed but yet focused 
description of the new 
results found in this study 

• Thorough analysis of the 
introduced data, using the 
introduced methods 

• Results presented with good 
figures (and tables if 
applicable) 

• Interpretation of the new 
results (described in the 
previous section), setting them 
into context / comparing 
them to results in the literature 
(and possibly complementary 
data)

• The essence and take-away 
message 

• Brief summary of the most 
important results and 
conclusions!  

Avoid details and repetitions! 
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1. Get familiar with the data.  
• Start with the data analysis by plotting different aspect of your data — use standard tools like profiles, 

maps, histograms etc.  
• Do you see any trends/properties of the data that might be relevant with regard to your science question? 

2. Initial detailed data analysis.  
• Try to split the scientific question into small steps/aspects and investigate in detail.  
• How can you check these sub-questions by plotting the data in different ways?  
• Find good ways to visualise your findings. Make preliminary plots/tables (simple, do not yet use much time on 

making them “pretty”).   

3. Collect, sort, and filter your findings and plots so far.  
• Pre-select material (your “puzzle pieces”) and start with the most important ones                                               

(as far as you can tell at this point)  

• Now put your findings and material into order (in your tentative manuscript)  
• Describe the figures/tables in detail in your text.  

4. Connect the dots.  
• Put the results into a logical order and create a “story” with a “red thread”.   

5. Polish — Make the text, figures, table nice and consistent 
• Go through the text again and again and make sure it connects well and that all figures and tables are 

referred to and made good use of. You may want to update your figures to emphasise your findings.

How to start?! 
Results - Assignment #4 
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Results and beyond
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Results and beyond
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• Important:  

• Each figure must be referred to in the text.  

• Figures are typically set in the order they are referred to in the text (it starts with Fig. 1)  

• Each figure must have a caption.  
• Captions are short but self-explaining. It should be possible to interpret a figure just 

by looking at it and reading the caption (without the main text). What does the figure 
show?  

• All graphical elements should be explained in the caption (symbols, different lines, 
colors).   

• Captions describe what is plotted. Any interpretation is done in the main text.   

• Make it easy for the reader to navigate the figure. Use letters to identify panels so that 
they can be referred to as, e.g. “Fig. 1a and Fig. 3c”  

• It can be possible to use/reproduce figures from other publications if really necessary/useful. That usually 
requires explicit consent of the authors and journal and of course a proper reference/acknowledgment. 

Figures
Results and beyond
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•

Figures - Examples 
Results and beyond
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Figures - Examples 
Results and beyond
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Components of a professional figure
Results and beyond

• The caption starts by stating what is plotted.  

• All graphical elements are described: dots and the line. 

Title (optional)Panel labels (optional)

Caption

x axis with labels 
and axis title and 

units

Reasonable numbers  
as axis annotations

y axis with labels 
and axis title and 

units

Data (distinguishable by using 
different line styles etc.) 

Lines/shades for 
context (optional)



AST5770 - UiO - S. Wedemeyer

• Readability: Make sure that all graphical elements and text are clearly visible/readable.  

• Line thickness, image resolution, labels 

• Font size not too small, best about the same as in the figure caption (must be clearly 
readable) — Careful: Check this once it is in your document as the figure might be 
scaled.  

• Number and size of major and minor ticks 

• Meaningful axis ranges (round numbers, fill the frame), linear/log scale  

• Do not overload figures (do not plot too many different quantities)  

• Consider splitting figures into panels or repeating them on a linear or log/log scale or 
different axis ranges or different subsets — Whatever makes most sense when describing 
the results in the text.  

• Make sure all quantities can be distinguished.  

• If two lines are essentially identical so that only one is visible, try different line styles        
(one solid, one dashed?), colors, etc. to make both visible  

• Provide a legend if you use many symbols (either in plot and/or in caption) 

Figures 
Results and beyond
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• When to use a table?  

• Many numbers that cannot be presented in a meaningful figure.  

• Exact numbers are needed (which is difficult to infer from a figure). Can be in addition to 
figure.   

• Overview over data properties, especially when several sets are used.  

• Note:  

• Figures are easier to interpret than tables.  

• Tables need a caption that explains all content.   

• The table must be referred to in the text (in the order of them being first referred to in 
the text). 

Tables
Results and beyond
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Exercises
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• What is the main message? What is the new here? 

• What would be keywords / tags I would assign? (How do I sort this into my library?) 

➡ Is it worth a more thorough read?  

➡ Should I cite this paper? How can it back up my research results?  

• Exercises:  
1. Read the abstract of an article and try to summarise the most important statement in 

your own word in 1-3 sentences (can be bullet points).  
2. We discuss our summaries and try to improve them

 Practice bulleting out key takeaways from abstracts, results and conclusions

Exercises



Exercise 1



Exercise 2
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 Practice bulleting out key takeaways from abstracts, results and conclusions

More exercises
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