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Introduction

• Identifying the problem.

• Impact of research presentation 
design on career.

• A change in paradigm: introducing 
“vibe coding”.



Effective Scientific Figures and Tables



• The survey revealed that the majority of respondents accorded paramount importance to 
the inclusion of figures in manuscripts (91.7%), with original images (85.7%) and 
schematics (60.5%) being preferred. 

• While the presence of schematics alongside original images was perceived to enhance 
manuscript acceptance (57.1%), the number of figures did not necessarily correlate with 
reviewer favourability (25.6% against).



Introduction of vibe coding
Using AI to generate functional code from natural 
language prompts, especially for those with limited 
programming experience.



Scientific Design 
Principles



Designing Science Presentations

• Good scientific content does not speak for itself.

• good studies or ideas are rejected by scientific journals, granting 
agencies, or audiences.



The elements of a science presentation



A bad example

• excellent scientific content, 
but …

• the slide title does not 
convey a conclusion or 
take-home point.

• too many figures.

• a lot of text.



What is 
design?
• Design is ultimately about 

determining what impact you 
want to have on an audience 
and then establishing the best 
way to achieve that objective.

• One of the key tenets of 
good design is striving for 
simplicity.



Design is not decoration



What simplicity means…

Increasing the simplicity of a presentation isn’t the same as “dumming it down.” It is about taking away 
unnecessary distractions or superfluous details so that the audience can focus on what is most 

important.



Design is ultimately about the audience

• Who are they?



Appreciate good presentation design from 
other scientists
• Keep a file of research articles that are well written or that 

contain well-designed figures, regardless of their content.

• In your institution, learn who gives the best talks and always try 
to attend their presentations.



Visual elements in science 
presentations

Color



Color functions

• to highlight information.

• to enhance a message.

• to convey an 
atmosphere or emotion.





Terminology of Color

• Hue: a color in its purest, most 
fundamental form.

• primary colors: red, yellow, 
and blue.

• Secondary colors: results from 
the mixing of two of the 
primary colors.



Terminology of Color

• Intermediate colors: result from mixing a primary and 
secondary color, or multiple secondary colors.

• Shade is the amount of black added to a hue. 

• Tint is the amount of white added to a hue.



Terminology of Color

• Value (or intensity): 
refers to the inherent 
lightness or darkness of 
a color.

• Saturation: refers to the 
degree of hue in a color.



How computers specify 
color
RGB system 



How printers specify color

• Computers specify color in different formats. 

• CMYK system stands for cyan (C), magenta (M), yellow (Y), and 
black (K) inks.





How computers specify color

• Hexvalue also use combinations of red, green, and blue, but 
utilize a six-digit number instead of the RGB specification 
system. Colors are specified in the format “#RRGGBB”.

• The degree of each color ranges from #00 to #FF.

• 16-base Hex digits: 0 1 2 3 4 5 6 7 8 9 A B C D E F.



Color Wheel

• A color wheel can be helpful in selecting colors



Color choosing strategies



Color choosing strategies



Color choosing strategies



Examples



Color Temperature

• Colors on opposite sides of the 
color wheel are often described 
as “warm” or “cool.”

• Warm colors are associated 
with energy, vitality, 
excitement, and fun.

• Cool colors are associated with 
peace, serenity, and nature.



Color Temperature

• Hint: Humans are hard-wired to attend to warm colors more 
than cool colors.

• we perceive warm colors as being in the foreground and cool 
colors as being in the background. 

• Therefore, choose warm colors to highlight the data that you 
really want to emphasize.



Examples



Choosing Proper Back/Foreground Colors

• The best foreground and 
background combinations are 
black on a white background 
or white on a black 
background (optimal contrast). 

• If using color, a warm color 
foreground usually stands out 
on a darker cool color 
background.



Use color to highlight salient information

• For color to be effective in attracting an audience’s attention, it 
should ideally be used in isolation.



Emotional associations of different colors

• As a further reading for 
those who are interested.



Black and white are colors, too

• Some journals charge high fees for color figures that could 
easily be made in black and white. 

• Well-chosen shades of gray can be used in place of multiple 
colors.



Examples



Typography

Decisions about text matter.



Characteristics of a font

• There are two families of 
fonts: serif vs sans serif.

• Serif fonts are good for 
smaller character sizes (10-
14 pts) in multiple lines of 
type.

• Sans serif fonts are usually 
perceived as most simple 
and pure, and best for 
slide and poster 
presentations.



Example



less standard/routine sans serif fonts



Non-proportional (“monospaced”) fonts

• they are great for writing letters in a sequence, such as 
sequences of DNA, amino acids, or computer code.



Font legibility



Font considerations for numbers

• In figures, numbers in sans serif fonts are always the most 
legible. When in doubt, use Helvetica. It’s always a good choice.



Making the best use of bullets



Making the best use of bullets

• Try not to include more than four to six items.

• Use consistent verb tense.

• end with punctuation.



Tables



When to use a table instead of text or a figure?

• Use a table instead of text when it is easier to access single 
values of information from much larger datasets.

• In contract, a graph is much better than a table for visually 
conveying the differences, patterns, trends, or interactions 
between values.



Table vs figure

The table on the left contains the same information as 
the graph below, however, the relationship between the 
data is more apparent and accessible in the graph.



Anatomy of a table



Anatomy of a table

• A table should be completely comprehensible on its own.

•  Information in a well-designed table should be easy to 
understand and access, even if the table is removed from the 
rest of a presentation.

• The title of your table must adequately and completely describe 
the contents of the table. 

• Usually, the title is a sentence fragment (lacking a verb).



Table titles



Anatomy of a table

• Column titles
• must be short and specific. 

• To make these titles shorter, it is usually okay to employ abbreviations 
that normally you wouldn't use (e.g., "temp" for temperature).

• Demarcation lines
• These lines should be placed above and below column headings and at 

the very bottom of the table.

• Footnotes 
• describe or clarify information from the table in more detail.

• always placed immediately beneath the table.



Logically formatting a table

• Categories of comparative data should be presented vertically in 
columns, not horizontally in rows.



Logically formatting a table

• Use a hierarchical organization to emphasize the categories you 
think are most important.



Logically formatting a table

• Horizontal entries of data should not be listed randomly. Order 
information in alphabetical or numerical order depending on 
which data you want to emphasize.



Logically formatting a table

• Text and number alignment



Choosing to add gridlines on tables

• In written and poster presentations, it is usually best to avoid 
using gridlines to separate rows and columns of information.



Choosing to add gridlines on tables

• in a large table, subtle gridlines can help guide the reader in 
asea of numbers.

• If it is helpful, add light horizontal gridlines every three to five 
rows. Alternatively, add subtle gray shading every other row.



Exploratory and analytical data analysis



Hands-on 
examples



Suggested statistical analysis platforms



1. ggquickeda: publication ready tables

• Requires R (version > 4.x), R-tools, and R Studio

• Run these commands to install the shiny app: 

1. install.packages("ggquickeda")

2. library(ggquickeda)

3. run_ggquickeda()





2. Statisty.app



Choosing the 
right test



statistical data visualization



Why this topic matters?

• Misinformation due to shape 
violation: 

• (a) using 3D pie chart for 
comparing proportion 

• (b) using wrong visualization 
chart type

• (c) pie chart should be used 

• (d) bar chart should be used

Nguyen VT, Jung K, Gupta V. Examining data visualization 

pitfalls in scientific publications. Visual Computing for 
Industry, Biomedicine, and Art. 2021 Oct 29;4(1):27.



When to use a graph

• Use a graph to visually communicate patterns, trends, or 
relationships among data.



Bad examples



Anatomy of a graph

• Audiences naturally focus on figures more than written text or 
oral narration.



Five fundamental categories of graphs



Specialized graphs



General design considerations for graphs

• Never trust a computer to do all of the design work for you.



Anatomy of a graph

• Background color
• For written presentations, this will almost always be white.

• Color of datasets
• try to keep those colors consistent across your entire presentation.

• Gridlines
• only use gridlines if you need them. They are often unnecessary.

• Pleasing increments of scale
• Use increments that people naturally use when counting, such as multiples of 

2, 5, 10, 20, 25, 100.

• Font
• Helvetica or Arial are always good choices.



Designing line graphs

• Line graphs are used to display continuous data series and show 
trends over time.

• Often the most interesting conclusions in these graphs are 
about how the data change overtime, or how different 
categories of data compare with each other.











Designing bar 
graphs

Bar graphs are used to compare 
discrete quantities of non-continuous 

data.









Designing histograms
A histogram shows the distribution of data and the 

relative frequency with which they occur.



Anatomy of 
histogram



How many bins should be put in a regular 
histogram?
• For larger sample sizes, a larger 

number of bins increases the 
recognition of the correct 
distribution. However, beyond 
20 bins, the detection rate 
does not increase significantly 
anymore.

Sahann R, Müller T, Schmidt J. Histogram binning revisited 

with a focus on human perception. In2021 IEEE Visualization 
Conference (VIS) 2021 Oct 24 (pp. 66-70). IEEE.



Anatomy of histogram



Designing 
scatterplots
Scatterplots are used to show the 
relationship between two continuous 
variables.











Designing pie 
charts

Use a pie chart to show relative 
proportions of a whole. 









Help your audience visualize what is most 
important



Help your audience visualize what is most 
important
When appropriate, 

highlight data 

points that are 

particularly 

meaningful to you.



Reduce clutter, decoration, and distractions



Figure legends

• Information to include in a figure legend includes: 
• A specific title 

• Definitions as to what various symbols and shapes represent, including 
datapoints and scalebars.

• Definitions of abbreviations 

• n values, including the number of subjects, trials, sessions, etc.

• Definitions of statistical significance and reporting of statistical tests 
used



A good example 



The best graph titles not only describe experiments, they communicate 
the meaning of the results.



Example prompt for a graph

Prompt
Write a python code to read my file data.csv, and make a modern, 
scatter plot, using the following setting:

x axis: Prolactin in logarithmic scale

y axis: TSH

size: use Age as the size of the data points. 

Gridlines: use TSH cut off value of 4.5, and 25 for prolactin.

Zone of interest: Use a 10% shade of grey for the background 
color part that TSH > 4.5, and prolactin > 25. use red color for 
those data points with Infertility_Type=Secondary in this region.



• Address
• https://colab.research.google.com/



Result



3. rawgraphs.io



Effective results writing



Try to avoid colloquialism and slang

Astarita S, Kruk S, Reerink J, 

Gómez P. Delving into the 

utilisation of chatgpt in scientific 

publications in astronomy. arXiv 

preprint arXiv:2406.17324. 2024 
Jun 25.



Singular versus plural

• Probably the most misused plural word is “data”.

• The word “data” should always be used as plural.



Considerations

• Active vs passive: use the passive voice in scientific writing.

• Verb tense: In general, it is best to use the past tense to 
describe actions and experiments and the present tense to 
describe knowledge accepted as valid conclusions.



Verb tense
• Abstract

• Use the present tense to introduce relevant background 
information.

• Use the past tense to summarize what you did.

• Introduction
• mostly consist of information in the present tense.

• Methods and Results
• should be in the past tense.

• Discussion
• a mixture of past and present.

• Conclusion
• should be in the present tense



Commonly misused or incorrect words



Cont'd



The burden of proof
Consider the possibility that future 
studies may present contradictory 
findings that challenge your 
conclusions.



Guidelines for writing about numbers

• Write out single-digit whole 
numbers as words and use 
numerals for numbers greater 
than nine.

• Be consistent when writings words 
versus numerals for a category of 
information.

• Never start a sentence with a 
numeral.



Guidelines for writing about numbers

• Use numerals to report statistics, 
provide quantitative data using units 
of measurement, and when 
describing dates, times, pages, 
figures, and tables.

• Always spell out simple fractions.

• Hyphenate all compound numbers 
from twenty-one through ninety-
nine.

Only 5% of neurons transduced with GFP showed co-
expression with Fos (Figure 1). All stimulation episodes 
lasted 5 h (between 13:00 and 18:00).

One-half of the mice were fed chow and 
one-half were fed sucrose pellets.

Sixty-three adult males took part in the study.



Description of tables and figures

• Example prompt:

I am working on the relationship between age, sun exposure 
duration, season of birth, and vitamin D level in patients with 
multiple sclerosis (MS). Look at the attached table, act as a 
researcher and try to describe the findings and patterns. Also 
conform the following the rules:



Rules

1. The word “data” should always be used as plural.

2. avoid colloquialism and slang.

3. use past tense and passive voice.

4. Consider the possibility that future studies may present contradictory findings that challenge your 

conclusions; thus, be cautious about the burden of proof you use.

5. Write out single-digit whole numbers as words and use numerals for numbers greater than nine.

6. Be consistent when writings words versus numerals for a category of information.

7. Never start a sentence with a numeral.

8. Use numerals to report statistics, provide quantitative data using units of measurement, and when 

describing dates, times, pages, figures, and tables.



Hint & examples

1. The results section should be written such that each 1-2 
paragraphs exists as a “mini-paper,” complete with its own 
rationale, statement of methods, results, and conclusion.

2. Example:
1. To determine if Tav1 interacts with Farr3 and Farr6, the full-length 

versions of these proteins in HEK293T cells overexpressed and co-
immunoprecipitation experiments performed using an antibody to 
Tav1. it was found that Tav1 interacted with both Farr3 and Farr6, 
indicating that Tav1 interacts with either receptor ex vivo.



Table

Demographic characteristics MS group Siblings Controls P

Age (mean ± SD) 30.3 ± 7.5 31.2 ± 8.7 31.1 ± 8.2 0.8

Education level (year) (mean ± SD) 13.8 ± 2.6 13.4 ± 3.1 14.5 ± 3.1 0.2

Daily sun exposure duration (min) 52.5 ± 41.4 60.0 ± 48.4 59.5 ± 36.5 0.6

Serum vitamin D level (nmol/l) (mean) 9.7 ± 7.9 9.4 ± 9.9 7.5 ± 11.6 0.5

Season of birth 0.3

Spring 19 11 11

Summer 15 15 15

Autumn 6 8 11

Winter 5 11 8

Median 6.5 6 4.2

Vitamin D status 0.2

Deficient 39 38 42

Insufficient 6 6 1

Sufficient 0 1 2

Age, sun exposure duration, season of birth, and vitamin D 
level in three groups of participants
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