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Is a scientific process of answering a question using data 

from a population

Study 

question

Select a 

study type

Collect and 

analyze data

Interpret and 

report results

Study
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Statistics = Dealing with data

Collecting

PresentingAnalyzing

Data are measurements or observations that are collected as a source of 
information.
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Data are measurements or observations that are collected as a source of 
information.
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Data are collected in a raw format (difficult to understand). 

information derived from the raw data should be 

presented in an effective format

summarized, 

organized, 

and analyzed

Raw data 

• Set of facts

• Provide a partial picture of reality

• The end products of research

Data
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• Should be presented in a certain way 
depending on what it is used for. 

• Planning how the data will be presented is essential 
before appropriately processing raw data.

• You should present representative data rather 

than endlessly repetitive data.

Data

John Wesley Powell - geologist, professor at Illinois Wesleyan University

The president of the American Association for the Advancement of Science in 1888

1834 - 1902

“The fool collects facts; 
the wise man selects them.”
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❑ Data can be presented in one of the three ways:

1. Text

2. Tables

3. Graphs (graphs, plots, or charts) 

Data Presentation

❑ Methods of presentation must be determined according 
to:

o Data format

o Method of analysis 

o Information to be emphasized

mailto:Hisham@auburn.edu
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Data Presentation

❑ Choosing the method of data presentation must be

after carefully weighing the advantages and 

disadvantages of different methods of presentation.
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91) Text Presentation
• Used to explain results and trends
• Data are fundamentally presented in paragraphs or sentences.
• Text can be used to provide interpretation or emphasize certain 

data.

✓ Data take longer to read when presented as texts 

✓ If the main text includes a long list of information

❑ If quantitative information to be conveyed consists of one or two numbers

✓ more appropriate to use written language (text) than tables or graphs

“The incidence rate of hallucination following anesthesia was 11% in 2016 and 15%
in 2017; no significant difference of incidence rates was found between the two years.” 

✓ If more data are to be presented, or other information such as that regarding data trends 
are to be conveyed➔ a table or a graph would be more appropriate

➔ readers and reviewers may have difficulties in understanding the information.
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101) Text Presentation

Crystal Clear

✓ should be short and sweet, without verbiage

✓ clearly and simply stated 
because it constitute the new knowledge that you are contributing to the world

Avoid Redundancy

The most common fault is the repetition in words of 
what is already apparent to the reader from examining 
the figures and tables
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112) Table Presentation
• Information has been converted into words or numbers in rows and columns. 

• Anyone with a sufficient level of literacy can easily understand the information 
presented in a table. 

• The most appropriate for presenting individual information

• Can present both quantitative and qualitative information.
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122) Table Presentation

Abdelrahman, Hisham A., Asheber Abebe, and Claude E. Boyd. "Influence of variation in water temperature on survival, growth and yield of

Pacific white shrimp Litopenaeus vannamei in inland ponds for low‐salinity culture." Aquaculture research 50.2 (2019): 658-672.

• Example of quantitative information:
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132) Table Presentation

Abdelrahman, Hisham A., Asheber Abebe, and Claude E. Boyd. "Influence of variation in water temperature on survival, growth and yield of

Pacific white shrimp Litopenaeus vannamei in inland ponds for low‐salinity culture." Aquaculture research 50.2 (2019): 658-672.

• Example of quantitative information:
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142) Table Presentation

Haney, A., Abdelrahman, H. & Stoeckel, J.A. Hydrobiologia (2019). https://doi.org/10.1007/s10750-019-04138-4

• Example of quantitative information:

mailto:Hisham@auburn.edu
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152) Table Presentation
• Example of qualitative information:

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5296382/pdf/kjae-70-22.pdf

Korean J Anesthesiol. 2016 Feb; 69(1): 8–14. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4754273/
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162) Table Presentation

• Can accurately present information that cannot be presented with a graph. 

• A number such as “132.145852” can be accurately expressed in a table.

• Information with different units can be presented together. 

For instance, blood pressure, heart rate, number of drugs administered, and anesthesia time 

can be presented together in one table. 

• Useful for summarizing and comparing quantitative information of different variables. 

Strengths

• Interpretation of information takes longer in tables than in graphs

• Not appropriate for studying data trends. 

• It is not easy to identify and selectively choose the information required.
(since all data are of equal importance in a table)

Weaknesses

mailto:Hisham@auburn.edu
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172) Table Presentation
Heat maps for better visualization 

of information than tables
• Heat maps help to further visualize the information presented in a table by 

applying colors to the background of cells.

• Information is conveyed in a more visible manner, and readers can quickly identify 
the information of interest.

• Software such as Excel have 
features that enable easy 
creation of heat maps 
through the options available 
on the “conditional 
formatting” menu.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5453888/
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183) Graph Presentation
• Simplify complex information by using images

• Emphasizing data patterns or trends

• Useful for summarizing, explaining, or exploring quantitative data. 

• Effective for presenting large amounts of data

• Can also be used in place of tables to present small sets of data.

• A graph format that best presents information must be chosen so that readers and 
reviewers can easily understand the information. 

a. Scatter plot

b. Bar graph and histogram

c. Pie chart

d. Line plot with whiskers

e. Box and whisker chart

❑ Frequently used graph formats
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193) Graph Presentation

https://visme.co/blog/types-of-graphs/

44 Types of Graphs

mailto:Hisham@auburn.edu
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203) Graph Presentation

• Present data on the x- and y-axes 

• Used to investigate an association between two variables. 

• A point represents each individual or object, and an association between Two 
variables can be studied by analyzing patterns across multiple points.

a. Scatter plot
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213) Graph Presentation
a. Scatter plot
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223) Graph Presentation

Example:
correlations between pain scoring systems that are currently used (PSQ, Pain Sensitivity 
Questionnaire;
• PASS, Pain Anxiety Symptoms Scale; PCS, Pain Catastrophizing Scale) and Geop-Pain 

Questionnaire (GPQ)

• Notice: 
correlation coefficient (r) and regression line indicated on the scatter plot. 
• added to further elucidate the correlation.

a. Scatter plot

• A regression/correlation line is added to a graph to 
determine whether the association between two 
variables can be explained or not. 
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233) Graph Presentation
a. Scatter plot

Haney, A., Abdelrahman, H. & Stoeckel, J.A. Hydrobiologia (2019). https://doi.org/10.1007/s10750-019-04138-4

mailto:Hisham@auburn.edu
https://doi.org/10.1007/s10750-019-04138-4
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243) Graph Presentation
a. Scatter plot

Abdelrahman, Hisham A., and Claude E. Boyd. "Effects of mechanical aeration on evaporation rate and water temperature in 

aquaculture ponds." Aquaculture research 49.6 (2018): 2184-2192.

mailto:Hisham@auburn.edu
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- used to indicate and compare values in a discrete 
category or group 

Values are :
❑ frequency ➔ Histogram
❑ measurement parameters (i.e. mean) ➔ bar 

graph

3) Graph Presentation
b. Bar graph and histogram
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263) Graph Presentation
b. Bar graph and histogram

❑ Bars may be created vertically or horizontally. 

❑ The height (or length) of a bar represents the amount of 
information in a category. 

mailto:Hisham@auburn.edu
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273) Graph Presentation
b. Bar graph and histogram

❑ Bar graphs are flexible, and can be used in a grouped or subdivided bar format
in cases of two or more data sets in each category. 

❑ Example of a grouped vertical
bar graph

o x-axis ➔ the length of recovery 
room stay and drug-treated 
group

o y-axis➔ the visual analog scale 
(VAS) score. 

o The mean and standard 
deviation of the VAS scores are 
expressed as whiskers on the 
bars
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283) Graph Presentation
b. Bar graph and histogram

❑ Example of a grouped horizontal bar graph

mailto:Hisham@auburn.edu
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293) Graph Presentation

❑ By comparing the endpoints of bars, one can:
o identify the largest and the smallest categories
o understand gradual differences between each category. 

❑ One form of vertical bar graph is the stacked vertical bar graph. 
o used to compare the sum of each category, and analyze parts of a category.

o Stacked vertical bar graphs do not have a reference line, making comparison of 
parts of various categories challenging

b. Bar graph and histogram

mailto:Hisham@auburn.edu
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❑It is advised to start the x- and y-axes from 0. 

❑Illustration of comparison results in the x- and y axes that do not 
start from 0 can deceive readers’ eyes and lead to 
overrepresentation of the results.
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333) Graph Presentation
c. Pie chart

❑ Used to represent nominal data (data classified in different categories)
❑ Visually represents a distribution of categories. 
❑ Most appropriate format for representing information grouped into a small 

number of categories.

❑ Example: the distribution of regular waste from operation rooms by 

their weight.
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343) Graph Presentation

❑ Useful for representing time-series data such as monthly precipitation and 
yearly unemployment rates

= Used to study variables that are observed over Time. 

❑ Useful for studying patterns and trends across data that include climatic 
influence, large changes or turning points

d. Line plot with whiskers

mailto:Hisham@auburn.edu
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Time Series Data 

3) Graph Presentation
d. Line plot with whiskers

mailto:Hisham@auburn.edu
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363) Graph Presentation

❑ Appropriate for representing not only time-series data, but also data measured 
over the progression of a continuous variable such as distance. 

❑ The x-axis represents the continuous variable, while the y-axis 

represents the scale and measurement values. 

d. Line plot with whiskers

❑ Useful to represent multiple 

data sets on a single line 

graph to compare and 

analyze patterns across 

different data sets.

mailto:Hisham@auburn.edu
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383) Graph Presentation

• A box and whisker chart does not make any assumptions
• about the underlying statistical distribution
• Represents variations in samples of a population
• Appropriate for representing nonparametric data. 
• Consists of:

- boxes that represent interquartile range (one to three)

- the median

- the mean of the data

- Whiskers presented as lines outside of the boxes. 

e. Box and whisker chart
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393) Graph Presentation
e. Box and whisker chart
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403) Graph Presentation
e. Box and whisker chart
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413) Graph Presentation

• Whiskers can be used to present the largest and smallest values in a 

set of data or only a part of the data (i.e. 95% of all the data). 

• Data that are excluded from the data set are presented as individual 

points and are called outliers. 

• The spacing at both ends of the box indicates dispersion in the data. 

• The relative location of the median demonstrated within the box 

indicates skewness

e. Box and whisker chart

mailto:Hisham@auburn.edu
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443) Graph Presentation
f. Others: Violin Plot
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453) Graph Presentation
f. Others: Violin Plot

mailto:Hisham@auburn.edu


Hisham Abdelrahman Hisham@auburn.edu

463) Graph Presentation
f. Others: Violin Plot
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473) Graph Presentation
f. Others: Violin Plot
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483) Graph Presentation
f. Others: Mapping-based Graph
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493) Graph Presentation
f. Others: Mapping-based Graph

Abdelrahman, Hisham A., Asheber Abebe, and Claude E. Boyd. "Influence of variation in water temperature on survival, growth and yield of

Pacific white shrimp Litopenaeus vannamei in inland ponds for low‐salinity culture." Aquaculture research 50.2 (2019): 658-672.
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503) Graph Presentation
f. Others: Radar Plot
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513) Graph Presentation
f. Others: Gantt Chart

https://www.gantt.com/
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523) Graph Presentation
f. Others: TreeMap

https://www.edureka.co/blog/treemap-in-java/
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533) Graph Presentation
f. Others: TreeMap

mailto:Hisham@auburn.edu


Hisham Abdelrahman Hisham@auburn.edu

543) Graph Presentation
f. Others: Phylogenetic Tree

https://www.nature.com/scitable/topicpage/reading-a-phylogenetic-tree-the-meaning-of-41956/
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553) Graph Presentation
f. Others: Waterfall Chart

https://www.fusioncharts.com/resources/chart-primers/waterfall-chart
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563) Graph Presentation
f. Others:Bubble Chart

Funnel Chart

Bullet Chart
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Do not be verbose in citing figures and tables.

Do not say, 
“It is clearly shown in Table 1 that nocillin inhibited the growth of N. 
gonorrhoeae.” 

Say, 
“Nocillin inhibited the growth of N. gonorrhoeae (Table 1).” 

The latter format has multiple benefits. 
- Briefer
- helps authors comply with journals’ word limits.
- more readable. 
- directs attention to what is most important:

(The findings, not the table or figure).

Citing table or figure in text
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5453888/
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