Topic 2: Data Analysis
Before making any decisions…
Take a look at your data
Diversity of Biological Data
The main reason to analyze collected data is to reach
conclusions or some tip of information that allows us to
make decisions, apply certain policies, or develop new
theories from which to continue this marvelous path of
knowledge called science.
Unfortunately, data analysis is not an easy task, and the
user needs to know some basic and not so basic statistics,
apart from the specific knowledge required in the field
from which the data comes. Even if the data is treated by
professional statisticians, the user needs to formulate
adequate questions to obtain adequate answers, and
this requires a certain mastery of the techniques through
which data can be analyzed.
But first, it is very important to get a feeling of your data,
to familiarize yourself with it. By doing so, we make it less
likely to reach the wrong conclusions in the analysis, and
it will be easier to understand the outputs of it.

A good way to start looking at the data is by thinking of
TYPES OF BIOLOGICAL DATA:
the nature of it: biological data comes from a wide variety
of fields, which kind of information does the data
• Data on a Ratio Scale: Data coming from assigning
provide? (i.e. phylogenetic data, genetic data,
numerical values to natural properties. What defines a
environmental
experimental
data,
data).
ratio scaledata,
measurement
is that
thetaxonomic
intervals or
differences
can be compared (i.e., the difference between 30 and 40 cm
is higher than 45 to 50 cm. 1 cm is twice 0,5 cm, and so on).
Ratio scale possesses a zero point or character of origin
which any other type of data possesses.
•

Data on an Interval Scale: Some measurement scales
have a constant interval size but there is no true zero.
Temperature is a good example of it. Even though 10 is two
times 5, 10°C is not two times 5°C (consider the same
temperature in Fahrenheit, it would be 50°F and 41 °F
respectively).

•

Data on an Ordinal Scale: In some cases, variable
differences are relatively measured, rather than
quantitatively (i.e. larger vs. smaller fish).

•

Data on a Nominal Scale: Sometimes, the variable to
study is classified by some quality rather than a numerical
measurement (for example, colour, names, etc.).

Figure 1. Typologies
of data
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Types of variables:
Within a dataset, there may be different measurements that refer to characteristics that vary from one entity to another,
those characteristics are called variables. The amount of phosphate in the soil, the expression of a gene in different tissues,
the number of individuals that carry a certain illness or the temperature of different organisms, are examples of variables,
and they present essential differences with which a standard classification can be done (box „Types of Biological Data“).
When aiming to relate causes and consequences of the change of any variable, scientists differentiate between predictor
variables, which are the ones driving a change of a specific variable, and response variables, which are the variables
responding to a change in the predictor variables.
Data coming from a Ratio or an interval scale will always have associated values and units in it, and they can either be
continuous, in which the difference between one value and the next one is infinitesimal (i.e. length, or weight of an
organism), or discrete, in which no decimals are considered (i.e. the number of rabbits in a field).

RESEARCH QUESTION:
Before starting any kind of analysis, it is of utmost importance to think of the questions that the user wants to answer during
the analytic process. The questions normally arise from an initial hypothesis, which is required to statistically test for
significant differences with our data. The Hypothesis must be falsifiable. When looking for deer in a garden, the hypothesis
could be either:
1.

There is a deer in my garden.

2. There are no deer in my garden.

The first statement is not falsifiable. It could always be that the deer hides every time that the garden is studied, or that the
sample area is avoided by the deer. It is not possible to prove that the deer is really not in the garden, since the fact that we
do not find it cannot prove that it is not there. However, the second statement turns false at the very moment when a deer
is found in the park. The only way to build scientific knowledge is by proving wrong falsifiable statements.

Matematical approaches to reality are always simplifications of the reality. Predictor variables can become response variables in a
certain context, and the same is true for response variables. In the end, the world is a complex system of interconnected variables
that have many effects on many scales. Scientists try to simplify this complex net of interactions into small individual pieces.
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