LEARNING RANDOMNESS AND PROBABILITY Additional file 3

Additional file 3: Two Example Pages of the Worked Example used in Sim-Interpret
Intervention

The original worked example (in German language) started with a question similar to the
question from the EvoSketch Worksheet: Why does a line change that has been copied over
20 generations with all its differences? Then, learners are guided to the answer in a stepwise
solution. After each step additional information are provided to understand the processes of
evolutionary changes (i.e., variation across individuals/offspring, different survival and
reproduction success, impact on biological fitness). Each solution step is build up in a
similar way: At first, (A) the solution step followed by (B) an explanation of how this step is
related to EvoSketch simulations, and at last, (C) additional information concerning the
relevant concepts (i.e., variability of individuals) such as mutation and recombination (see

also Figure S3-1).

Inherited variation is at the heart of Darwin's theory of evolution, because
variation provides the basis for natural selection to act upon.

mutatior’s occur in somatic cells and are lost with the death of th
individual. Only mutations in germ cells can be passed on to the offspring.

@aphorieally speaking, a mutam

is a shot in the dark. Chance defines
where it hits and how it changes a
gene. This means that it is impossible
to predict where a mutation will occur
and what changes it will cause.

A: Solution step

Differences of individuals J
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1st step: C of
differences (variability)

The individuals of a population differ
(more or less) from each other. They
have a variety of characteristic features
and traits.
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The diversity of individuals, i.e. Recombination

Fig. 2: Four descandant linés-from one generation
(Source: EvoSketch).
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A mutation was..

the genetic diversity oi-. a
population, is produced by two
random processes. mutation
and recombination.

For example, the shape of the
line differs due to small, random
changes that occur during
drawing.

Thus, each descendant line has a
small difference to the other
descendant lines.

B: Explanation of how
this step is related to
EvoSketch simulations

And recombination means.. ]

A mutation is more often dis-
advantageous than advantageous.
Only in rare cases does a mutation
mean a better adaptation of the
individual to his environment, and
thus, a possible increase in

@'oductive success.

On\the other hand, during recombination, alleles (=
ixed and randomly distributed; in this way, new, different individuals
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Differences of individuals

variations of a gene)

C: Additional information
concerning the relevant concepts

Figure S3-1 Two example pages of the worked example used in the sim-interpret
intervention (here translated into English; the original worked example was presented in

German language).




