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Abstract

The Summer School in Gülpe (Ecological Station of the University
of Potsdam) offers an exceptional learning opportunity for students
to apply their knowledge and skills to real-world problems. With
the guidance of experienced human biologists, statisticians, and pro-
grammers, students have the unique chance to analyze their own
data and gain valuable insights. This interdisciplinary setting not
only bridges different research areas but also leads to highly valu-
able outputs. The progress of students within just a few days is truly
remarkable, especially when they aremotivated and receive immedi-
ate feedback on their questions, problems, and results. The Summer
School covers a wide range of topics, with this year’s focus mainly
on two areas: understanding the impact of socioeconomic and phys-
iological factors on human development and mastering statistical
techniques for analyzing data such as changepoint analysis and the
St. NicolasHouseAnalysis (SNHA) to visualize interacting variables.
The latter technique, born out of the Summer School’s emphasis on
gaining comprehensive data insights and understanding major re-
lationships, has proven to be a valuable tool for researchers in the
field. The articles in this special issue demonstrate that the Summer
School in Gülpe stands as a testament to the power of practical learn-
ing and collaboration. Students who attend not only gain hands-on
experience but also benefit from the expertise of professionals and
the opportunity to engage with peers from diverse disciplines.

Take-home message for students Learning by analyzing your own data is essential to understand sta-
tistical concepts.
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”We are what we repeatedly do. Excellence,
then, is not an act but a habit” wrote Will
Durant (1926) in ”The Story of Philosophy”
summarizing Aristotle’s thoughts in the
”Nicomachean Ethics” (Durant 1991).
Already the Greek philosopher Aristotle
knew that learning through practical ex-
ercise is the crucial component of educa-
tion. By practical exercise individuals are
enabled to apply their theoretical knowl-
edge to real-world situations. The goal of
the Gülpe Summer School is to provide
hands-on learning for students with their
own datasets, therefore providing as much
motivation as well as pleasure due to the
wonderful landscape of northwestern Bran-
denburg.
One of the areas where students have often
a theoretical foundation but lack prac-
tice is statistics. Here, human biologists
often face challenges in understanding
statistical principles due to divergent ter-
minology that differs from their thinking
process. However, our Summer Schools
successfully bridge this gap by introduc-
ing statistical techniques tailored to our
students’ needs. Surprisingly, even the in-
troduction of tools with which the students
have never worked before, like the statisti-
cal programming language R (R Core Team
2022), has been well-received, as our stu-
dents are highly motivated to analyze their
own data. This motivation, coupled with
the combination of engaging lectures and
immediate application of newly acquired
knowledge to their own data, has proven
to be highly effective. This approach offers
a solid foundation in statistical principles
and techniques allowing the students to
navigate through the vast ocean of statisti-
cal terms, tests, and plots. To assist them
further, we provide basic guidelines, as ex-
emplified in Table 1, which offer an initial
orientation and serve as valuable refer-
ences to apply techniques and methods in
descriptive and inferential statistics.

We assume here that the variables are ei-
ther of categorical or continuous scale type.
Depending on the scale type of the variable
or the number of groups, e.g., for a categor-
ical variable, things like the statistics used,
the test chosen, or the effect size should
be selected. For instance, to look for differ-
ences in means for normally distributed
data, where the categorical variable has
more than two groups, we would use an
ANOVA, while for two groups, we would
use a t-test.
Such guidelines, as presented in Table 1,
provided in the short introductory lectures,
offer new insights to students, enabling
them to finally make sense of concepts
they may have previously encountered al-
ready during their study times. In the Sum-
mer School, the students then finally apply
these concepts to their own data. However,
given such rules and guidelines, the final
stage of statistical analysis may seem easy
to accomplish, but now frustration on the
student’s side often arises during the data
preparation phase, which often feels like
a nightmare. Despite the lecturer’s warn-
ing that data preparation can be the most
challenging part, students may have diffi-
culties getting their data into the analytical
pipeline. However, it is important to ex-
plain that successful data preparation is
crucial for accurate and meaningful statis-
tical analysis.
Therefore, despite initial failures, students
must develop resilience to ensure that their
data is ready for analysis at the end.
Another type of surprise that often occurs
is when students realize they cannot sim-
ply hand over their data to the lecturers for
analysis. Instead, the lecturers empower
the students to conduct their own analy-
ses, fostering their independence and self-
reliance. This realization is particularly im-
pactful as students learn to take ownership
of all aspects of data analysis, including
data preparation, descriptive analysis, and
inferential analysis. By developing these
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Table 1 Main descriptive and inferential methods and measures for bivariate data statistics.

cat ∼ cat norm ∼ cat no-norm ∼ cat norm ∼ norm norm ∼ no-norm

center modus mean, modus median, modus mean, mean mean, median

spread proportions sd (cv), prop. skewness, modus sd (cv) sd, skewness

plot assocplot boxplot
boxplot (of log

normalized data)
xyplot

xyplot (of

untransformed vs log

normalized data)

test chisq t-test, ANOVA wilcox, kruskal Pearson Spearman

effect-size Cohen’s w
Cohen’s d, Eta-

squared

Wilcoxon r, Epsilon-

squared
Pearson’s r Spearman’s rho

skills, they become less reliant on external
statisticians and their limited availability.
So finally, this offers them greater control
over their own research and enhances the
quality of their findings. Standing on their
own feet, students will develop a sense of
confidence and competence that will serve
them well throughout their academic and
professional career.

Two students focused on statistical algo-
rithms. Nikolaos Gasparatos (Gasparatos
et al. 2023) delved into the problem of de-
tecting change points in time series data.
Gasparatos examined the identification
of points where steadily increasing val-
ues of a variable experience a dramatic
increase within a short period of time. This
type of analysis, known as changepoint
analysis, plays a critical role in identifying
significant shifts in data trends. Gasparatos
utilized synthetic data to evaluate and re-
fine the method and finally would like to
apply the developed model to real biolog-
ical data, particularly to detect so-called
“mini growth spurts”. Mini growth spurts
are rapid accelerations of growth velocity
within a few days during children’s de-
velopment (Hermanussen et al. 1988). The
outcome of his analysis primarily indicated
that the suggested algorithm works if the
growth spurts are sufficiently large. How-
ever, at the end it became evident that the
present model needs verification and fur-

ther extension to be suitable for real-world
scenarios. Therefore, the ultimate question:
“Is my developed model suitable to be used
for the prediction of mini growth spurts in
children?” still remains to be resolved.

Tim Hake et al. (Hake et al. 2023) also fo-
cused on a more theoretical aspect of data
analysis. His work involved translating
and extending an existing algorithm for
the St. Nicolas House Analysis (SNHA)
(Groth et al. 2019) from R to Python. The
SNHA algorithm itself can be considered
as a true “Summer School child”, it was
developed to solve the old nightmare of
“everything is correlated with everything”
and to provide an initial understanding of
the most essential associations in the stu-
dents’ data. In the early Summer Schools,
Principal Component Analysis (PCA) was
primarily used for this purpose. However,
it has been shown that SNHA’s network
approach and the simplicity of the algo-
rithm provide results that are much easier
to interpret. Recent publications and the
snha R package (Groth 2023) show that
the SNHA algorithm has outgrown its in-
fancy stage. Since not every statistician is
also an R user, it is important that users
of other programming languages widely
used in statistics, such as Python, can also
use this algorithm. Hake not only ported
the algorithm to Python but also evaluated
enhancements to the algorithm by incorpo-
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rating bootstrap techniques to facilitate the
detection of associations between variables
in dense network structures. In networks
consisting of numerous variable associa-
tions, the chain of associations becomes
more intricate. The findings presented in
Hake’s paper demonstrate that the utiliza-
tion of resampling methods can improve
the detection of first-class associations be-
tween variables even in dense network
structures. The bootstrapping technique
offers valuable statistical insights into the
quality of the identified edges.

With the article of Malambo and Musalek
(Malambo and Musalek 2023) we delve
into the realm of real-world data analysis.
Malambo explored the association between
intelligence quotient (IQ), and body mass
index (BMI) and body height in preschool
children. Similar to what many other stu-
dents experienced in the recent years, his
analysis started with a St. Nicolas House
Analysis. Yet, the initial approach revealed
a surprising lack of associations among
these variables. In contrast to previous
studies involving older children and adults
(Corley et al. 2010), Malambo failed to find
significant associations between anthropo-
metric measures and cognitive data. This
finding may be less surprising given the
fact that early childhood is more an open
window of opportunity than a definitive
endpoint in the child’s development.

Antonia Rösler (Rösler et al. 2023) assessed
whether forced migration after the Second
World War in Poland resulted in growth
impairment among children. The analysis
focused on a data set comprisingmore than
2028 individuals and aimed to identify sig-
nificant differences in the main anthropo-
metric measures such as height or weight.
However, the analysis, finally selecting 898
girls from the dataset, revealed no such dif-
ferences indicating a remarkable resilience
of children’s growth even against serious

environmental stress. These results high-
light the adaptive nature of child growth
and their ability to withstand difficult envi-
ronmental conditions.

The manuscripts included in this issue are
the culmination of the students’ and su-
pervisors’ efforts to perform collaborative
research, utilizing synthetic and original
data. During the Summer School, these
datasets and analytical approaches under-
went rigorous evaluation and discussion.
The manuscripts highlight the collective
dedication and the collaborative spirit ex-
hibited at the Summer School. It is truly
remarkable to witness the rapid progress
that the students can achieve within just
a few days of intense and fruitful work,
fostered by the inspiring atmosphere at
the magnificent Ecological field station in
Gülpe.
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