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Abstract. While several approaches have been proposed for estimating
the readability of English texts, there is much less work for other lan-
guages. In this paper, we present an online service, available at https:
//readability-check.org/, that provides five well-established statisti-
cal methods and two machine learning models for measuring the read-
ability of texts in German. For the machine learning methods, we train
two BERT models. To bring all the measures together, we provide an
interactive website that allows users to evaluate the readability of Ger-
man texts at the sentence level. Our research can be useful for anyone
who wants to know whether the text content at hand is easy or difficult
and therefore can be used in certain situations or rather needs to be
adapted and improved. In education, for example, it can help to assess
the suitability of a particular teaching material for a particular grade.
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1 Introduction

When we communicate information in text form, how do we ensure that the
recipient can understand it? For example, an explanation of how to use a product
might be written in a language that is too difficult for average users. What
might help mitigate this problem is to assess the readability of the text before
using it. However, manual assessment of readability is difficult, especially for
long texts, and requires a certain level of expertise. Moreover, a written text
typically consists of many complex relations or hidden assumptions as for the
knowledge of the reader that make a sentence or paragraph difficult or easy to
read and understand. Hence, dedicated and sometimes complex measures need
to be used to properly estimate the reading level of texts. However, most studies
on readability have focused on English, while fewer studies have focused on other
languages such as German, French, or Polish [5].

In this paper, we present an online service, available at https://readability-check.
org/, that allows to assess the readability of German texts based on various met-
rics. The goal is to provide a platform where you can paste a text and then easily
assess how readable it is and which parts of the text cause readability problems.

https://readability-check.org/
https://readability-check.org/
https://readability-check.org/
https://readability-check.org/
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This would help people who need to publish or hand over written work that
needs to be easily readable, such as legal documents, texts on difficult topics,
or texts for non-native speakers. While we focus on German, similar solutions
can be used to estimate readability in other languages. Our work demonstrates
a feasible model that also has an explanation-oriented function in a sense that
the difficulty of a document can be explained by the set of its difficult sentences
indicated in the output.

Related Work. Automatically assessing text by means of readability metrics
started in the early 1900s when readability formulas based on statistics (e.g.,
word frequency, word length, sentence length) were proposed. However, these
measures have been criticized for their weak statistical bases and inability to
capture more complex aspects of a language. With the development of state-of-
the-art natural language processing methods, attempts where made to improve
the measures created. The next leap in readability assessment was made when
machine learning (ML) became mainstream [6,10]. The ML models were gen-
erally able to produce better results than the traditional formulas, but require
more effort, such as creating data sets and training the model until they are
ready to use. Specifically, for the German language, methods that use traditional
language models [8,3] or which use semantic networks in comparison to simple
surface-level indicators to calculate text readability [4] were created. However,
to our knowledge there is no research work describing the process of building of
a working tool for assessment of text readability, especially for German.

Statistical Readability Measures. Traditionally, readability of texts was
measured by statistical readability formulas, which try to construct a simple
human-comprehensible formula with a good correlation to what humans per-
ceive as the degree of readability. The simplest of them is the average sentence
length (ASL); others they take into account various other statistical factors,
such as word length and word frequency. Most of these formulas were originally
developed for English but could be also applicable to other languages with some
modifications [10]. For our system we have chosen four formulas, the first three
are among the most popular ones used [7] and the fourth one was designed for
the German language [2].

(1) The Gunning fog index (GFI) [12] calculates the years of education a person
needs to understand a text on its first reading. It is calculated with the following
expression:

GFI = (
numberOfWords

numberOfSentences
+ 100 ∗ numberOfPolysyllables

numberOfWords
) ∗ 0.4,

where numberOfPolysyllables indicates the number of words with three or more
syllables.

(2) The Flesch reading ease (FRE) [9] indicates the United States (US) grade
level a reader needs in order to be able to understand the text. It is calculated
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in the following way:

FRE = 206.835− (1.015 ∗ASL)− (84, 6 ∗ASW ),

where ASL is the average sentence length and ASW is average number of sylla-
bles per word. For the use in German language, Amstad [1] proposed the formula

FREdeutsch = 180−ASL− (58.5 ∗ASW ).

(3) The Simple Measure of Gobbledygook (SMOG grade) [11] is a readability
formula originally used for checking health messages. It roughly corresponds to
the years of education needed to understand the text. It is calculated as follows:

SMOG = 1.0430

√
numberOfPolysyllables ∗ 30

totalSentances
+ 3.1291,

(4) The Wiener Sachtextformel (WSTF) [2] calculates readability in terms of
Austrian/German grade levels. It ranges from four to fifteen with four being
easy and 15 being very hard.

WSTF = 0.1935 ∗MS + 0.1672 ∗ SL+ 0.1297 ∗ IW − 0.0327 ∗ ES − 0.875.

MS is the percentage of words with more than three syllables, SL represents the
mean of the number of words, IW denotes the percentage of words with more
than six letters and ES is the percentage of words with one syllable.

2 Datasets

We use two datasets for training our machine learning components.

TextcomplexityDE Dataset.3 This dataset consists of 1,000 sentences in Ger-
man taken from 23 Wikipedia articles. It was created to be used for generating
models for text-complexity prediction and text simplification. Sentences were
rated in three scales (complexity, understandability, and lexical difficulty) by
267 non-native German learners.

Deutsche Welle Dataset. This dataset was created to assist in a Deep Text
Evaluation Project4. It was created by using different articles of the online mag-
azine ”Deutsche Welle” (DW) to create a classification for the reading level zero
for B1 and one for B2 and C1. After splitting all the sentences and classifying
them to the corresponding readability classes of their documents, we obtained
17,395 sentences (249,206 words) with readability class 0, being easy, and 43,814
sentences (685,577 words) with readability class 1, being hard.

Training BERT models. We used the pre-trained BERT model BERTBASE

and fine-tuned models for both the datasets described above. A user can se-
lect either of the models to be used as well as obtain readability scores by the
statistical readability metrics discussed in Sec. 1.

3 https://github.com/babaknaderi/TextComplexityDE
4 https://github.com/shlomihod/deep-text-eval

https://github.com/babaknaderi/TextComplexityDE
https://github.com/shlomihod/deep-text-eval
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3 Demonstration System

All the implementation code together with the processed datasets can be found
on our GitLab5. The service can be accessed online6 and the screenshots of the
website are shown in Fig. 1a and 1b. A short video presentation of the website
can be also found online.7 To create a platform where everyone can check input
text for readability we used the python package streamlit.8 To let users input
text we chose a simple textbox with a submit button. Having a text input, we
then incorporated the classic measures into the website, showing their results as
an output table.

We used the BERT models to highlight sentences with different complexities.
To check different complexities, we decided to implement a slider that defines
the lower threshold for displaying the predictions. A user is able to choose with
the slider the minimal value that should be highlighted. Furthermore, the model
output was normalized to be from zero to one using a min-max normalization.
For highlighting a range of values we decided to color-code them from green
(zero) to red (one). A range of colours was created using the Color objects
from the colours package. Note that since the model trained on Deutsche Welle
displays just two distinct values (0 or 1), we vary the color depending on the
confidence of the prediction.

This website proposes a way to statistically and visually analyse the readability of german texts.

Please enter

your text:

Insert example

Der Buchweizen.

Häufig wenn man nach einem Gewitter an 

einem Acker vorübergeht, auf dem 

Buchweizen wächst, sieht man, daß er ganz 

schwarz geworden und abgesengt ist; es ist 

gerade, als ob eine Feuerflamme über 

denselben hingefahren wäre, und der 

Submit

Statistical Analysis:

Readability index Result
Bad-

Good

Flesch-Reading-Ease 65.1518 0-100

Flesch-Reading-Ease German 78.4775 0-100

Flesch-Kincaid-Grade-Level 7.1301 12-0

Gunning-Fog-Index 9.6774 18-5

Simple Measure of

Gobbledygook
10.0388 18-5

Wiener Sachtextformel 7.6300 15-4

(a) Screenshot of the website dis-
playing the text input field and the
output table of the classic mea-
sures (explained in Sec. 1).

Mean Readability: 0.702614

Der Buchweizen.Häufig wenn man nach einem Gewitter an einem Acker vorübergeht, auf dem Buchweizen wächst, sieht man, daß er ganz schwarz geworden und abgesengt
ist; es ist gerade, als ob eine Feuerflamme über denselben hingefahren wäre, und der Landmann sagt dann: »Das hat er vom Blitze bekommen!« Aber warum bekam er das?
0.537672

Ich will erzählen, was der Sperling mir gesagt hat, und der Sperling hat es von einem alten Weidenbaume gehört, welcher bei einem Buchweizenfelde steht. 0.715681

Es ist ein ehrwürdiger, großer Weidenbaum, aber verkrüppelt und alt, er ist in der Mitte geborsten und es wachsen Gras und Brombeer-Ranken aus der Spalte hervor; der Baum
neigt sich vorn über und die Zweige hängen ganz auf die Erde hinunter, gerade als ob sie ein langes, grünes Haar bildeten.Auf allen Feldern rings umher wuchs Korn, sowohl
Roggen und Gerste wie Hafer, ja der herrliche Hafer, der da, wenn er reif ist, gerade wie eine Menge kleiner, gelber Kanarienvögel auf einem Zweige aussieht. 0.430225

Das Korn stand gesegnet, und je schwerer es war, desto tiefer neigte es sich in frommer Demuth.Aber da war auch ein Feld mit Buchweizen, und dieses Feld war dem alten
Weidenbaume gerade gegenüber. 0.636520

Der Buchweizen neigte sich durchaus nicht wie das übrige Korn, sondern prangte stolz und steif.»Ich bin wohl so reich wie die Aehre«, sagte er; »überdieß bin ich weit hübscher;
meine Blumen sind schön wie die Blüthen des Apfelbaumes; es ist eine Freude, auf mich und die Meinigen zu blicken! 0.548069

Kennst Du etwas Prächtigeres als uns, Du alter Weidenbaum?«Der Weidenbaum nickte mit dem Kopfe, gerade als ob er damit sagen wollte: »Ja freilich!« Aber der Buchweizen
spreizte sich aus lauter Hochmuth und sagte: »Der dumme Baum, er ist so alt, daß ihm Gras im Leibe wächst!«Nun zog ein schrecklich böses Gewitter auf; alle Feldblumen
falteten ihre Blätter zusammen oder neigten ihre kleinen Köpfe herab, während der Sturm über sie dahinfuhr; aber der Buchweizen prangte in seinem Stolze.»Neige Dein Haupt
wie wir!« sagten die Blumen.»Das ist durchaus nicht nöthig« erwiderte der Buchweizen.»Senke Dein Haupt wie wir!« rief das Korn. 0.531562

»Nun kommt der Engel des Sturmes geflogen! 0.888272

Er hat Schwingen, die oben von den Wolken bis gerade herunter zur Erde reichen, und er schlägt Dich mittendurch, bevor Du bitten kannst, er möge Dir gnädig sein!«»Aber ich
will mich nicht beugen!« sagte der Buchweizen.»Schließe Deine Blumen und neige Deine Blätter!« sagte der alte Weidenbaum. 0.581584

»Sieh nicht zum Blitze empor, wenn die Wolke berstet; selbst die Menschen dürfen das nicht, denn im Blitze kann man in Gottes Himmel hineinsehen; aber dieser Anblick kann
selbst die Menschen blenden. 0.550881

�

�

(b) Screenshot of the text highlighting using the
BERT model trained on TextComplexityDE.

4 Evaluation

We calculated the mean square error (MSE) and the mean absolute error (MAE)
of our models with 5-fold cross-validation. The average results over all the five

5 https://git.uibk.ac.at/csaw3616/readability-detection
6 https://readability-check.org/
7 https://youtu.be/jtYJH2XxLl4
8 https://streamlit.io/

https://git.uibk.ac.at/csaw3616/readability-detection
https://readability-check.org/
https://youtu.be/jtYJH2XxLl4
https://streamlit.io/
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Table 1: MSE and MAE for the TextComplexityDE and the Deutsche Welle
models.

TextComplexityDE Deutsche Welle
MSE MAE MSE MAE

0.172 0.413 0.197 0.435

(a) Absolute error on a
single selected fold (200
sentences). Sentences are
arranged on axis x.

(b) Correlation (c) of the
predicted values to the
test samples: c = 0.945

(c) True positive, false
positive, true negative
and false negative

Fig. 2: Evaluation of the TextComplexityDE models test set ((a), (b)) and the
confusion matrix of the classification using the Deutsche Welle model (c).

folds are shown in Table 1 for the TextComplexityDE model and Deutsche Welle
model. Figure 2a depicts also the error of TextComplexityDE model. As can be
seen, there are few outliers with high absolute error values. Furthermore we
also measure the Pearson correlation coefficient of the predicted values and the
ground truth scores of the test samples, as shown in Figure 2b. The predicted
values appear to be quite correlated (c = 0.945), which further proves the re-
liability of the model. Finally for Deutsche Welle model, as seen in Figure 2c,
10,645 of 12,242 samples where correctly predicted, leading to an accuracy of
86.95%. The number of false positives is way bigger than the false negatives.
This was to be expected, because the dataset in general is positively biased.

5 Conclusions

While the readability of English texts has been relatively well researched, much
less work has been done on the assessment of the readability of texts in other
languages. Furthermore, there is no work describing ready-made, workable sys-
tems for automatically estimating the readability of texts. The goal of this work
is to develop a system that can estimate the readability of German texts using
two different methods: classical statistical approaches and machine learning ap-
proaches. The proposed system not only allows the estimation of the readability
of an entire document, but also indicates which parts might cause difficulties
for the reader, thus providing an explainable result that can assist the user in
text correction. For the future, we plan to estimate the readability of text at a
sub-sentence level (clauses or multi-word expressions).
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