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ABSTRACT This study explores the integration of military themes and Nazi ideology within the
"Mathematisches Arbeits- Und Lehrbuch" textbook series, which was a prominent tool in Nazi
Germany for embedding National Socialist principles in mathematics education. Authored by Otto
Zoll, a Nazi Party member, these textbooks were strategically designed to support the regime's
objectives, aligning mathematical instruction with ideological and military indoctrination.
The paper focuses on the revisions made to the textbooks after 1937, under directives from the
Reich Ministry of Education, which infused them with exercises that directly related to military
science, genetics, and Germanic folklore. Notably, students were introduced to complex military
applications, such as ballistic calculations and strategic logistics, from as early as grade 10,
illustrating the regime's efforts to prepare the youth for future roles in the military and as bearers
of Nazi ideology. Through this analysis, the paper highlights the profound impact of these
educational materials on shaping the ideologies and values of students, underscoring the potent
role of education in propagating state ideologies. By dissecting the content of these textbooks,
this study offers insights into how education under authoritarian regimes can be manipulated
to achieve specific political ends, contributing to a broader understanding of the intersection
between education, ideology, and political control during the Nazi era.
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The goal of this paper is to discuss a series of textbooks
used in Nazi Germany, which will help us to under-
stand how mathematics teaching was influenced by
Nazi ideology. The literature on the teaching of mathe-
matics under Nazism is relatively limited (especially in
English). A useful source for the author was the work
of Goebel and Schlensag (2008). However, this paper
has been purposefully limited to a review of examples,
leaving generalizations for the future.

The analysis will focus on Otto Zoll, a textbook author in
a period of Nazism, and a member of the Nazi Party. There
were several other textbook series from the Nazi era, but

this one was selected because most editions from the col-
lection are readily available on the market, and the sellers
were willing to ship to the United States. From 1935 to 1945,
Zoll served as a member of the National Socialist Teachers
League. Zoll received his PhD from the Georg August Uni-
versity of Gottingen in 1901. His dissertation, titled, "Uber
Flachen mit Scharen von geschlossenen geodétischen
Linien" (On surfaces possessing families of closed geodet-
ic lines), was accepted on June 5, 1901. His defense took
place on July 29, 1901, for which he was awarded a prize
for addressing the problem in an exceptionally satisfying
manner and for his clear, accessible writing style.
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Source: Penn State University Mathematics Library

Figure 2
Portrait of the author

Source: Géttinger Digitalisierungszentrum

At the end of his dissertation (Zoll, 1903), there is a
short curriculum vitae (Figure 1). It reveals that his full
name was Carl Otto Zoll, born on April 2, 1878, in Hiick-
eswagen (a small town located about 30 miles from
Cologne). His father, Fritz Zoll, held the position of man-
aging director at a factory. Zoll went to Sexta (today’s
fifth grade) in Hiickeswagen and Quinta (today’s sixth
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dated 1920-1922, which was part of a
photo album with portrait shots of math-
ematicians presented to David Hilbert in
January 1922.

Mathematisches Arbeits- und
Lehrbuch

From 1931 to 1943, Zoll contributed as
the author and one of the editors to the
development of Mathematisches Arbe-
its- und Lehrbuch (Mathematical work-
book and textbook), a comprehensive
mathematics textbook series for second-
ary education, published by Vieweg in
Braunschweig in Germany.

The series of textbooks consists of
three volumes: 1) Unterstufe (lower level);
2) Mittelstufe (middle level); and 3) Oberstufe
(upper level). Each volume of the textbook
was designed using the framework of the
modern curriculum of mathematics educa-
tion. Each chapter contains five to six sec-
tions. In each section, Part A contains tasks
that are intended to facilitate the development of the lec-
ture; Part B briefly summarizes what has been developed
in Part A; Part C further deepens understanding and
develops the relationships of mathematics to other fields;
and Part D contains a variety of practice problems from
which the teacher can make a selection. Some sections
may not contain all of A, B, C, and D (Zoll, 1939).



Differentiation Between the Boys’ Version and
the Girls’ Version

There was another system of counting grades at this
time (Goebel & Schlensag, 2008). Accordingly, the
Grade 6, 7, and 8 studied in this paper are equivalent
to today’s Grade 10, 11, and 12 respectively. In 1940, the
contemporary military applications already reflected in
the text as early as Grade 6 (today’s Grade 10). Com-
paring the Ausgabe A (Edition A) for boys with Ausgabe
B (Edition B) for girls in the volume Oberstufe: Geometrie
und Algebra, Ausgabe A contains extra content in almost
every chapter. For example, in the second chapter,
Exponential and Logarithm Functions, the girls study
the following topics:

1. Graphical representation of exponential and
logarithmic functions. Concept of the logarithm

2. Logarithm systems, especially the decimal
logarithms

3. The laws of logarithms

Figure 3
Brunsviga
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Figure 4
Practice problems to Brunsviga

4. The arrangement of logarithmic tables
5. Calculating with logarithms

The boys need to study these five topics, plus
6. Rechenmaschinen, which is a calculating machine
named BRUNSVIGA, and can be considered as a very
simple version of Enigma, the encryption device Germa-
ny had been using during World War II. The Ausgabe A
provided a detailed picture of BRUNSVIGA (Figure 3).

In terms of practice problems under this topic, the
text asks the students to explain the following mecha-
nism as exercises (Figure 4),

In the 1942 version, another two sections were added
in Ausgabe A of Oberstufe, exclusively for boys: Geometric
Relationships In The Conic Sections and Map Projection and
The Trigonometry Of The Spherical Surface, which include
topics such as Map Projection, Nautical Triangle, and
Astronomical Position Determination at Sea and in Air-
craft. Map Projection and Nautical Triangle topics were
relatively challenging; they involved a prerequisite
knowledge that was neither mentioned elsewhere in the
book, nor in any of the previous volumes and editions.

Major Revisions with ‘National Socialist
Thought and the German Spirit’

Under the order of the Reich Ministry of Education, the
series’ structure and content were periodically revised
to reflect changes in the education system. Numerous
exercises directly related to National Socialist ideology,
and military applications were included in the text-
books with the revisions of 1937 and 1939, initially in
the form of supplementary booklets, and later in the
body of the textbook (Goebel & Schlensag, 2008). Such
ideology and military topics did not exist in the first
edition published in 1931 (Zoll, 1931).

The following are quoted directly from the preface
of the volume of the 1937 revised version, "National-
politische Anwendungen der Mathematik" of Mathema-
tisches Arbeits- und Lehrbuch (Zoll, 1937). All translations
of German text from the textbooks analyzed in this
study were performed by the author of this article. This
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Source: Mathematisches Arbeits- und Lehrbuch, Oberstufe: Geometrie und Algebra, Ausgabe A (Zoll, 1940, p. 27)
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edition contains several tasks with the main goal to
indoctrinate students in the spirit of Nazi ideology:

The National Socialist movement has given all Ger-
man schools a unified goal, namely to educate stu-
dents to be politically minded German individuals.
To achieve this goal, it is necessary to familiarize
students with National Socialist thought and imbue
them with the German spirit. The present treatises
aim to contribute to this task: They discuss a series
of life-relevant, significant questions for the German
people, in which mathematics plays a role (Zoll,
1937, p. 1).

Ideological issues were presented not just in the pref-

ace, but again in the final pages of each edition of the
textbooks.

The following was quoted from “Historical Fact” at

the end of the Oberstufe volume, revised in 1942:

All people and races of the earth, in their attempt
to interact with their environment, have developed
some degree of mathematical knowledge and skill,
even if sometimes modest. Even the Bushmen and
Australian Aborigines possess a numeracy system
structured according to their needs; in terms of spa-
tial understanding, they exhibit orientation skills and
sometimes an extraordinarily developed capacity for
imagination and estimation. However, a vast gulf
exists between these mathematical abilities and the
mathematical fields discussed in this volume, which
are essential to the economic and technical culture
developed over the last five centuries. These skills are
almost exclusively the result of the intellectual efforts
of European Indo-Germanic peoples; among them,
the Germanic peoples, and particularly the Germans,
have contributed significantly. Compared to these, the
mathematical achievements of all other ethnic groups
lag considerably behind in the "race of achievement”
and remain far behind the European Indo-Europeans,
including the most advanced among them, such as the
Indians, the inhabitants of the Euphrates and Tigris
valleys, the Chinese, the Japanese, and the people of
the American continents. (Zoll, 1942, p. 275)

This ideology was reflected not only in the boys' ver-

sion of the text but also in the girls' version:

From our Germanic ancestors of more than 2000
years ago, we know practically nothing about their
scientific pursuits relevant to our interests here, as
well as many other scientific matters. The rise of
the sciences has simply brushed aside much of pre-
historic Germanic knowledge. However, from the
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geometric patterns on the pottery of the Neolithic
period or the Bronze Age, and from the pleasing geo-
metric shapes of some of these items, we can infer
that the Germanic women of that time certainly did
not lack an appreciation for the beauty of geometric
forms. (Zoll, 1940, p. VII)

Military Applications

With the 1937 revision, the textbook heavily empha-
sized military applications; the textbook consisted of

nine chapters, which were later mixed into the body of

different volumes of the textbook series. These chapters

are completely independent of one another. The cov-
ered fields involved military science, biology (popula-
tion policy, genetics), and prehistory:

i

ii

iii

iv

Vi

vii

From the Theory of Flight

Aircraft Localization

From the Theory of Conclusion (talking about
Ballistics)

Perspective (talking about photometry)

Image Measurement

Combinatorics along with Applications from the
Theory of Inheritance

Fundamentals of Probability Theory along with

Problems from the Theory of Inheritance

viii Fundamentals of Statistics with Consideration of

ix

Biological Processes and Population Policy
Problems in Germanic Folklore and Prehistory

Here is an example of the practice problems under

the section Aircraft Localization:

A bomber aircraft B flies at a ground speed of
V}, =360 km/h in an east-west horizontal direction
and is attacked by a fighter aircraft K, which also flies
in an east-west direction at a speed of V} =480 km/h,
in the same vertical plane as the bomber but with a
30° inclination to the horizontal. At the moment of
the attack, the distance KB = 400 m and the inclina-
tion of KB to the horizontal a = 50°. The projectile
trajectory can be assumed to be straight and aligned
with the sighting direction for this short distance;
furthermore, the average projectile speed on this
path is ¢ = 800 m/s, and air resistance is not consid-
ered. What is the lead angle in the assumed position?
How must the bomber's defensive fire be directed
against the fighter? How does the solution change if
the bomber flies in a west-east direction, but all other
numerical data remains the same? (Zoll, 1937, p. 28)



Under the section on Ballistics, the text introduced
External Ballistics by presenting an image of a mortar
(Figure 5), which is a type of artillery weapon that fires
explosive shells in a high-arching trajectory, making it
effective for targeting entrenched positions or enemies
behind cover.

Then, as a practice problem, the text asks students to
calculate a projectile's flight from the moment it leaves
the barrel until it reaches the target.

Here is an example:

A hand grenade was thrown from a trench with an
initial speed of 26 m/s at an angle of 28°. What is the
maximum height it reaches, where, and when does
it land? How large must the elevation angle be if one
(again with vy = 26) wants to hit an enemy trench 62
meters away? (Zoll, 1937, p. 41)

In another problem under the Ballistic section,
technical parameters of a heavy mortar are given and

Figure 5
Ballistics

students are asked to calculate which area of the terrain
can be covered. By what value must a certain technical
parameter be increased (or decreased) so that the next
area seamlessly connects? (Zoll, 1937, p. 41)

Under the section of Image Measurement, military
applications such as the determination of the location
of a shell's burst by photographic capture, altitude mea-
surement, evaluation of aerial, and sequential aerial
photographs are included (Zoll, 1937, p. 78)

Post WWII

Zoll attempted to resume his career as a textbook author
after 1945 (Kromer & Nickel, 2023). His affiliations with
the Nazi party caused him troubles in the Allied-occu-
pied Germany. The Vieweg publisher tried to revise his
textbook, along with authors and editors, to remove all
disagreeable content. Due to objections from the educa-
tion division of the British military government, the pub-

lisher eventually replaced Zoll in the fall of

1947 as editor with his former co-author,

b) Autere Ballistik
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Hans Brandes (Goebel & Schlensag, 2008).

In a letter dated October 2, 1945
(archived at the TU Braunschweig library)
to the publisher, Vieweg, Zoll raised the
question of whether it was even possible
for him to remain as an editor, since he
had been a member of the National Social-
ist German Workers' Party (NSDAP):

[...] with the new book, it might be
questionable whether an education
counselor, who was a Parteignosse
(although no longer active), can be an
editor. Should you have any concerns,
I suggest assigning a colleague who
was not Parteignosse as the editor.
(Zoll, 1945)

In a letter dated May 5, 1947, the
education branch of the British Mili-
tary Government responded to Vieweg:
“In reply to your letter of 27th March,
would it not be preferable to concentrate
on books by Bauer-Hanxleden than on
the work of a man known to everyone
to contain pernicious material from the
Nazi era? We suggest a new edition
under a different editor’s name” (Goeb-
el & Schlensag, 2008). Without further

Source: Nationalpolitische Anwendungen der Mathematik, p. 39

publications, Zoll died on January 20,
1952, in Diisseldorf, Germany.
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