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When Inquiry Leads to  
Learning-by-doing

Answers to the great challenges facing our time such as digitization, mobility, climate 

change, the transition to renewable energy, and health determine the future viability 

of our region, the country, and the people who live here. Education and science are 

decisive factors in this process of finding solutions and shaping and securing our 

future.

Learning and the acquisition of knowledge are often demanding, arduous, and 

challenging, not just at school or during vocational training or university studies, but 

also throughout our lives—for all of us. Albert Einstein once said that “joy in looking 

and comprehending is nature’s most beautiful gift.” Children learn many things seem-

ingly just “incidentally” as they experience and explore their surroundings. Learning 

is a like game and exploring is fun and enjoyable. 

It is precisely this childlike joy of seeing and literally grasping things that experi-

menta makes possible—for young and old alike. Its interactive offerings inspire visitors, 

awakening a joy in experimentation and promoting a thirst for knowledge. Children 

and teens in particular are encouraged to delve deeper into technology and the nat-

ural sciences. They are given a sense of accomplishment when things succeed and 

when they are able to grasp and understand things through playful discovery. exper-

imenta thus does its part to ensure that learning is experienced as something positive.

That this has succeeded is also due to experimenta’s architecture. The new build-

ing itself is both unusual and experimental in its impact: an upward spiral joins the 

spacious and bright foyers that provide ever-changing panorama views of the city 

and the surroundings. It also takes visitors to the studios where creativity is given free 

rein as well as to four large exhibition levels where experimenta’s diverse offerings 

and knowledge formats are presented to visitors.

Through this interaction a place has been created in which people of all ages can 

experience knowledge and science as fun and joyful. Like many other activities of 

the Dieter Schwarz Foundation, experimenta as a science center is thus an investment 

in the future which contributes in the long term to mastering the current and future 

challenges facing our society. 

We wish experimenta many enthusiastic visitors.

Dieter and Franziska Schwarz

Heilbronn, May 2021
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Matthias Sauerbruch

Only a few years after opening its doors, experimenta’s immense success led to 

thoughts of an expansion. Comprehensive reflections on the museum’s structure  

and offerings laid the foundations for an architectural competition, which was decid-

ed in 2013 in favor of the design by Sauerbruch Hutton. Planning began in January 

2014. Sauerbruch Hutton coordinated an interdisciplinary planning team consisting 

of Schlaich Bergermann Partner (support structure), Drees & Sommer Advanced 

Building Technology (TGA, structural physics, façade planning), Hager and Partner 

(landscape partner), and other specialists. Accompanying the planning, a process 

of tendering and contracting led by Drees & Sommer made it possible to begin con-

struction already in March 2016. The planning was carried out on the basis of a 

three-dimensional model of the building (digital planning method BIM), to support 

the efficient collaboration of all those involved and to facilitate decision-making. 

Based on the model, information was combined and linked together so that the on-

going coordination and integration of geometry, quality, costs, time, and environment 

could be monitored by all participants in real time. 

experimenta had stipulated a very clear program of use and accompanied the 

design in all its phases; the builders were involved in all important decisions. The 

building is thus the result of a very close collaboration.

Architectural Concept

experimenta’s new building was conceived to form a pair of complementary building 

sculptures together with the renovated Hagenbucher storehouse, which were juxta-

posed like large objects on the Kraneninsel island in the Neckar River. Between the 

two experimenta buildings runs a foot and bicycle path leading to the city center and 

the main train station area. A spacious square situated directly on the water invites 

visitors to linger. This public space is carried over inside the building—not only in the 

form of a foyer on the ground floor but it also “flows” further—both downwards into 

an expanded foyer and events space on the lower level, and upwards into a contin-

uously opening area that runs through the entire building in the form of an ascending 

space spiral ending at the roof terrace.

The Architecture of  
the New Building
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Introduction

In 2017, John W. Jacobsen, president of White Oak Associates, published a compen-

dium for museum managers.55 For over forty years, Jacobsen had concerned himself 

with the analysis, planning, and direction of museums. His book exemplifies a large 

number of publications concerned with museum history, construction, planning and 

design, content, educational theory, operational organization including personnel, 

and ancillary offerings such as food services and shops. Similarly, the future and role 

of museums in the twenty-first century is increasingly the subject of conferences and 

specialist articles.8,91,101 The number of publications specifically dedicated to science 

centers has also markedly increased.12,14,32,34,80,81 But at least in the German-speaking 

areas, no overview addressing all these themes exists specifically for the science 

center.

What follows will attempt to describe the development, characteristic features, 

intentions, and ambition of this type of institution within the educational offerings of 

a modern society, based on the concrete example of experimenta Heilbronn. While 

many aspects can be generalized and are applicable to numerous science centers, 

due to its complex, interdisciplinary offerings, experimenta is also an example of the 

forward-looking development or reinterpretation of this kind of institution. The essays 

in this book describing the contents, the brand, and the architecture complement 

and complete this picture.

As a science center, experimenta grew out of the idea to conceptually and the-

matically modernize the already extant, Naturhistorisches Museum—at the time 

Heilbronn’s most tradition-steeped museum—and thus position it more suitably 

within an economically robust region with numerous global technological leaders.41 

In this, parallels exist to the Technorama science center in Winterthur, Switzerland, 

which was preceded until 1990 by a museum of technology. In Heilbronn this entailed 

a redesign of its museum landscape, beginning in 2008.5,39,41

A Science Center in  
a New Dimension

Wolfgang Hansch
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The Research Worlds

Laboratory Facilities  
for the Secondary 
School Level
p. 108

Getting to know the ways of the world means more than accumulating knowledge. 

This is why the experimenta Research Worlds focus on guided explorative learning. 

In the process, visitors grapple with theories, test them using various methods, and 

in this way find answers to their questions on their own. This facilitates the compre-

hensive examination of a topic, the grasping of interrelationships, and confidence in 

one’s own creativity in finding solutions to problems. During explorative learning, 

students also learn how to learn.

Robert Mayer Lab
Wilhelm Maybach Lab

Konrad Zuse Lab

Level 4

Level 3

Level 4

Level 5

Louis Brüggemann Lab
Elisabeth Kalko Lab
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The Carl-Heinrich Knorr  
Test Kitchen  
p. 106

The labs for elementary and 
middle-school levels 
p. 104

The Student Research Center  
sfz Nordwürttemberg 
p. 110

The Maker Space  
p. 112 

Robert Mayer Lab
Wilhelm Maybach Lab

Konrad Zuse Lab

Level 4

Level 3

Level 4

Level 5

Louis Brüggemann Lab
Elisabeth Kalko Lab

Level 1

Ground Level

Level 1

Level 2

Marie Curie Lab
Friedrich von Alberti Lab

Archimedes Lab

Level 1

Ground Level

Level 1

Level 2

Marie Curie Lab
Friedrich von Alberti Lab

Archimedes Lab

Level 1

Ground Level

Level 1

Level 2

Marie Curie Lab
Friedrich von Alberti Lab

Archimedes Lab
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In the 400 m² area on level four of the renovat-
ed original building, the Student Research 
Center sfz gives young people the opportuni-
ty to work on scientific and technical research 
and development projects on their own or in 
small groups over a longer period of time and 
free of charge. The results are submitted to 
competitions like Jugend Forscht or presented 
at student conferences.

In addition to providing vocational orienta-
tion and career guidance in the STEM sector, 
the aim is to support interested young people 
in acquiring further skills: a capacity for empa-
thy, creative and critical thinking, problem-solv-
ing and decision-making skills, interpersonal 
relationship skills, the ability to work on a team, 
stress management, and resilience. Granting 
students general autonomy offers them a 
framework within which they can acquire com-
petence in a self-determined manner and can 
experience self-efficacy. A large support team 

is available to them: experimenta’s scientific 
staff, instructors, volunteers (e.g. retired pro-
fessors), and student assistants. Experienced 
sfz students are also hired as part-time staff for 
mentoring within the framework of peer edu-
cation and Learning by Teaching. 

To be able to offer authentic vocational ori-
entation and career guidance and to make 

“exploratory learning” attractive, the sfz has labs 
equipped to a standard comparable to univer-
sity labs. The sfz has over eight twenty-five-m² 
rooms: two each of chemistry, biology, physics, 
and technical labs. The biology labs are de-
signed for genetic engineering research at safe-
ty level 1. The labs have a wide range of instru-
ments and equipment such as fluorescence and 
depth-of-field microscopes, safety cabinets, 
CO2 incubator, PCR, gel documentation system, 
gas chromatograph, infrared spectrometer, 
atomic force microscope, optical tweezers, 
medical ultrasound measurement devices, 
drones, as well as actuators and sensors for 
building robots.

The central common area with its kitchenette 
is ideal for gathering and social interaction. 
There are other functional rooms nearby. The 
equipment and rooms of the secondary- 
school-level labs can also be used outside  
of course hours.

The Student Research Center 

THE RESEARCH WORLDS
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Another special feature is the water curtain: 
microscopically small drops are sprayed into 
the back-of-house area and produce a ten-
meter-wide curtain onto which video or laser 
shows can be projected. 

Next to it a big screen covering the entire 
stage opening turns the Science Dome into a 
science theater with a brilliant 4-K video pro-
jection.

The visual full-immersion impression is com-
plemented acoustically by a 3-D audio system. 
Over thirty high-end loudspeakers are situated 
in several rings on the cupola of the Science 
Dome. Virtual sound sources in space can be 
simulated using the 3-D sound system so that 
visitors can locate the motion of the sound 
sources in the room. In interaction with the 
visual 360 (Grad-Zeichen)- 3D-technology, for 
example, an airplane can be moved visually 
and acoustically through the Science dome 
and intensify the emotional experience.

The laser show system with its six projectors, 
many mirrors, and effects like theatrical smoke 
and fog make it possible to produce a depth 
effect. Laser beams are thus not only on stage, 
but extend out through the auditorium, visible 
through the theatrical smoke and fog, and 
tempting enough to want to reach out and 
touch. 

Science Dome

orientation so that visitors saw different sec-
tions of sky displayed in front of them, many 
fulldome planetariums today like the Science 
Dome are unidirectional in orientation and are 
thus capable of directing the visitor’s gaze to 
a specific section of sky during fulldome pres-
entations. The rising angle of the auditorium 
with a projection dome angled at 15 degrees 
gives the whole audience an unobstructed view 
of the entire projection area, providing an im-
mersive experience. The projection is not 
shown in one area at the rear of the planetarium 
because of the steep angle of the dome. A 
complete theater stage and back-of-house 
area have been placed there.

To use the Science Dome both as a fulldome 
planetarium and a theater, the circular audi-
torium has been placed on a rotating platform 
twenty-one meters  in diameter. Thanks to a 
circular track, the auditorium can rotate 180° 
in just sixty-five seconds while the audience 
remains comfortably in their seats. The back-
of-house area with its 180 m² stage and pro-
scenium of six meters is equipped with rigging, 
media lifts, and a sophisticated light and 
sound system. It meets the standards of a 
state-of-the-art theater. Additional equipment 
also allows the stage to be used for experi-
mental shows. Metal mesh on walls, ceiling 
and floor of the stage create a Faraday cage 
for a high voltage demonstration in which four 
Tesla coils shoot up to three-meter bolts of 
lightning at 1.2 million volts into the air. The 
side stage is also fully equipped as a lab to 
prepare chemical experiments and furnished 
with a mobile fume hood that can also be used 
on stage.

In the Experience Worlds, the Science Dome 
is the central location for facilitating immersive 
learning. It was designed as a combination of 
domed hall and theater stage to offer unique 
forms of use.

Beneath the 726 m² projection dome is a 
state-of-the-art full-dome planetarium. 
Equipped with a ZEISS star projector, the plan-
etarium follows the tradition of the star theater. 
With Walther Bauersfeld’s invention of the pro-
jection planetarium known as the “Wonder of 
Jena,” the first presentations of the artificial 
night sky began at the Deutsches Museum in 
Munich. Over the next decades, planetariums 
became educational institutions for astronomy 
in which technologically automated presenta-
tions with slide projections and recorded lec-
tures were played by a sound system. The first 
360° projections were produced as all sky or 
panorama projection using six or twelve slide 
projectors and for the first time provided an 
immersive experience that went beyond the 
natural starry sky. The emergence of giant 
screen and IMAX theaters with spectacular 
documentaries on subjects in technology, nat-
ural science, or space flight led to a merging 
of the two media formats and an opening of 
the content presented in planetariums to in-
clude other topics.

Further developments in video projection 
and computer technology culminated in the 
opening of the first digital fulldome planetarium 
at the American Museum of Natural History in 
New York in early 2000. 

The Science Dome follows this tradition, but 
is a unique fulldome theater. While the first 
planetariums had an omnidirectional seating 

Thanks to a rotating auditorium, presentations in the Science Dome  
are possible in stage- (left) and dome-mode (right).

THE EXPERIENCE WORLDS
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atorium’s motto: ”…to ask questions, question 
answers.…”

With its appeal as a special event location, 
the Science Dome attracts new visitor groups. 
The Science Dome’s technological image and 
broad-based offerings  can attract the attention 
of target groups less likely to be drawn to a 
Science Center. The formats range from laser 
shows to a broad range of films. Classic full-
dome films such as “We are Stars—3D”, “Dream 
To Fly—3D”, or “Das Licht der Nacht” use the 
immersion of 360° projection and communi-
cate a scientific picture of the universe and the 
heavens and the corresponding history of sci-
ence. In 360° animated films like “Polaris” or 

“Limbradur” produced specifically for children, 
the young audience can more easily immerse 
themselves in history through characters in a 
story, and scientific content is presented viv-
idly and in a way children can understand.

In order to have more say in the selection of 
topics, experimenta decided to film its first 
in-house production in 2018. Producing a full-
dome film is a highly technical feat since the 
resolution of almost 64,000,000 pixels in a 

Substantive Objective

With its extraordinary immersion experience, 
spectacular effects, and the personal interac-
tion between the edutainer and visitors, the 
Science Dome presents an opportunity to 
arouse curiosity about the world.

By eliciting an emotional response, it is pos-
sible to teach scientific content in a different 
way in a fulldome planetarium and to inspire 
questions about science and technology. 
Complemented by the forms of presentation 
of the theater, the Science Dome is a facility 
for communicating content with a wide range 
of different formats. The Science Dome’s the-
matic aim is the teaching of science and tech-
nology and is thus not limited to individual 
fields such as that of astronomy or space trav-
el. Instead, its aim is to follow an interdiscipli-
nary approach.

It is hoped that visitors leave the Science 
Dome with a better awareness of the world 
around them and the issues of the present day 
and the future and that they are encouraged to 
ask questions and—in keeping with the Explor-
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This book about Germany‘s largest science center explains experimenta’s origins 

in the context of science centers, planetariums, and student labs as institutions of 

education. It also vividly documents the innovative offerings available as well as 

its unique didactic concept. The richly illustrated volume is accompanied by remarks 

on the architectural design concepts of both experimenta buildings: the repurposed 

historical Hagenbucher storehouse and the spectacular new glass and steel structure 

designed by Sauerbruch Hutton.




