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Outline 

Current Project: Dictionary of Everyday 
Conceptions in Biology Education 

Linking Theory and Practice: Educational 
Reconstruction 

Expectations of a Dissertation: Think first 

Staying with a Problem: Love your Issue
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Current Project 

Toward a better  
Understanding of Students 

Everyday Conceptions  
in Biology Instruction
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"I've encoutered a lot of student conceptions 
and their importance for successful instruction.  
I personally doubted strongly that they can 
really play such a big role.  
I thought by myself: If the instruction goes on 
in a well structured manner and if I explain the 
topic in a simple way, then my students should 
grasp it. I was convinced it would work." 
                      Frau Schwarz, biology teacher 

(Jelemenska 2010)

Current Project 

Everyday Conceptions
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Short draft of the use of the word in colloquial 
language and of the scientific concept

Current Project 

1 From Word to Concept

2 Everyday Conceptions

3 Assistance for Teaching

Report of the main findings derived 
from empirical research and teaching 
experience

Consequences and clues for fruitful 
learning with everyday conceptions

Structure of the Keywords
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Current Project 

Roles in Disciplinary Learning 

1 Bridge

2 Link

3 Contrast

4 Change of Perspectives 

Conceptual Reconstruction

Everyday Conceptions
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Linking Theory and Practice

1 Analytical Task 2 Empirical Part 3 Constructive End

Empirical Research in Disciplinary Education 
(Fachdidaktik)
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Linking Theory and Practice

Empirical Research in Disciplinary Education 
(Fachdidaktik)

2 Empirical Part

3 Constructive End

1 Analytical Task
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Linking Theory and Practice

2 Empirical Part

3 Constructive End

1 Analytical Task

Design of learning environments

Scientific  
clarifcation

Investigation into 
students‘ conceptions 

Model of Educational Reconstruction

(Kattmann, Duit, 
Gropengießer & Komorek 
1997)
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Linking Theory and Practice

Task 1  
Criteria of grouping

Animal Classification
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Testsheet 

1 Grouping 
and naming

Animal Classification



Testsheet

O

O

Example

3 Allocating Example

2 Odd one 
out

X

X

Animal Classification



Linking Theory and Practice

Tasks 1 – 3 
Taxonomic and 
non taxonomic 
choices

constantly non taxonomic   constantly taxonomic

Grade 4
Grade 5
Grade 7/8

Animal Classification



Classification of Vertebrates

1 Habitats help to classify

From Water to Land – and back again

2. Traces of history

4. Radiation into several biotopes

(Baumann, Schoppe, Harwardt & Kattmann 1996)

3. Traits are auxiliary criteria

Evolution as Guiding Principle
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Linking Theory and Practice

Design of learning environments

Scientific  
clarifcation

Investigation into 
students‘ conceptions 

Habitat
Locomotion

Phylogeny 
Common 
descent

• Key to 
re-learning: From water to land and back

Evolution of Vertebrates Animal Classification
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Linking Theory and Practice



Linking Theory and Practice

Genetics and Evolution



Linking Theory and Practice

Genetics and Evolution
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Children in  
science
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Expectations

Human centred biology curriculum

Supervisor: "Nothing special!"

"What do you expect of a 
dissertation?"
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Expectations
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DE  CATECHIZANDIS  RUDIBUS 

Step 1) Think 

Step 2) Study 

Step 3) Go back to step 1)



Ulrich Kattmann: Die Gründung des Didaktischen Zentrums und die Etablierung der 
Fachdidaktiken. Ringvorlesung „Wer wir waren, wer wir sind. 40 Jahre Carl von 
Ossietzky Universität Oldenburg“, 16. 12. 2013

Institut für 
Philosophie

"Science does not gain to reach 
eternal truth but is satisfied by 
removing some of the main 
errors which concern nature and 
society."

(Hall of Fame, 
University of Vienna)

Expectations
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Staying with a Problem 

Harry Belafonte

"My mother advised me:  
’Never sing a song you don't like!‘"
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Table of Human Races 
from a local museum  
(19th/20th century)

Race and culture
Racial stereotypes 
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Staying with a Problem 



Student conceptions  
of „race“

“I do not believe that a Jamaican 
who lives in Germany will be 
able to internalise our mentality 
sometime. I do not believe that 
he will become a real European.” 
                        

“When I hear the word ‘race‘  I 
directly think of the Third Reich 
and I‘m  associating racism. 
But, for me, there are certain 
features of persons, which is 
why I‘m sorting them into a 
certain group.“ 
                                          

“If you compare the two 
influences, the one which is 
genetically transferred, and the 
other which is environmentally 
conditioned, then you are clearly 
more engraved by that which is 
passed on to you. Yes, quite 
clearly, you can push yourself as 
much as you like: There is always 
and everywhere a spark of origin.” 
                    

“Whites are in 
no case more 
intelligent than 
Blacks.” 

                
                      

(grade 11,  
Janßen 1998)

“As far as differences between humans 
are concerned, I guess that education 
and culture are of greater importance 
than appearance. Whether it is possible 
to understand humans of other culture? 
– one can try it.”                                 



so called “major races”

»Mongoli--des«
»Europides«

»Negrides«

The Idea of Isolation
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Samuel Huntington:  
„Clash of 
civilizations“ (1996) 

Western
Orthodox

Islamic

African

SinicHindu
Latin 
American

Bhudist

so called “major civilizations”

Japanese
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The Idea of Isolation
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Evolutionary Biology:  
Origin of races und speciation by geographical separation

Biological Anthropology: Origin of human races by natural 
selection in geographical isolation, regional development

Psychology: Origin of different cultures by apportionment 
and alienation, ”pseudospecies“ (Erikson 1968)

The Idea of Isolation

Cultural Studies: Thinking of cultures in plural only: 
Stressing differences and animosities between cultures. 
Cultures are treated as self-contained entities.
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1973
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Cut from the same Cloth

“Current scientific findings do 
not support the earlier view that 
human populations can be 
classified into discrete ‘races’ 
like ‘Africans’, ‘Eurasians’, or 
any greater number of 
subdivisions.  
There is no scientifically 
reliable way to characterise 
human diversity using the rigid 
terms of ‘racial’ categories or 
the traditional ‘race’ concept. 
There is no scientific reason to 
continue using the term ‘race’”.

1995
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(after Gagneux et al. 1999)

Humans

Montain Gorilla

Eastern  
Gorilla

Western  
Gorilla

Chimpanzee

ancestral form

Genetic Studies 
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Ulrich Kattmann: Presentation on the International Symposion “Issues of  
Heterogeneity and Cultural Diversity in Science Education and Science  
Education Research”, Dortmund, May 17-19, 2012  

Ulrich Kattmann, Referat zum Triangel-Kolloquium »Archäologie der Globalität II«, Berlin, 
22. Oktober 2005

(after Lewontin 1986)

Continuous variation
Staying with a Problem 



Types are ideal or statistically derived kinds (classes) which 
displace the diversity of individuals. Types exist in our brains 
only.

Dichotomies divide the diversity of processes and modes of 
living into seemingly incompatible alternatives: “Blacks” and 
“Whites”; clashing (western and Islamic) cultures, antithetic 
types of man and woman.

Median values are instruments to reduce the diversity in 
order to get homogeneous groups. The spread of features is 
ignored, e.g. by deducing the ability of groups from mean IQ-
values.

Pitfalls of Simplicity
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This is Gordon! 
The nurse brought a new child into the kindergarten-group. A 
little girl pointed to the dark-skinned boy and shouted: “Oh, 
look, a negro”.  
Aware of the situation the nurse told the group: “This is not a 
negro, this is Gordon!”

Focus on the Individual

Elly is Jewish. 
“I was a good friend of Elly. Suddenly Elly did not appear at school. 
The teacher told the class that Elly had to leave the school. 
When I told my mother, that I’m very sad that Elly is absent and that I 
don’t know, why Elly left the school, my mother told me: 
‘Elly is Jewish, you know’.
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Scientific  
clarification

Design of learning environments

Investigation into 
students‘ conceptions 

Types
Essential  
differences

Heterogeneity  
within groups
Continuous 
variation

• Key to 
re-learning:

Diversity within unity
Focus on the individual
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Ulrich Kattmann: Glaube an die Evolution? Vortrag Didaktik der Biologie. 
Bamberg, 26.04.2014

Staying with a problem 

Only one Humankind. Only one Culture. 
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Recommendations

 Love your topic.

 Be patient with problems.

 Have compassion for learners.

🔵

🔵

🔵

🔵  Link theory and practice.
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“It’s not that I’m so smart, it’s just that I 
stay with problems longer.”           

In the End
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