
Short Introduction to a very certain 
point of View on the domain of 
Chemistry, a special focus on 

eLearning and on the development of 
a dynamic trajectories generator

An attempt for a partly scientific evening lesson, an 
insight into a great cooperation and a prospect on 

further developments in the field of eLearning 
mixed with components of edutainment

Richard Huber, FIZ CHEMIEN
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Scientific Research and Service Center
Founded in 11110111101

Our roots go back to 11100100110 with the establishment of the 
Chemischen Zentralblatt 

1000110 ROI (GmbH)
1001000 employes, 111100% Scientists

 
Chemistry, Management of Knowledge and Information, Higher 

Education 

Owners are:

Facts and Figures on FIZ CHEMIE
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How does a Chemist think?

Short introduction to our special scientific domain: CHEMISTRY
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How does a Chemist think?

Short introduction to our special scientific domain: CHEMISTRY

Alcohol?
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How does a Chemist think?

Some may at least know a correct chemical term

Alcohol? Ethanol

N
at

ur
e 

P
re

ce
di

ng
s 

: d
oi

:1
0.

10
38

/n
pr

e.
20

10
.5

40
7.

1 
: P

os
te

d 
17

 D
ec

 2
01

0



How does a Chemist think?

Live Demonstration

Alcohol? Ethanol
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How does a Chemist think?

A short introduction to our special scientific domain: CHEMISTRY

Alcohol?
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Simply this way?

Stuctures
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Our current products
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 We're drowning in data, says 
pharma giant Roche

• Drug maker says data volume is 
doubling every 15 months and “we 
don’t know how to filter it”

Press report  from December 02 
2010N
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• Providing high quality data (Relevance of 
Quality)

• Personalized user access to data by 
providing individual sets of tool

• Personalized data sets
• HCI that learns to know its users and the 

related preferences

How we (plan to) react
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• Providing high quality data (Relevance of 
Quality)

• Personalized user access to data by 
providing individual sets of tool

• Personalized data sets
• HCI that learns to know its users and the 

related preferences
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Introducing a strategic cooperation

ContentTechnology
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Building specialized Ontologies

Sema
Pedia

Sema
HisChe

Sema
eBook

Sema
React

Thermo
ML

Sema
Poly
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Combine subject related Ontologies to one large Chemistry Ontology

Sema
Pedia

Sema
HisChe

Sema
eBook

Sema
React

Thermo
ML

Sema
Poly

Sema
Pedia

Sema
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Sema
eBook

Sema
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Thermo
ML

Sema
Poly
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Transfering that Chemistry Ontology into the Linked Data Cloud

Sema
Pedia
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HisChe
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eBook

Sema
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Building new Business Processes

Semantic Chemistry Education 
(SemaPedia):

•Personalized learning environment
•Identification of chemical entities
•Parsing existing metadata
•Improved search functions
•Personalized didactics
•Dynamic assembly of pages and units
•Personalized teaching path
•Platform adjusting to individual skills 

Semantic Polymers (SemaPoly):

•Portal for  chemists and engineers
•New version of FIZ CHEMIE PolyDatabases
•Relationship between trivilaname and scientific 
vocabulary
•Different user levels
•Role and personalisation methods
•5.000 Suppliers, 19.000 commercial products, 
dictionary with 124.000  plastics, 20.000 trade 
products, 1.100 manufacturers

Semantic Thermodynamics 
(SemaThermo):

•Semantic version of  InfoTherm database
•Better Performance of integrated Thesaurus
•Increased amount of hits
•Relationship between trivilaname and scientific 
vocabulary
•Relations to associated expressions

Sema
Pedia

Sema
HisChe

Sema
eBook

Sema
React

Thermo
ML

Sema
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•Improved search functions
•Personalized didactics
•Dynamic assembly of pages and units
•Personalized teaching path
•Platform adjusting to individual skills 

Semantic Polymers (SemaPoly):

•Portal for  chemists and engineers
•New version of FIZ CHEMIE PolyDatabases
•Relationship between trivilaname and scientific 
vocabulary
•Different user levels
•Role and personalisation methods
•5.000 Suppliers, 19.000 commercial products, 
dictionary with 124.000  plastics, 20.000 trade 
products, 1.100 manufacturers

Semantic Thermodynamics 
(SemaThermo):

•Semantic version of  InfoTherm database
•Better Performance of integrated Thesaurus
•Increased amount of hits
•Relationship between trivilaname and scientific 
vocabulary
•Relations to associated expressions

Sema
Pedia

Sema
HisChe

Sema
eBook

Sema
React

Thermo
ML

Sema
Poly

N
at

ur
e 

P
re

ce
di

ng
s 

: d
oi

:1
0.

10
38

/n
pr

e.
20

10
.5

40
7.

1 
: P

os
te

d 
17

 D
ec

 2
01

0



Collection of 1.700 multimedia eLearning lessons in the subject of Chemistry and related 
sciences
Some 18.000 interactive content pages with approx. 25.000 media elements
4 Million users during last 12 months, 
Homogenous target group  students, teachers (schools and universities), trainers 
Localization: Currently German spoken areas
Open platform concept without registration
Teaching paths are coded with the content by the initial authors
XMLbased
Guided bulletin board

www.chemgapedia.de

CHEMGAROO®
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Content DContent CContent BContent A

User

Content FContent E

Requirement

Content XRecommendation

Content YRecommendation

Question 1

Hardcoded paths (static, generic)

TeachingPaths (trajectories) in ChemgaPedia (today)

N
at

ur
e 

P
re

ce
di

ng
s 

: d
oi

:1
0.

10
38

/n
pr

e.
20

10
.5

40
7.

1 
: P

os
te

d 
17

 D
ec

 2
01

0



Current representation inside ChemngaPedia
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User

Hoster

Anonymous, 
Self conducted 
learning

 only static paths
 no personal 
environment
 no save mechanism for 
path and advantage

 minimized 
administration needs
 high numbers of 
users

 limited feedback
 only anonymous 
data
Methods of EDM 
rarely useful 

Advantages and Disadvantages of anonymous educational platforms
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Dynamic role module
Advanced communication tools
Tools for collaborative learning
Individual dynamic page creation and path recommendations
Personalized Working environment with individually selectable set of tools
Dynamic selection of scientific precision by the user
Personal workspace to save paths, learning advantages and preferences
Tools to analyse/compare current userbehavior and userdata with background eLearning ontologies
Noninvasive integration of applications which require registration to gain user data
Platform that allows different didactic models like explorative access to teaching information or classic 
„booklike“ learning
Dynamic tools and environment for authors

Our wishlist for an eLearning 
future®(*1)

(*1) Registered trademark by Santa Clause
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Content DContent CContent BContent A

User

Content FContent E

Requirement

Content X
Recommendation

Content Y
Recommendation

Question 1

Screenshot of current platform
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Screenshot of first prealpha Version of prototype of a semantic based ChemgaPedia
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A first Version of a prototype

XML > RDF Chemical entity Identification
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Align our ontology with ChEBI and PubChem schemata from Biio2RDF
Enrich ChemgaPedia content with chemical identifiers and classifications
Improved search functionality (new and more precise data)
Enhance ChemgaPedia content with related contentfrom DBPedia (Germany)
Based on the Open Semantic Framework
Core part is StructWSF (web service framework with access to triple store)
The GUI is implemented with DRUPAL (Open Source CMS) and the con Struct component
Faceted Search functionality

Internals
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DeLTs aims:

•Personalized didactics
•Dynamic assembly of pages and 
units
•Personalized teaching path
•Platform adjusting to individual 
skills 

DeLTs requirements:

•Registration process
•Knowledge level
•Level of experience
•Personal background
•Performance
•Preferred didactics
•Personal skills
•Age, gender, origin, …

Prototype Functionality:

•Chemistry Ontology
•Based on expertise of authors
•eLearning orientated selection and 
modelling

•eLearning Ontology
•Based on existing metadata
•Content related concepts/relationships 

Prototype Features:

•Ontology based copy of 
ChemgaPedia
•XML > RDF converters
•Identification of chemical entities
•Parsing existing metadata
•Improved search functions

DeLTs idea:
Collecting user 
information by offering 
value added services 
and transfering concepts 
and recommendations 
from certain user groups 
to all users of 
ChemgaPedia

Two steps
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Value added Services to generate user data
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From Value added Services to Dynamic eLearning Trajectories (DeLTs)
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Richard Huber, Kirsten Hantelmann

FIZ CHEMIE

Alexandru Todor, Sebastian Krebs, Ralf Heese, Adrian 
Paschke

Freie Universität Berlin

Credits
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Don‘t miss to see our poster 
presentation
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