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Electronically supported 
learning with TUIs as 

electronic media 

Everyday objects or environments 
that augment the physical world by 
the digital information they are 
coupled to

Grasping and manipulation of digital 
information through objects of the 
physical space

Electronically supported learning 
and  teaching aiming to effect the 
construction of knowledge.

ICTs serve as specific media to 
implement the learning process

Terms and Definitions: Tangible E-Learning
Tangible E-Learning enhances e-Learning with the benefits of physicality

Cube to Learn
(Terrenghi et. al. 2006)

(Ishii, 1997, Fishkin, 2004)

(Tavangarian et al., 2004)
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texture, shape, color, size, 
weight, smell, temperature 

Terms and Definitions: Tangible User Interfaces
TUIs couple objects and digital information through metaphors

Output 
device

Input 
device Output 

device

Input 
device

Input 
device

Output 
device

Input 
device

Output 
device

full nearby environmental distant

Embodiment

Interaction metaphor

Physical 
object

digital information/representation

(Fishkin, 2004)

(Fishkin, 2004)
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Motivation for Tangible E-Learning
TUIs are more accessible, increase playfulness and provide extended information

(Pestalozzi, 1803)

(Resnick et al., 1998) (Fishkin, 2004)

(Resnick et al., 1998; Marshall, 2004) (Marshall, 2004; Price and Rogers, 2004)
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Classification of Tangible Learning Systems
Tangible learning can take place in expressive or exploratory manner

Expressive Systems Exploratory Systems

(Zuckerman et al., 2005) (Zuckerman, 2004)

(Marshall et al., 2007)

(Zuckerman et al., 2005)

(Marshall et al., 2007)

(Zuckerman et al., 2005)
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Examples of Tangible Learning Systems: Topobo
Topobo gives basic notions on system dynamics

Topobo
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• 3D constructive assembly system
• Coupled with kinetic memory, allowing to record and play back movements of dynamic structural

systems

• Helps children understand 
• how balance, leverage and  gravity affects moving structures
• relative motion and the difficulty of coordination

• Children build their own representation and afterwards examine it critically in terms of 
accurateness

+ =

(Raffle et al., 2004)



LMU Munich Media Informatics          | Hauptseminar SS 2008           | Irina Anastasiu Slide 12 / 19

Examples of Tangible Learning Systems: SmartBlocks
SmartBlocks helps understand the concepts of surface and volume of 3D objects

SmartBlocks
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• Digitally augmented mathematical manipulative
• Combines physical manipulation with real-time feedback to enhance the learning process

• Children learn about mathematical concepts on volume and surface of 3D objects
• They can explore the impact of a changing shape on its volume and surface area and get an idea 
of the relationship of number of blocks to volume and number of blocks to visible sides

• A geometry expert provides a representation that children explore by manipulation
(Girouard et al., 2007)
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Effectiveness of Tangible Learning Environments
Tangibles have overall more benefits but this is poorly empirically proven

The Hazard Room Jigsaw Puzzle

(Xie et al., 2008)(Fails et al., 2005)



LMU Munich Media Informatics          | Hauptseminar SS 2008           | Irina Anastasiu Slide 15 / 19

Effectiveness of Tangible Learning Environments
Tangibles have overall more benefits but this is poorly empirically proven

The Hazard Room Jigsaw Puzzle

(Xie et al., 2008)(Fails et al., 2005)

?
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Conclusion
TUIs apparently have strong potential but more empirical work is needed

Only little empirical research to
confirm the  benefits of TUIs over GUIs

Currently researchers set a
strong focus only on TUI usability

Focus shift needed

(Crease, 2006; Horn et al., 2008)

(Terrenghi et al., 2006; Kranz et al., 2006)(Morris, 1999)

(Girouard et al., 2007)

(Fails et al., 2005; Marshall, 2004; Xie et. al., 2008)
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