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ABSTRACT 
 

The innovative shaping of human-machine-interfaces 
includes technological implications for consumer behavior 
and could result in significant paradigm changes for the 
way computers are used for business, for private and for 
learning purposes. If we use trends in the entertainment 
industry (e.g. Wii or Kinect) as an indicator for a new need 
for physicality in interaction with digital media, we can 
determine the potential of this physicality for learning and 
creativity. In this paper the theoretical assumptions and 
practical implications of tangible user interfaces (TUIs) for 
learning issues are discussed. For that we propose a new 
input device named STID that takes haptic skills of human 
body into account.  

 
1  INTRODUCTION 
 

Starting point for the following paper is the widespread 
thesis, that active object-lessons facilitate learning 
processes. The child actively constructs knowledge by 
interacting with its environment and everyday objects [1]. 
This means primarily physically-active actions in relation to 
and with physical objects ("objects-to-think-with") [2, p. 2] 
- therefore instructions are getting reduced while exploring 
and experimenting are being challenged [3]. Accordingly 
we attempt to involve these possibilities in human-
computer-interaction. 
 
2  THE RELEVANCE OF PHYSICAL EXPERIENCE 
IN THE (DIGITAL) LEARNING PROCESS  
 

Based on Piaget’s developmental psychology research in 
the early 20th century it is assumed that "[…] mental action 
is grounded in a physical substrate" [4, p. 1713]. This 
suggests that cognition initially arises from actions and 
operations. When children and adolescence grow up, 
individual experience forms cognitive patterns, which 
determine how and what we perceive and feel, what we 
remember, how we judge and argue [5]. There is some 
evidence for the assertion that we better remember those 
experiences in which we were constructively involved. The 
generation-effect for instance proposes an improvement in 

memory performance if the learner is permitted to elaborate 
and construct the knowledge content [6] [7] [8]. More over 
studies showed that if physical activities are embedded in 
this elaboration and construction process there will be a 
higher probability to remember absorbed knowledge, in 
contrast to the knowledge gained only by listening [8, p. 
12]; [9, p. 404]. This is based on the fact that memory 
encoding through physical activities occurs multi-modally 
and automatically – no special strategy is needed [8, p. 
30ff]. This implies that there is a functional relationship 
between kinesthetic driven interactions and learning 
objectives that influences the learning process positively 
and leads to a knowledge structure that can be accessed 
independently of the presented modality.  
Supported by these evidences we emphasize the 
introduction of additional multi-sensory stimuli, most 
especially for haptic movements, in digital learning 
contexts to augment the audio-visual modes. Cognition, 
driven by audio-visual perception is not the only ability 
needed to process symbolic information; our brain requires 
a body as an additional resource to support mental 
abstractions with respective tactile and/or spatially 
perceived information. Therefore we propose a useful 
connection of real objects to digital learning software in a 
way that ordinary objects serve as input devices to virtual 
processes. 
 
3  TANGIBLE INPUT DEVICES IN THE LEARNING 
SECTOR 
 

Emphasizing naive physical skills and body awareness in the 
Human-Computer-Interaction (HCI), are typical for what 
Jacob et al. [10] describe with Reality-Based Interaction. 
Thus, the direct manipulation of physical objects – the so 
called 'natural interaction' – can help to reduce the mental 
load in the HCI and accelerate learning processes [11].  
The innovative development of tangible-user-interfaces is a 
forward-looking research field, which includes new 
implications for user behavior and the way that computer 
software needs to evolve, to be used in this new model of 
interaction. We understand the trends in the entertainment 
industry (e.g. Wii or Kinect) as an indicator for a new need 
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associated user actions to build new TUI-Learning 
taxonomies. 
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