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3) Strategy Instructions 

 i.e. „Try to always reach the 75%“ 

 

Conclusion 
Acceptance was good but the visualization did not lead to an improvement of 
performance. That was due to the experimental group’s incapacity to derive the 
most successful strategy.  

Three possible reasons: potential probability visualization is not helpful, the 
realization of visualization was inadequate or displaying information without 
further instructions is not enough.  
Further studies have to be conducted in order to find the right explanation. 

This specific way of visualization of potential probabilities 

does not support operators choice of the most successful 

strategy without further instructions. 
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Uncertainty Visualization:  

Challenges of Probability Information 
Rebecca Wiczorek & Sebastian Werk 

Figure 1. Industrial Plant: „Leuna Werke“ (source: fotocommunity) 

Introduction 
In complex work environments, such as control rooms of 
chemical plants, operators often have to deal with conflicts 
of objectives.  Furthermore they have to face multiple 
uncertainties, because prediction of dynamic process 
behaviour is often intransparent (Su, 2004).  

One important problem is, that operators are often found to 
choose inadequate strategies due to their wrong probability 
estimation. 
Visualization of uncertainty has been suggested as a 
feasible countermeasure for this type of wrong decision-
making. But the question is… 

…which way of uncertainty visualization 

supports operators’ understanding and 

decision-making best? 
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Results 
No significant differences regarding: 

 Performance: t(36)=0.34, n.s.  
 Strategy: All values  -1.5<t(36)<1.5, n.s. 
 NASA-TLX:  All values  -1<t(36)<1, n.s. 

 

 Acceptance: Visualization was helpful, 
utile and did not disturb 

Uncertainty Visualization 
There are two generally different approaches for uncertainty visualization in the 
context of probability estimation: providing information about the potential 
probability or providing information about the concrete probability. The latter 
one requires a technical solution whereas the first one is “only” a matter of 
interface design. Thus, implementation is easier, and less expensive. But… 

… how should the visualization of potential probability be 

realized and how much instruction for operators is 

needed?  
 

Visualization techniques 
Based on the analysis of Zuk and Carpendale (2006) we decided to use: Colour, 
density, shape and size. 
No specific instruction how to use this probability information was provided. But… 

… does the visualization itself leads to an improvement 

regarding strategies and performance? 
 

Method 
 Participants: N=38 (♀: 18, ♂: 20), Age: M=25.7, SD=3.6, Experimental Group 

n=14, Control Group n=14 
 Dependent measures: Performance (points), Strategy (6-8 items), NASA-TLX, 

Acceptance (3 items) 
 Procedure: Instruction, Training Block (10 trials) without visualization, 

Experimental Block (100 trials), Questionnaires 

Simulation Environment 

 

 

 

 

 

 

 
 

 

 

 
 
 
 

 
 allows implementation of various types 

of uncertainty visualizations 
 simulates ongoing chemical process  
 Deviation/Uncertainty: Volume and 

Time 

 

Figure 3. Alternative ways of probability visualization 

Figure 2. Simulation Environment with probability visualization  

1)  Concrete 2) Potential 


