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Abstract 

We examine adaptive systems wherein feedback loops adjust system 

properties to enhance the user experience or interaction perfor­

mance. Through examples it is illustrated that the range of durations 

for feedback loops is huge, from less than one second to months, 

even years. To fully encapsulate the range of possibilities, a mod­

ified time-scale of human action model is presented. The model 

uses world views and bands to position human actions by their 

durations. Using a log scale, actions are positioned in bands with 

durations ranging from less than one second to years and beyond. 

This paper is a call to research in intelligent and adaptive systems to 

more fully describe, quantify, and characterize the feedback loops 

for adaptation. 
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1 Introduction 

One goal of intelligent systems is to support interactions that 

are adaptive. System properties or interactions are automatically 

changed or fine tuned in some way based on events in the past -
events relating to user behaviour or environmental circumstances 

[6, 18, 20]. The goal is to improve the user experience or the effi­

ciency of interactive tasks. Using events in the past to alter current 

or future interaction is, in essence, a feedback loop. The system 

looks back and makes adjustments to improve future interactions 

This short paper is a call to action for research in adaptive sys­

tems to acknowledge and explicitly detail temporal properties in 

the feedback loops for adaptive interaction. Important properties 

are the extent back in time for the feedback loop and the duration 
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and history of events considered. That is, how far back in time 

is information gathered and what is the duration of the events in 

which corrective information occurs? These are what drive adap­

tive interaction. As we demonstrate shortly, the range of timelines 

is huge, from less than a second at one extreme to months, even 

years, at the other. 

2 Time scale of human action 

Our model for positioning feedback loops according to their time­

line builds on Newell's time scale of human action [21, p. 122]. See 

Fig. 1. The model positions human action into world views: histori­

cal, social, rational, cognitive, and biological. Each world view is 

divided into three bands with time scales ranging from 10-4 sec­

onds in Bl at the bottom of the biological world view to 108 seconds 

in B13 in the historical world view. Although the historical world 

view was not included in the original model, Newell speculated in 

subsequent analyses on historical and evolutionary world views 

positioned above the social world view [21, p. 152]. Our model 

adds an historical view, but tops-out at "years" in B13. Bands for 

"decades" (B14) and "centuries" (BlS) complete the model but are 

set in gray due to their limited relevance to adaptive systems. 

Band 
Scale Time 

System World View 
(seconds) Units 

B15 1010 Centuries 

B14 109 Decades HISTORICAL 

B13 108 Years 

B12 107 Months 

B11 106 Weeks SOCIAL 

B10 10s Days 

B9 104 Hours Task 

B8 103 10 minutes Task RATIONAL 

B7 102 Minutes Task 

B6 101 10 s Unit task 

B5 10° 1 s Operations COGNITIVE 

B4 10-1 100 ms Deliberate act 

B3 10-2 10 ms Neural circuit 

B2 10-3 1 ms Neuron BIOLOGICAL 

B1 10-4 100 µs Organelle 

Figure 1: Time scale of human action [21]. The behaviour 

of adaptive systems is modified based on recent events (e.g., 

band BS, seconds) or events from months or years past (e.g., 

band B13, years). 








