
Distinguishing unidimensional and multidimensional models of 
interval timing: A convergence of multiple analytical approaches

Renata Sadibolova1, Curtis Widmer1,2, Zoe Fletcher1, Soraya Weill3, & Devin B. Terhune1

1Department of Psychology, Goldsmiths, University of London
2Division of Psychology and Language Sciences, University College London

3Department of Experimental Psychology, University of Oxford

REFERENCES
[1] Gibbon (1997). Psych. Review.
[2] Rammsayer & Pichelmann (2018). Quart. J. Exp. Psych.
[3] Rammsayer & Lima (1991). Perception and Psychoph.

[4] Gooch, Wiener, Hamilton, & Coslett (2011). Front. Integ. Neurosc.
[5] Grondin (2012). J. of Exp. Psych: HPP.
[6] Lewis and Miall (2009). Phil. Trans. of the Royal Soc. B: Biol. Sc.
[7] Jazayeri & Shadlen (2010). Nature Neurosc.

INTRODUCTION
o Are brief millisecond-to-second intervals subserved by a unitary timing system or dissociable mechanisms?

 Scalar expectancy theory (SET) [1] suggests a unitary system.

 Neuroimaging, pharmacological, psychophysical evidence suggest at least two distinct mechanisms [2]; 
The “changepoint” and nature of continuity between these systems is unclear: 

 500 ms [3], 1,000 ms [4], 1,500 ms [5], ~3,000-4,000 seconds [6]. 

o We studied the mechanisms of interval timing through continuity of temporal performance across sub- and supra-second timescale:
 in two well-powered online experiments,
 applying group-level structural equation modelling, complemented by a changepoint analysis at the participant-level.

METHODS ANALYSES
Study 1 (N=302)       Study 2 (N=302)
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Exploratory Factor Analysis (EFA)          
Exploratory Structural Equation Modelling (ESEM) Changepoint analysis

 The raw data and the EFA model suggested two (correlated) factors. 
This observation implies two systems for different interval subscales. 

 Orthogonalized factors overlap: 
 shared variance factor (general timing mechanism), 
 unique variance factor (central tendency bias; CTB).

 Reliable changepoints found for a small number of participants. 

 The CTB factor scores are:
 inversely related to the slope of median reproduced intervals,
 predicted the likelihood of detecting a changepoint.

 Results align with Bayesian model of timing [7], with the interval 
distribution prior accounting for the central tendency bias. 

 Caution against premature interpretations based on correlated factors. 
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