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Assuming that time perception is, indeed, a form of perception (Glicksohn, 2001)—an area acknowledged as such, now and again, in textbooks on perception (Murch, 1973; Chap. 7; Coren et al., 2004; Chap. 11)—one can address what Gruber et al. (2022) refer to as the “two times problem”, as a problem for perception, and not one whose resolution must necessarily span between psychology and physics. Indeed, in agreement with Smythies (2003, p. 53), who suggests that “if one wants to account for our psychological impression that there is a ‘now’ in time and moreover that time in some way flows, we must look elsewhere than contemporary physics, whether Newtonian or Relativity, to find it”, it would be instructive to return to the Gestalt psychologist Kurt Koffka, who posed the classic question for theorists of perception, namely “why do things look as they do?” (Koffka, 1935; p. 76). In the present context, this can be rephrased as “why do we perceive time the way we do?” While Gruber et al. (2022) draw a distinction between “the veridical and illusory nature of time”, for the Gestalt psychologists, as Epstein and Hatfield (1994, p. 166) stress, “phenomenal experience is real … it is not illusory or suspect in any way.” Hence, even if the flow of time is considered to be illusory (Gruber et al., 2015), while time estimation might well be “real” (Gruber et al., 2020), both need to be addressed by psychology.

In a recent paper (Glicksohn and Ben-Soussan, under review)1, it has been suggested that “While a minority of researchers … accepted that subjective time could be neither veridical nor linear… the majority embraced … [the] view that subjective time could be both veridical and linear.” Either way, for Gruber et al. (2022) this would imply that subjective time (or, apparent duration, psychological time, or estimated time; Glicksohn, 2001; Buhusi and Meck, 2009) would be “real” (veridical, or not), to be contrasted with the flow of time (or, temporal flow, passage of time judgment, or perceived speed of time; Larson and von Eye, 2006; Wearden, 2015; Droit-Volet, 2018; Thönes et al., 2018; Vogel et al., 2020; Martinelli and Droit-Volet, 2022), which is “illusory”. And yet illusions (flow of time?), as Zavagno et al. (2015) have argued, “can be effective tools in studying the brain in reference to perception and also to cognition in a much broader sense.” Hence, even if the flow of time is an illusory construct, it might still be either correlated with subjective time (Eisler and Eisler, 2009) or dissociated from this (Wittmann et al., 2015; Droit-Volet and Wearden, 2016; Hancock et al., 2019). Of particular significance is the fact that the flow of time can be indicative of a state of flow (Larson and von Eye, 2006; Hancock et al., 2019; Kent et al., 2022) or a state of absorption (Woodrow, 1951; Glicksohn and Lipperman-Kreda, 2007; Glicksohn and Berkovich-Ohana, 2012; Mohr, 2018) in an ongoing activity.

Maybe, however, the flow of time is not an illusory construct. Koffka would probably disagree with Gibson's (1979) answer to his question, “that things look as they do because the information in proximal stimulation is what it is” (Epstein, 1994; p. 176).In turn, Gibson (1975) himself would probably argue against the very notion of time perception, and that time itself “is ‘real’ and can be directly perceived” (Larson and von Eye, 2006, p. 114). Nevertheless, it is still the case that the optic flow (Rogers, 2021) with which Gibson was primarily concerned might well be a ready source for the flow of time. Consider the case when your plane is descending toward the airport, and from the vantage of your window the optic flow is in continual flux. If the velocity were constant, your perceptual experience would be very different from the usual case wherein the plane is decelerating. One would not be surprised if the corresponding flow of time was also altered. In a recent study, a group of researchers looked at the flow of time on exposure to a starfield environment, and reported that “Passage of time experience was increased for faster stars and more dense starfields, but was not as much affected by the actual duration of the interval or the task difficulty. This shows that the salience of moment-to moment differences between individual frames is more directly associated with the experience of passage of time than is the actual duration of the interval” (Jording et al., 2022; p. 12). This comes in support of the suggestion made here that changes in optic flow might very well affect the flow of time. If that were the case, would both be considered to be illusory?

A reviewer of this commentary has questioned whether the issue of temporal continuity is ever directly addressed in passage of time judgments. Gruber et al. (2022) refer to the question asked of observers of “how fast time went”—namely, whether time was felt to pass quickly or slowly. As the reviewer astutely notes, that type of judgment can be affected by such a factor as boredom. Hence, the less or more bored one feels will affect the subsequent change in passage of time judgment, irrespective of the impact of the change in optic flow (as suggested here). My suggestion would be, therefore, to employ a question referring to the present, ongoing, subjective experience of the flow of time. For example, in a study employing virtual reality (Glicksohn and Avnon, 1997–1998), the experimenter lightly tapped the shoulder of the participant during the session, signaling the request for an introspective report. In a similar manner, one could send a text message to the participant asking for a current rating of the subjective experience of the flow of time. While this is certainly feasible, one should also consider the fact that in doing so, one is actually momentarily disrupting the ongoing experience of that participant. Sometimes, this can be fatal for the subjective experience under investigation. Nonetheless, in order to make a stronger argument regarding the suggestion made here relating change in optic flow with change in reported passage of time, this would be a necessary requirement for a future study in this domain.

A second way in which the flow of time might be affected can be derived from the multiplicative model for apparent duration (Glicksohn, 2001). According to this model, time production is a multiplicative function of two components: The size of the subjective time unit (which varies with context), and the number of these subjective time units. Kent et al. (2019) have recently applied this model in their discussion of time dilation, especially that related to depression. They suggest that “the mode of prospective time judgment in production tasks changes as intervals increase from around 1 s of the experienced moment into the 30 s range of mental presence” (p. 80). Specifically, “if it is assumed that the size of Glicksohn's (2001) time units can vary within the same interval, then units at the end of the interval will be relatively small compared to intervals at the beginning of the interval” (p. 78). This would suggest that “time accelerates as intervals increase, an effect which in itself may not be unique to depression. It may be a general feature of time perception that is simply more pronounced for depressed individuals” (p. 78). Hence, a reported change in flow of time might well be related to a discontinuity in time-production data [Glicksohn et al., 2017; Glicksohn and Ben-Soussan, under review (see text footnote 1)]. Indeed, as Martinelli and Droit-Volet (2022, p. 528) have recently suggested, the passage of time judgment curve “might not be as linear as observed” in their study, given extreme conditions. Perhaps, as Gruber et al. (2022, p. 1) argue, “the veridical system is a reflection of accepted spacetime cosmologies and through natural selection begets the illusory system for functional purposes”. What this means for the “two times problem” discussed by Gruber et al. (2022) is that one needs to consider not only the question of temporal continuity, which they believe to be an illusory experience, but also that of temporal discontinuity. It is not, however, clear to me whether such temporal discontinuity would also be considered to be an illusory experience.

Perhaps, as Conway et al. (2016) suggest, “humans should have a psychological mechanism for slowing time down as motion speeds up”—what they refer to as a “spacetime processor”. Who knows? Gruber et al. (2022) have certainly given us plenty of food for thought.
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Footnotes

1 Glicksohn, J., and Ben-Soussan, T. D. (under review). Discontinuity in time perception, or inadequacy of psychophysical fit?
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