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Backward optic flow does not enhance memory globally, 
but selectively modulates recall for temporal material.
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Within the embodied cognition framework, spatial movement shapes
temporal thought: Forward motion is typically associated with the future,

whereas backward motion is linked to the past (Boroditsky & Ramscar,

2002; Rinaldi et al., 2016; Nuñez & Cooperrider, 2013). Beyond this
conceptual mapping, backward movement has also been reported to

enhance memory performance — an effect referred to as the mnemonic
time-travel effect (Aksentijevic et al., 2019).

However, it remains unclear whether this memory benefit reflects a

representation-sensitive embodied mechanism or instead arises from
perceptual novelty, given that backward optic flow is relatively uncommon

compared to the dominant experience of forward motion (Gibson, 1979).

To distinguish between these accounts, we tested professional swimmers
who are highly familiar with backward movement. If the effect reflects

genuine embodied processing, it should persist in this group; if driven by

novelty, it should be reduced.

METHODS:

Design 3 (Material Type: Concrete, Categorized, Temporal; within-

subjects) × 3 (Motion Condition: Forward, Backward, Static; between-
subjects) Mixed factorial design.

Procedure 11 professional swimmers with high familiarity with backward

movement participated in the study. Participants completed three verbal
memory blocks (concrete words, categorized concrete words, and abstract

temporal expressions) presented via PsychoPy. The same word lists were
presented to all participants. In each block, words were encoded (2 s per

word), followed by a filler task (Raven matrices). Participants were then

exposed to one motion condition—forward optic flow, backward optic flow,
or a static control condition—while remaining physically stationary in a

virtual environment. Immediately afterward, free recall was assessed.
Memory performance was calculated as proportion correct. Motion

condition was manipulated between participants.

Results Memory performance differed significantly across material types,
F(2, 16) = 50.81, p < .001, ηp² = .86, with temporal expressions recalled

less accurately than concrete and categorized words.

There was no main effect of motion condition, F(2, 8) = 0.77, p = .49, ηp² =
.16. However, a significant interaction emerged between material type and

motion condition, F(4, 16) = 7.41, p = .001, ηp² = .65.

Backward optic flow did not improve performance for concrete or

categorized words, while temporal expressions showed relatively higher
recall under the backward condition.

Temporal expressions were presented three times, whereas concrete and categorized words were

presented once. This design choice was made because temporal expressions were more abstract and

expected to yield lower baseline recall. To minimize potential floor effects and allow a meaningful

comparison across material types, the third presentation of temporal expressions was used in the

primary comparison.

This approach ensured that differences between material types did not simply reflect unequal task

difficulty, but allowed a more balanced evaluation of motion-related modulation effects.

For temporal expressions, recall increased significantly from the second to the third presentation, F(1, 
8) = 12.28, p = .008, ηp² = .61, and this increase was moderated by motion condition, F(2, 8) = 5.39, p 

= .033, ηp² = .57, with the largest gain observed under backward optic flow.

DISCUSSION

In this study, we tested whether backward optic flow improves memory because of a true mnemonic mechanism or simply because it is unusual and attention-grabbing.

We did not find a general memory advantage for backward motion. There was no main effect of motion condition. This suggests that backward movement does not broadly improve

episodic memory.

However, we found a significant interaction between motion and material type. Backward optic flow did not help recall for concrete or categorized words. In contrast, temporal

expressions showed better recall in the backward condition, especially across repeated presentations.

Importantly, temporal expressions were the most abstract and the most difficult material type, with the lowest initial recall. This suggests that backward optic flow may not enhance

memory in general, but may help when the task is more cognitively demanding.

Because the participants were highly familiar with backward movement, the effect is unlikely to be explained only by perceptual novelty. At the same time, the lack of a global benefit

does not support a universal mnemonic time-travel effect.

Overall, our findings suggest that backward optic flow has a selective, material-dependent influence on memory.

Given the small sample size (N = 11), the results should be interpreted with caution.

REFERENCES
Aksentijevic, A., Brandt, K. R., Tsakanikos, E., & Thorpe, M. J. A. (2019). It takes me back: The mnemonic time-travel effect. Cognition, 182, 242–250

Boroditsky, L., & Ramscar, M. (2002). The roles of body and mind in abstract thought. Psychological Science, 13(2), 185–189.

Gibson, J. J. (1979). The ecological approach to visual perception. Houghton, Mifflin and Company.

Núñez, R., & Cooperrider, K. (2013). The tangle of space and time in human cognition. Trends in cognitive sciences, 17(5), 220–229.

Rinaldi, L., Locati, F., Parolin, L., & Girelli, L. (2017). Distancing the present self from the past and the future: Psychological distance in anxiety and depression. Quarterly journal of experimental psychology (2006), 70(7),

1106–1113.

INTRODUCTION


	Slide 1:       Backward Optic Flow and the Limits of the Mnemonic Time-Travel Effect in Professional Swimmers  Backward optic flow does not enhance memory globally,  but selectively modulates recall for temporal material.  Ünver, R. [1], İnce, G. [2], Kuy

