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Abstract

This study aimed to examine the effects of biophilic sensory environments on stress recovery and cognitive performance by designing an

experiment based on a stress—recovery protocol that included cognitive tasks and short rest. The experiment consisted of four rest conditions

—non-biophilic (NON), visual (V), visual-auditory (VA), and visual-olfactory (VO)—and employed a single-group repeated-measures design

with 70 university students. The main outcome measures included subjective questionnaires (stress, cognitive fatigue, and cognitive load),

cognitive tasks (Stroop, Flanker, and N-back), and frontal EEG relative power (theta, alpha, beta, and gamma).

The results showed that stress recovery was most prominent in the VO condition, while cognitive performance improved most consistently

in the VA condition, with reduced reaction times and error rates. Cognitive fatigue and cognitive load were alleviated mainly in the V and

VA conditions. EEG analysis revealed that the VA condition induced reductions in theta and increases in alpha and beta power, reflecting

neurophysiological responses associated with

attention regulation and recovery.

In summary, visual-olfactory stimulation was more effective for emotional recovery, whereas visual-auditory stimulation enhanced cognitive

recovery. This study not only provides empirical evidence that multisensory biophilic stimulation contributes differently to stress recovery

and cognitive task performance, but also demonstrates the benefits of incorporating short rest within a stress—recovery protocol, thereby

highlighting the importance of rest space design. These findings offer critical implications for future restorative environments and

recovery-oriented architectural and interior design strategies.
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