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Extended Abstract

Introduction

Creativity, a higher-order cognitive function, plays a novel and diverse ideas, while convergent thinking fo-
crucial role in innovation. As a multifaceted construct, cuses on evaluating options to identify optimal solutions.
creativity encompasses both divergent and convergent Cognitive neuroscience studies suggest that creativity

thinking. Divergent thinking facilitates the generation of relies on the interplay of executive brain functions, par-
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ticularly within the prefrontal cortex, which is crucial for
generating ideas and inhibiting habitual responses.
Neuroimaging techniques, such as electroencephalogra-
phy (EEG), enable the investigation of the neural mech-
anisms underlying creativity by measuring brain activ-
ity across distinct bands, including gamma, beta, alpha,
theta, and delta. Evidence suggests that increased alpha
activity supports internalization and creative ideation,
whereas gamma oscillations are associated with memory
retrieval and complex problem-solving.

Brainwave entrainment, achieved through auditory or vi-
sual stimulation such as binaural beats, represents a non-
invasive neuromodulation approach capable of modulat-
ing neural activity and enhancing cognitive performance.
Binaural beats occur when two slightly different frequen-
cies are presented to each ear, resulting in the perception
of a third beat frequency in the brain that may synchro-
nize with specific neural oscillations.

Findings indicate that binaural beats can influence men-
tal states, attention, working memory, and creativity, al-
though these effects may vary based on individual neu-
rophysiological profiles. Building on this background,
the present study aimed to compare the effectiveness of
binaural beat stimulation in the alpha and gamma fre-
quency range versus a combined alpha-gamma protocol
in enhancing creativity, working memory, and informa-
tion processing among adults aged 25 to 40. While previ-
ous studies have examined these frequencies in isolation,
there has been limited research comparing their com-
bined effects or focusing specifically on a mature adult
population. Thus, this study contributes to addressing this
gap by investigating whether the combination of alpha
and gamma binaural beats yields superior outcomes in

creativity-related cognitive functions.

Methods

The study employed a quasi-experimental, pretest-posttest

design with a one-month follow-up. Forty-eight partici-
pants, aged 25 to 40, were selected through convenience
sampling and were randomly assigned to one of three
groups (n=16 per group):

Group 1: Alpha-only stimulation,

Group 2: Gamma-only stimulation,

Group 3: Combined alpha and gamma stimulation, ad-
ministered as alpha at night and gamma in the morning
to align with circadian rhythms and maximize effective-
ness.

Participants completed three standardized cognitive tasks
before and after the intervention:

The Torrance Tests of Creative Thinking (TTCT, Abedi
version) to assess divergent thinking,

The N-Back task to evaluate working memory capacity,
The Symbol Digit Modalities Test (SDMT) measures in-
formation processing speed.

The intervention lasted four weeks, during which partic-
ipants listened to their assigned binaural beats daily us-
ing headphones in a controlled environment. Following
the one-week intervention, post-tests were administered,
and a delayed follow-up assessment was conducted one
month later to evaluate the persistence of any observed
effects. Data were analyzed using a mixed-method ANO-
VA, with time (pre-test, post-test, and follow-up) serving
as the within-subject factor and group (alpha, gamma,
and alpha-gamma) as the between-subject factor. Anal-
yses were conducted using SPSS version 27, and signifi-

cance was established at P<0.05.

Results

The demographic analysis revealed that 62.5% of partic-
ipants were female, and 87.5% were single. The results
demonstrated variations in mean scores for creativity,
working memory, and information processing measures
across the three time points following the interventions.

Normality assumptions, evaluated using the Shapiro—

a\
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Wilk test, were satisfied (P<0.05), and Levene’s test con-
firmed the homogeneity of variances (P<0.05). However,
Box’s M test indicated that the assumption of covariance
matrix homogeneity was not met (F=0.881, P=0.69);
consequently, the Pillai’s trace statistic was reported.
Analysis of the main effects indicated no significant dif-
ferences between intervention groups (type of brainwave
stimulation) or significant interaction effects. In contrast,
the within-subjects effect of time was significant, indicat-
ing changes across the pre-test, post-test, and follow-up.
Pairwise comparisons demonstrated that working mem-
ory and information processing scores significantly im-
proved over time within each group following the binau-
ral beat interventions.

Bonferroni post-hoc tests confirmed significant differ-
ences between the pre-test and post-test, as well as be-
tween the pre-test and follow-up, for working memory
and information processing (P<0.05). However, no sig-
nificant differences were found between the post-test and
follow-up, suggesting that the improvements were main-

tained over time.

Conclusion

Overall, these findings suggest that binaural beat inter-
ventions positively influenced students’ working memo-
ry and information processing speed. Although creativity
scores varied across time points, no significant differ-
ences were observed between intervention groups. Im-
portantly, the effects on working memory and processing
speed persisted through the follow-up phase, underscor-
ing the potential of binaural beat stimulation as a sus-

tained cognitive enhancement tool for adults.
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