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Abstract

Purpose: In the contemporary landscape where innovative thinking is pivotal for competitive
advantage, understanding and enhancing ideation processes is crucial. This study explores the
combined impact of repetitive transcranial magnetic stimulation (rTMS) and cognitive-behavioral
coaching on ideation. While rTMS, a non-invasive brain stimulation technique, has shown promise
in enhancing neural plasticity, coaching interventions are designed to foster cognitive and
behavioral changes conducive to creativity. This research aims to bridge the gap by investigating
the simultaneous application of these methods to improve idea generation. Ideation, the process of
generating creative and innovative ideas, is essential for problem-solving, decision-making, and
maintaining a competitive edge. Neuroplasticity, the brain's ability to reorganize itself by forming
new neural connections, plays a critical role in ideation. rTMS is known to enhance neural
plasticity, particularly in brain areas related to creativity and cognitive functions. Concurrently,
cognitive-behavioral coaching focuses on developing creative thinking skills through structured
training and supportive interactions. Despite their merits, the combined effects of rTMS and
coaching on ideation have not been extensively studied.

Design/Methodology/Approach: This study employed a pre-test/post-test experimental design
with 40 students from the University of Tehran, who were actively interested in idea generation.
Participants were recruited through an open call and randomly assigned to four groups of 10: rTMS
only, coaching only, combined rTMS and coaching, and a control group. Each participant
underwent five sessions of rTMS and five sessions of cognitive-behavioral coaching. The ideation
performance was assessed using pre-test and post-test evaluations, with expert evaluators rating
the originality and feasibility of the ideas generated. rTMS sessions were conducted at a frequency
of 10 Hz, targeting the left posterior prefrontal cortex. Parameters included a 45-degree coil angle,
100% resting motor threshold, 75 trains of 5 seconds with 15-second intervals, totaling 3750
pulses. These settings were based on established safety guidelines and aimed to enhance neural
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activity in areas associated with creativity. Coaching sessions followed the ABCDEF model, a
well-known cognitive-behavioral approach, and were conducted weekly over eight weeks.
Participants in the combined rTMS and coaching group first received rTMS, followed by coaching
sessions. The coaching focused on developing creative thinking skills, fostering a supportive
environment, and encouraging open communication.

Findings: The analysis revealed no significant improvement in ideation in the coaching-only or
rTMS-only groups compared to the control group. However, a significant increase in ideation was
observed in the combined rTMS and coaching group. The synergy between rTMS and coaching
suggests that their combined application can effectively enhance innovative thinking.

Discussion and Conclusion: The findings underscore the potential of combining rTMS and
coaching to improve ideation. While rTMS enhances neural plasticity and cognitive flexibility,
coaching provides the structured support needed to harness these neuroplastic changes effectively.
This synergy creates an environment conducive to generating high-quality and feasible ideas. The
study aligns with previous research indicating the situational nature of creativity, suggesting that
interventions like coaching can enhance neural flexibility and, consequently, ideation. However,
the limited number of coaching sessions and the virtual format may have constrained the
effectiveness of coaching alone. The lack of significant results in the rTMS-only group might be
attributed to the fewer and more spaced-out sessions compared to typical protocols. This study
highlights the importance of integrative approaches to enhancing ideation. The combined use of
rTMS and cognitive-behavioral coaching shows promise in significantly improving idea
generation. By targeting both neural flexibility and cognitive-behavioral aspects, this approach
provides a comprehensive method to foster creativity and innovation. Future research should
explore longer and more intensive coaching programs alongside rTMS to further understand the
dynamics of these interventions. The findings offer valuable insights for educational and
organizational settings, suggesting that a combination of brain stimulation and cognitive-
behavioral interventions can enhance creative capabilities. This research contributes to developing
innovative strategies for fostering creativity, which is essential for problem-solving and
maintaining competitive advantage in various fields. Further studies are needed to explore the
long-term effects of combined rTMS and coaching interventions. Research should also investigate
the optimal number and spacing of sessions to maximize the benefits. Additionally, examining
different coaching models and their integration with rTMS can provide a deeper understanding of
the mechanisms underlying their synergistic effects on ideation.
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