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investigate the effect of transcranial direct electrical stimulation (tDCS) on improving strategic
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thinking in business managers.

Keywords Methods: This was a quasi-experimental study with a pre-test-post-test design with a control
Transcranial direct electrical group. The statistical population of this study included business managers in Kavar City, Fars
stimulation

Strategic thinking Province, Iran, from whom 30 people were selected through convenience sampling and randomly

Business managers assigned to two groups: an experimental group and a control group. The Goldman Strategic Think-
ing Questionnaire and the Wechsler Adult Intelligence Scale (WAIS) were used to collect data.
The obtained data were analyzed using multivariate analysis of covariance (MANCOVA) in SPSS
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Results: The findings from the analysis of covariance revealed a significant difference between
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(P=0.001). Besides, no significant difference was observed between the scores of conceptual think-

ing, opportunism, image organization, arithmetic, and piece joining between the transcranial brain

stimulation experimental group and the control group (P>0.05).
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thinking of managers. This method can be used in the design of cognitive interventions to improve
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Extended Abstract

Introduction

Strategic thinking is the process of creating and using ness demonstrating its importance include helping to gain
business insights in a business to achieve a competitive employee commitment to support decisions, improving
advantage over other businesses (1). group and organization performance, and maximizing
Other outcomes of improving strategic thinking in a busi- business results (2).
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One of the methods of electrical brain stimulation is
transcranial direct electrical stimulation, in which a
weak current is applied to the brain through the scalp
to affect subcortical processing, and previous research
has shown that this can improve cognitive functions,
working memory, language, attention, and mental cal-
culations (11).

Given the role of the left frontal cortex in strategic think-
ing and the possibility of increasing the activity of this
area of the brain with transcranial direct electrical stimu-
lation, it can be expected that transcranial direct electrical
stimulation will also be effective in improving strategic
thinking. Nevertheless, in light of the significant demand
for enhancing strategic thinking within the management
sector, and considering that no research has been under-
taken regarding the impact of electrical brain stimulation
on the strategic thinking abilities of managers in Iran, this
study seeks to explore the effects of transcranial direct
electrical stimulation on the enhancement of strategic
thinking among business managers. The present study
hypothesizes that transcranial direct electrical stimula-
tion has a significant effect on improving the strategic

thinking of business managers.

Methods

The method of this study was a quasi-experimental study
with a pre-test-post-test design with a control group.
From all self-employed people in Kavar City, Fars Prov-
ince, Iran, 30 people were selected as a sample using the
convenience sampling method. The difficulty of the con-
ditions for recruiting the volunteers for this study and the
time-consuming nature of the research were among the
reasons for selecting this sample size. The selected sam-
ple was randomly divided into two groups of 15 people
(an experimental group and a control group). The Gold-
man Strategic Thinking Questionnaire and the Wechsler

Adult Intelligence Scale (WAIS) were used to collect

data. The inclusion criteria included written consent to
participate in the study, not having epilepsy, not having
a metal object in the head, eyes, or neck, not having an
electric pump in the body, not taking neuroleptics, being
active in business, and residing in Kavar City. Exclusion
criteria included neurological disorders such as epilepsy,
seizures, and intracranial implants such as shunts, stim-
ulators, electrodes, and any other metal objects located

near the head.

Results

In this research, the average values calculated for the
Wechsler intelligence and strategic thinking dimensions
reveal that the average scores of picture completion, pic-
ture arrangement, cube design, coding, systemic think-
ing, and foresight in the post-test of the experimental
group have increased, and the average scores of digit
span, arithmetic, piece joining, conceptual thinking, and
intelligent opportunism have decreased in the post-test of
the experimental group. The results show that the degree
of skewness and kurtosis for the research variables is in
the appropriate range, i.e., -1 to +1, indicating the normal
distribution of the scores of the variables under study, and
accordingly, the research data can be analyzed with para-
metric tests.

After adjusting the pre-test scores of the strategic think-
ing and intelligence dimensions between the effects of
the two experimental and control groups, the significance
level of the analysis of covariance test for systemic think-
ing, foresight, picture completion, digit span, cube de-
sign, and coding is smaller than (P<0.05), so a significant
difference was observed between the effects of the two
experimental and control groups. This means that direct
transcranial electrical stimulation was effective on sys-
temic thinking, foresight, image completion, digit span,
cube design, and coding. Therefore, the research hypoth-

esis is confirmed, and one of the experimental and control
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groups differs from the other group regarding the dimen-
sions of systemic thinking, foresight, image completion,
digit span, cube design, and coding in the post-test.

Another indicator that should be considered is the ef-
fect size, specified as the square of eta. The square of
eta indicates the changes in the dependent variable due
to training. The squared values of eta for the dimensions
of systemic thinking, foresight, picture completion, dig-
it span, cube drawing, and coding are 0.30, 0.17, 0.15,
0.17, 0.70, and 0.70 percent, respectively, meaning that
the changes in the scores of systemic thinking, foresight,
picture completion, digit span, cube drawing, and coding
are due to the implementation of the direct transcranial

electrical stimulation.

Conclusion

Evidence from this research indicates that the interven-
tion significantly influences several cognitive dimen-
sions, specifically systemic thinking, foresight, image
completion, digit span, block design, and coding. Sys-
temic thinking means that the manager considers his or-
ganization as a coherent system. The results of this re-
search showed that this dimension of strategic thinking
can be increased by transcranial direct electrical stimula-
tion. Foresight means involving events and predicting the
future in current decisions; in other words, having a long-
term perspective. The results of this research showed that
this dimension of strategic thinking can be increased by
electrical brain stimulation. An increase in the score of
the image completion scale is consistent with the fore-
sight dimension of strategic thinking because both image
completion and foresight are related to a decrease in im-
pulsivity. The results obtained from the digit span scale
are consistent with the systemic thinking dimension of
the subjects and their foresight. People with higher re-
ceptivity have the ability to think systemically, and, on

the other hand, low anxiety reduces impulsivity and fa-
vors foresight. The results obtained from this cube design
scale are in line with the results obtained with the systems
thinking dimension. According to the results of the cod-
ing scale, the subjects’ useful activity in stressful situa-
tions increased after stimulating the relevant area.

According to the results of this study, this intervention
method is recommended as a way to increase the strate-

gic thinking of managers.
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