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Abstract

This study aimed to examine the effectiveness of neuroscientific interventions in enhancing human
resource productivity and related cognitive and behavioral components among employees of the West
Regional Electricity Company. This applied study employed a quasi-experimental pretest-posttest design
with an experimental group and a control group. The study population consisted of employees working in
technical, administrative, planning, human resources, and support units of the West Regional Electricity
Company who were available for participation in Tehran. A total of 60 eligible employees were selected
and randomly assigned to an experimental group and a control group, with 30 participants in each group.
The experimental group participated in an eight-session neuroscience-informed intervention, with each
session lasting 90 minutes. The program focused on attention management, emotional regulation, stress
control, cognitive flexibility, decision-making, cognitive load management, and occupational self-regulation,
whereas the control group continued its routine work activities. Data were collected using measures of
human resource productivity and related cognitive and behavioral components and were analyzed using
univariate and multivariate analyses of covariance in SPSS version 27. Multivariate analysis of covariance
revealed a significant overall intervention effect on the combined dependent variables (Pillai’s Trace=0.68,
F(5,49)=20.91, p<0.001, partial n?>=0.68). After controlling for pretest scores, the intervention had a
significant effect on human resource productivity (F(1,57)=54.83, p<0.001, partial n?>=0.49). Significant
effects were also observed for work-related attention and concentration (F=42.67, p<0.001, partial
n?=0.45), emotional regulation (F=36.92, p<0.001, partial n?=0.41), cognitive flexibility (F=39.74, p<0.001,
partial n?=0.43), decision-making quality (F=34.58, p<0.001, partial n?=0.39), and occupational self-
regulation (F=41.36, p<0.001, partial n>=0.44). Neuroscientific interventions can serve as a complementary
human resource development approach by strengthening cognitive and self-regulatory capacities and
thereby improving employee productivity in technically demanding organizational environments.

Keywords: Organizational neuroscience, human resource productivity, work-related attention, emotional
regulation, cognitive flexibility, occupational self-regulation.
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Extended Abstract

Introduction

Human resource productivity has increasingly been recognized as a multidimensional organizational
outcome that extends beyond the traditional ratio of outputs to inputs and encompasses cognitive
efficiency, sustained attention, emotional regulation, decision-making quality, adaptability,
motivation, and self-regulation at work. In contemporary organizations, particularly technical and
infrastructure-based organizations, employees are frequently required to process large volumes of
information, respond to unexpected operational conditions, make timely decisions, coordinate with
others, and maintain high levels of accuracy under pressure. These requirements have encouraged
researchers and practitioners to move beyond conventional human resource development
approaches and consider the underlying cognitive and neural mechanisms that shape workplace
behavior and performance. Organizational neuroscience has emerged in this context as an
interdisciplinary field connecting neuroscience, cognitive psychology, organizational behavior,
leadership, and human resource management. This perspective assumes that employee behavior
is influenced not only by observable incentives and organizational structures but also by mechanisms
associated with attention, executive control, reward processing, emotional regulation, learning,
stress responses, and neuroplasticity. Accordingly, neuroscience may provide a complementary
analytical framework for understanding how employees respond to organizational demands and how
interventions can be designed to improve workplace functioning (Pallimanhayalil, 2025). Recent
reviews have similarly emphasized that neuroscience can contribute to the explanation of leadership,
motivation, decision-making, learning, organizational adaptation, and employee behavior, while also
offering new directions for evidence-based organizational interventions (Chattopadhyay, 2025). One
of the major areas in which such insights may be particularly valuable is decision-making.
Organizational decisions are not purely rational processes; they are affected by cognitive limitations,
emotional states, perceived threats and rewards, time pressure, and previous experiences.
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Behavioral neuroscience provides a framework for examining these interacting processes and
suggests that employees may improve their decision quality when they become more aware of the
mechanisms underlying impulsive responses, cognitive overload, and emotional interference (Khalid
& Ahmed, 2024). Neuroscience-based leadership has also gained attention because leaders
influence employees through communication, feedback, perceived support, emotional climate,
autonomy, and reward structures. Integrating neuroscience with self-determination perspectives has
highlighted how psychological needs and neural responses may jointly contribute to motivation and
self-regulated organizational behavior (Saruhan, 2023). In Iranian organizational research,
neuroscience-based leadership has likewise been modeled as an approach capable of strengthening
cognitive and behavioral capacities in organizations (Khoshnamvand et al., 2025), while
neuroscience-oriented leadership combined with emotional intelligence has been proposed as a
basis for improving managerial behavior and organizational interactions (Pour Soltanian et al., 2024).
Another critical mechanism linking neuroscience to productivity is occupational stress. Persistent
activation of stress-related neuroendocrine systems can influence attention, memory, executive
functioning, emotional stability, and longer-term adaptation, ultimately undermining employee
performance when stress becomes chronic (Agorastos & Chrousos, 2022). Neuroscience-informed
interventions that teach individuals how to recognize and regulate stress reactions, manage cognitive
load, improve attentional control, and enhance emotional regulation may therefore protect cognitive
resources and support more sustainable performance. Previous work on neuroscience-based
psychological empowerment has suggested that educational neuroscience indicators can be
incorporated into human resource training to improve employees’ psychological capacities (Mehran
et al., 2023). Similarly, evidence from public organizations has indicated that the effectiveness of
employee empowerment processes can be better understood when cognitive and neuroscience-
based mechanisms are incorporated into the analysis (Moradi et al., 2025). At the same time, human
resource productivity must be understood in relation to individual differences. Personality
organization may influence emotional and behavioral responses to environmental demands (Salman
Nasab et al., 2024), while neurodiversity perspectives emphasize that employees vary considerably
in attention, information processing, learning patterns, sensory sensitivity, and social functioning.
Inclusive human resource management therefore requires greater flexibility in work design and
employee support (Ru, 2024). Research addressing retention of neurodiverse employees has
similarly highlighted the importance of supportive environments and tailored human resource
practices (Hajkarimi et al., 2023), while evidence concerning neurodevelopmental differences
demonstrates that variation in neural structure and function can be associated with different cognitive
and behavioral patterns (Robinson et al., 2024). Technological developments further reinforce the
relevance of this perspective. Digital human resource systems supported by the Internet of Things
and cloud computing can provide infrastructures for more dynamic and data-driven employee
management (Chai, 2022), while neuromorphic approaches to intelligent organizational design
demonstrate how principles inspired by neural information processing can inform adaptive decision
systems (Torabi et al., 2024). Despite these developments, much of the organizational neuroscience
literature remains conceptual, theoretical, or review-based, and relatively limited empirical evidence
is available on whether practical neuroscience-informed interventions can produce measurable
improvements in employee productivity in real organizational environments. This gap is particularly
important in infrastructure organizations such as regional electricity companies, where cognitive
accuracy, concentration, emotional control, adaptive decision-making, and reliable performance are
essential. Therefore, the present study aimed to analyze the contribution of neuroscientific
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interventions to enhancing human resource productivity among employees of the West Regional
Electricity Company.

Methods and Materials

The study was applied in purpose and quasi-experimental in design, using a pretest-posttest
framework with an experimental group and a control group. The statistical population consisted of
employees associated with technical, administrative, planning, human resources, and support
functions of the West Regional Electricity Company who were available for participation in Tehran
during the study period. A total of 60 eligible employees were selected and randomly assigned to an
experimental group and a control group, with 30 participants in each group. Inclusion criteria
comprised full-time organizational employment, at least two years of work experience, a minimum
bachelor’s degree, voluntary informed consent, availability for regular participation in the intervention
sessions, and no concurrent participation in comparable training programs related to cognitive
management, stress regulation, or performance enhancement. Absence from more than two
sessions, withdrawal of consent, substantial change in employment conditions, or incomplete
completion of the research instruments were considered exclusion criteria. Data were collected using
a demographic and occupational information form, a human resource productivity questionnaire, and
self-report measures assessing work-related attention and concentration, emotional regulation,
cognitive flexibility, decision-making quality, and occupational self-regulation. Higher scores
indicated more favorable functioning. Content validity of the measures was reviewed by experts in
human resource management, organizational behavior, and cognitive science, and internal
consistency was assessed using Cronbach’s alpha, with coefficients of 0.70 or higher regarded as
acceptable. The experimental group participated in an eight-session neuroscience-informed
intervention delivered twice weekly over four weeks, with each session lasting 90 minutes. The
intervention addressed attentional control, executive functioning, cognitive load management,
emotional regulation, stress responses, reward and motivation, neuroplasticity, habit formation,
management of workplace distractions, cognitive recovery, focused work, and decision-making
under pressure. Practical exercises included focused-attention practices, regulated breathing,
emotional response control, cognitive reframing, deliberate pause before decision-making, task
prioritization, reduction of excessive task switching, and structured periods of focused work and
cognitive rest. The control group continued routine organizational activities and received no
structured intervention during the study period. Data were analyzed using SPSS version 27.
Descriptive statistics included frequency, percentage, mean, and standard deviation. Assumptions
were examined using the Shapiro-Wilk test, skewness and kurtosis indices, Levene’s test, and tests
of homogeneity of regression slopes. Independent-samples t tests and chi-square tests were used
to examine baseline group equivalence, while analysis of covariance and multivariate analysis of
covariance were used to evaluate intervention effects after controlling for pretest scores. Partial eta
squared was reported as the effect-size index, and the significance level was set at 0.05.

Findings

All 60 participants completed the study and were included in the final analyses. The mean age was
38.43 years (SD=6.71) in the experimental group and 39.10 years (SD=6.54) in the control group.
Nineteen participants in the experimental group were men and 11 were women, compared with 18
men and 12 women in the control group. Mean work experience was 12.37 years (SD=5.28) in the
experimental group and 12.83 years (SD=5.41) in the control group. No statistically significant
baseline differences were observed between the groups in age, gender, educational level, work
experience, or organizational function. Descriptive results showed that the mean human resource
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productivity score in the experimental group increased from 3.18 (SD=0.42) at pretest to 4.02
(SD=0.39) at posttest, whereas the corresponding change in the control group was from 3.21
(SD=0.40) to 3.29 (SD=0.41). The experimental group also showed marked improvements in work-
related concentration and attention, increasing from 3.11 (SD=0.46) to 3.96 (SD=0.41); emotional
regulation, from 3.06 (SD=0.48) to 3.87 (SD=0.43); cognitive flexibility, from 3.22 (SD=0.43) to 3.98
(SD=0.38); decision-making quality, from 3.15 (SD=0.45) to 3.91 (SD=0.40); and occupational self-
regulation, from 3.09 (SD=0.47) to 3.92 (SD=0.41). Changes in the control group across these
variables were comparatively small. Assumption testing supported the use of parametric covariance
analyses. Multivariate analysis indicated a statistically significant overall group effect on the
combined cognitive and behavioral outcomes, with Pillai’'s Trace=0.68, Wilks’ Lambda=0.32,
F(5,49)=20.91, p<0.001, and partial n?=0.68. Univariate analyses demonstrated that, after controlling
for pretest scores, adjusted posttest human resource productivity was significantly higher in the
experimental group than in the control group, with adjusted means of 4.01 and 3.30, respectively,
F(1,57)=54.83, p<0.001, partial n?>=0.49. Significant group effects were also observed for
concentration and attention, F=42.67, p<0.001, partial n?=0.45; emotional regulation, F=36.92,
p<0.001, partial n®=0.41; cognitive flexibility, F=39.74, p<0.001, partial n>=0.43; decision-making
quality, F=34.58, p<0.001, partial n>=0.39; and occupational self-regulation, F=41.36, p<0.001,
partial n>=0.44. Thus, the strongest intervention effect was observed for overall human resource
productivity, followed by attention and concentration, occupational self-regulation, cognitive
flexibility, emotional regulation, and decision-making quality.

Discussion and Conclusion

The findings demonstrate that a structured neuroscience-informed intervention can substantially
improve human resource productivity and a range of cognitive and behavioral capacities associated
with effective workplace performance. The magnitude of the overall multivariate effect suggests that
the intervention did not operate through a single isolated mechanism; rather, it influenced a
coordinated set of functions involving attention, emotional control, cognitive flexibility, decision-
making, and self-regulation. This multidimensional pattern is particularly important because
workplace productivity is rarely determined by technical competence alone. Employees must
continuously allocate attention, regulate emotional reactions, adapt to changing demands, prioritize
tasks, and make decisions under conditions of uncertainty and pressure. The observed improvement
in attention and concentration may reflect the practical emphasis of the intervention on reducing
unnecessary task switching, controlling environmental distractions, recognizing cognitive overload,
and structuring periods of focused work. Better attentional control can reduce avoidable errors,
incomplete task processing, and cognitive fatigue, thereby improving the efficiency with which
employees use their available mental resources. The improvement in emotional regulation may
likewise have contributed to the overall productivity gain. Employees who are better able to identify
and regulate stress reactions are less likely to respond impulsively during demanding interactions or
operational challenges and may be more capable of maintaining stable performance under pressure.
The substantial increase in cognitive flexibility indicates that participants became better able to
reconsider problems, modify response strategies, and adjust to changing circumstances. Such
flexibility is especially relevant in technical and infrastructure organizations, where unexpected
operational conditions often require rapid adaptation rather than rigid adherence to habitual
responses. Improvements in decision-making quality may have resulted from the combined effects
of better emotional regulation, reduced cognitive overload, and deliberate interruption of automatic
responses. Likewise, the improvement in occupational self-regulation suggests that the intervention
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strengthened employees’ capacity to monitor and organize their own behavior, maintain task
priorities, and align short-term actions with work-related goals. Taken together, these changes
provide a plausible explanation for the large effect observed on overall human resource productivity.
The results also indicate that neuroscientific assistance should not be interpreted narrowly as the
direct manipulation or measurement of brain activity. In organizational settings, its practical value
may lie in translating reliable knowledge about attention, stress, executive control, motivation, and
learning into usable behavioral strategies. In this study, employees were not merely provided with
theoretical information about the brain; they were asked to apply attention-management practices,
regulate emotional responses, structure focused work, reconsider automatic reactions, and
incorporate cognitive recovery into their routines. This applied orientation is likely to be important for
converting neuroscience-related knowledge into observable organizational outcomes. At the same
time, the findings should not be understood as evidence that productivity is exclusively or primarily
neurological. Human resource productivity remains a multidimensional organizational phenomenon
shaped by leadership, job design, workload, organizational culture, technology, interpersonal
relations, incentives, individual differences, and broader working conditions. Neuroscience-informed
interventions should therefore be viewed as complementary components of a broader human
resource development strategy rather than substitutes for sound organizational management.

From an applied perspective, the findings suggest that electricity companies and other technically
intensive organizations may benefit from incorporating short, structured neuroscience-informed
modules into employee development programs. Training in attention regulation, cognitive load
management, emotional control, stress regulation, focused work, and reflective decision-making can
be integrated with conventional technical and managerial training. Such programs may be especially
useful for employees whose roles involve high responsibility, continuous monitoring, complex
information processing, or decision-making under pressure. Organizational practices can also
reinforce the effects of such interventions by reducing unnecessary interruptions, limiting excessive
multitasking, improving meeting design, allowing periods of concentrated work, and recognizing the
importance of cognitive recovery. The present study therefore supports the practical value of
integrating neuroscience-informed principles into human resource development. In conclusion, the
intervention produced significant and sizeable improvements in overall productivity, attention and
concentration, emotional regulation, cognitive flexibility, decision-making quality, and occupational
self-regulation, indicating that neuroscience-informed organizational interventions can represent a
useful complementary approach for strengthening employee capabilities and improving human
resource productivity in technically demanding organizational environments.
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