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ABSTRACT
Received: 26 Apr 2026 This study aimed to identify and synthesize the components and indicators of educational leadership
Accepted: 03 Sep 2026 based on a cognitive neuroscience approach and to develop an integrated framework for enhancing

leadership effectiveness in educational settings. This qualitative study employed a research synthesis
and meta-synthesis approach. The study population comprised quantitative and qualitative
Final Publication: 20 Feb 2027 investigations related to educational leadership, neuroscience-based leadership, and cognitive
neuroscience published between 2010 and 2025. Relevant Persian and English keywords were
searched across national and international scientific databases. Of the 225 initially identified sources,
Keywords 16 studies meeting the inclusion criteria and demonstrating sufficient conceptual relevance were
selected for final analysis. Data were analyzed according to the seven-stage synthesis procedure
proposed by Sandelowski and Barroso. The analytical process involved content analysis, coding of
leadership, Cognitive meaning units, categorization of conceptually similar codes, and integration of findings across the
selected studies. Coding reliability was additionally assessed using Holsti’s inter-coder agreement
coefficient, which yielded a value of 0.82, indicating satisfactory analytical reliability. The synthesis
leadership, Managerial skills, of the selected studies resulted in the identification of 33 subcategories classified into five overarching
categories. These included value-ethical competencies with 7 indicators, managerial skills with 9
indicators, personality characteristics with 8 indicators, communication-human skills with 6
indicators, and leadership skills with 3 indicators. The integrated findings demonstrated that
neuroscience-based educational leadership constitutes a multidimensional construct in which
leadership effectiveness emerges through the simultaneous interaction of ethical, managerial,
interpersonal, personality-related, and leadership competencies. The findings indicate that integrating
cognitive neuroscience principles into educational leadership can provide a comprehensive framework
for the selection, training, assessment, and professional development of educational leaders.
Strengthening these competencies may improve decision-making, interpersonal relationships,
emotional regulation, strategic thinking, participatory leadership, and ultimately the effectiveness of
school management.
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EXTENDED ABSTRACT
INTRODUCTION

Educational leadership is recognized as one of the central determinants of the quality
and effectiveness of educational organizations. Contemporary educational leaders are
expected not merely to perform administrative and supervisory functions but also to
establish a shared vision, guide teaching and learning processes, promote teachers’
professional development, manage human and organizational resources, and create a
supportive climate for students and staff. Accordingly, educational leadership encompasses
a broad set of professional, interpersonal, ethical, and strategic functions through which
school leaders influence organizational culture, instructional quality, teacher performance,
and student learning outcomes (1). Research on school leadership has similarly emphasized
that effective educational leadership is a multidimensional construct encompassing value
orientations, organizational and managerial capabilities, leadership styles, communication
skills, and individual characteristics (2). Models developed specifically for educational
settings further indicate that personal qualities, ethical and spiritual attributes, professional
knowledge, strategic thinking, intelligent leadership, and relationship management
constitute essential competencies of effective school leaders (17).

The complexity of educational leadership has increased considerably as schools and
educational institutions face rapid technological, social, and organizational
transformations. Digitalization, artificial intelligence, increasingly diverse learning needs,
changing patterns of teacher—student interaction, and growing expectations regarding
educational quality have created environments in which conventional administrative
leadership is insufficient. Contemporary educational leadership therefore requires
adaptability, innovation, strategic cognition, and the capacity to facilitate equitable
technological transformation (3). Digital leadership has also been associated with teachers’
innovative work behavior through mechanisms involving creativity, proactive personality,
and work engagement, demonstrating that leaders increasingly need to understand both
technological systems and human behavioral processes (4). Likewise, transformational
leadership can contribute to employee engagement by improving employees’ satisfaction
with their supervisors, highlighting the importance of relational and motivational
mechanisms in educational organizations (5). Leadership development itself is also
embedded in interpersonal processes; supervisor—student interactions, for example, may
contribute to leadership education through relational learning, modeling, and participation
within educational ecosystems (6).



Against this background, cognitive neuroscience has emerged as a potentially
valuable interdisciplinary foundation for understanding leadership behavior. Cognitive
neuroscience examines the neural and cognitive mechanisms underlying attention,
learning, memory, decision-making, motivation, emotion regulation, social cognition, and
behavioral responses. When these insights are incorporated into leadership studies, they
provide a framework for understanding why individuals respond differently to stress,
reward, uncertainty, feedback, interpersonal threat, and organizational change.
Neuroleadership consequently attempts to integrate knowledge about brain and behavioral
processes with leadership and organizational practices. Early discussions of
neuroleadership suggested that neuroscientific insights could contribute to the
development of advanced learning organizations by improving leaders’ understanding of
cognition, behavior, and organizational learning (7). Emotional intelligence has similarly
been identified as a particularly important dimension of neuroleadership because
recognizing, understanding, and regulating emotions can influence interpersonal
relationships, conflict management, motivation, and leadership effectiveness (8).

The relevance of neuroleadership becomes particularly evident in educational
organizations, where leadership is inseparable from learning, emotion, social interaction,
and human development. Neuroleadership may enable school administrators to understand
more effectively how perceptions of threat and reward, emotional experiences, motivation,
attention, trust, and interpersonal relationships influence teachers and students. Conceptual
analyses of neuroleadership have therefore emphasized its educational implications for
self-awareness, emotional regulation, trust building, communication, motivation, and the
creation of psychologically supportive educational environments (9). A systematic
examination of school leadership intelligences has also suggested that cognitive,
emotional, and social capabilities can be integrated within the emerging concept of neuro-
educational leadership (10). Moreover, research specifically addressing neuroscience-based
leadership has identified empathy, ethical decision-making, encouragement, mutual trust,
constructive communication, supportive behavior, feedback, recognition, and justice
among its important components (13).

The neuroscience perspective is also relevant to the managerial competencies
required of educational leaders. School administrators regularly engage in complex
decision-making, problem solving, resource allocation, conflict resolution, change
management, and the coordination of multiple stakeholders. These activities depend on
executive cognitive processes such as attentional control, working memory, cognitive



Fotouhi Chaykandi et al. Study and Innovation in Education and Development, Vol. 6, Issue 6: 2026

flexibility, inhibition, planning, and evaluation. Empirical research has indicated that
organizational leadership based on cognitive neuroscience can contribute to employee
training effectiveness, with social capital functioning as an important organizational
mechanism (11). Neuroscience-based educational interventions have also been used to
enhance managers’ psychological empowerment, including perceptions of competence,
self-determination, meaningfulness, and impact (16). Similarly, neuroscience-informed
innovative leadership models have highlighted the integration of cognitive, behavioral,
structural, and interactive dimensions in organizational leadership (12). Intelligent
educational leadership models further emphasize time management, educational analysis,
technology use, monitoring, and improvement of learning processes as important
managerial capabilities (15).

Another important consideration is that neuroscience-based leadership cannot be
reduced to managerial efficiency or cognitive performance. Ethical and value-oriented
dimensions remain fundamental because knowledge about motivation, emotion, and
behavioral influence must be exercised responsibly. Positive leadership models developed
for school administrators have emphasized virtues, positive emotions, constructive
behaviors, and positive organizational cultures and climates (18). Contemporary
conceptualizations of spiritual leadership similarly stress values, meaning, responsibility,
and ethically grounded leadership within educational institutions (14). Furthermore,
neuroscience-based leadership indicators have been associated with interpersonal trust,
organizational communication, motivation, perceived fairness, positive attitudes toward
errors, and improved working relationships (19). These findings suggest that ethical values
and interpersonal competencies are not peripheral to neuroleadership but constitute
fundamental conditions for translating cognitive and neuroscientific knowledge into
constructive educational practice.

Leadership effectiveness is additionally dependent on professional assessment and
continuous development. Competencies must be identified, developed, and evaluated
through approaches that extend beyond traditional measures of administrative knowledge.
Complementary assessment approaches in teacher and school leadership training have
consequently emphasized multidimensional assessment of professional capabilities (23).
Research on successful leadership among school principals has likewise highlighted
professional development, general managerial capabilities, participatory and distributed
leadership, and leaders’ individual characteristics (24). Teachers’ understanding of
educational neuroscience is also important because inaccurate or superficial interpretations



of neuroscientific evidence can hinder its educational application; knowledge, attitudes,
and the ability to translate neuroscience into appropriate practice therefore require
systematic professional development (22). In addition, leadership style has been linked to
teacher creativity through mechanisms such as creative self-efficacy, emphasizing the
importance of creating cognitive and psychological conditions conducive to innovation
(25). The complementary relationship between conventional and digital leadership
observed in academic environments further indicates that contemporary leadership requires
the integration of technological, relational, and human competencies (21).

Despite the growing literature on educational leadership, neuroleadership, positive
leadership, digital leadership, and educational neuroscience, the available evidence
remains fragmented. Individual studies tend to emphasize particular dimensions, including
ethical values, managerial competence, personality, communication, emotional
intelligence, innovation, or leadership style, while an integrated classification of cognitive
neuroscience-based educational leadership components remains insufficiently developed.
Therefore, synthesizing the available evidence is necessary to establish a comprehensive
framework capable of supporting leadership selection, development, assessment, and
professional training. Accordingly, the present study aimed to identify and synthesize the
components and indicators of educational leadership based on a cognitive neuroscience
approach.

METHODS AND MATERIALS

This study adopted a qualitative approach using research synthesis and meta-
synthesis. The study population consisted of quantitative and qualitative studies addressing
educational leadership based on cognitive neuroscience, neuroleadership, and conceptually
related leadership models published between 2010 and 2025. Studies presenting
descriptive findings or leadership models relevant to the research question were
considered. A systematic search was conducted using Persian and English keywords
corresponding to leadership, leadership styles, educational leadership, and neuro-centric
leadership. International and national scientific databases were examined to identify
potentially relevant sources.

The initial search yielded 225 records. The identified documents were screened
according to their publication period, relevance to the research question, content, and
suitability for synthesis. Titles and abstracts were initially reviewed, after which potentially
relevant full texts were examined more closely. Following screening and eligibility
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assessment, 16 studies with sufficient conceptual relevance to cognitive neuroscience-
based educational leadership were retained for the final synthesis.

The analytical procedure followed the seven-stage research synthesis framework
used in the study. First, the research question was formulated. Second, the relevant
literature was systematically reviewed. Third, eligible studies were identified and selected.
Fourth, findings and information relevant to the research question were extracted from each
study. Fifth, qualitative findings were analyzed, coded, compared, and integrated. Meaning
units were identified within the selected studies, assigned initial codes, and grouped
according to conceptual similarities. Coding continued until no substantially new concepts
emerged. The codes were subsequently organized into subcategories and overarching
categories. In the sixth stage, coding reliability was examined through independent coding
and Holsti’s inter-coder agreement coefficient. The obtained reliability coefficient was
0.82, exceeding the acceptable threshold and supporting the reliability of the coding
process. Finally, the synthesized categories and indicators were organized and presented
as the principal components of cognitive neuroscience-based educational leadership.

FINDINGS

The synthesis of the selected studies resulted in the identification of 33 subcategories
distributed across five main categories of cognitive neuroscience-based educational
leadership. The five overarching categories were value-ethical competencies, managerial
skills, personality characteristics, communication-human skills, and leadership skills.

The first main category, value-ethical competencies, consisted of seven indicators.
These included empathy characterized by understanding, respect, and responsibility in
human interaction; attention to organizational values; ethical behaviors and ethically
oriented actions; commitment to moral virtues; spiritual orientation; job satisfaction; and
merit-based selection. The findings indicated that moral and value-based considerations
constitute a central dimension of educational leadership rather than an auxiliary
characteristic.

The second and largest category was managerial skills, comprising nine indicators.
These consisted of time management, change management, improvement of learning,
general managerial skills, supervision and control, development-oriented leadership in the
educational process, mastery of up-to-date knowledge, professional knowledge, and human
resource management. This category reflected the operational and professional capacities
required for translating leadership principles into effective school management.



The third category, personality characteristics, included eight indicators: adherence
to rules, strategic insight, willingness to confront challenges, work commitment, creativity,
motivational and inspirational orientation, determination, and the capacity to establish
intimacy and positive interpersonal closeness. These findings highlighted the importance
of the leader’s relatively enduring personal and behavioral qualities in shaping educational
leadership performance.

The fourth category was communication-human skills, encompassing six indicators:
effective and constructive communication, influential and credible organizational
leadership among staff, appropriate communication with members of the organization,
conflict-resolution skills, interaction-building skills, and the creation of a participatory
climate. These components demonstrated the central role of interpersonal processes in
coordinating educational activities and engaging organizational members.

The fifth category, leadership skills, included three indicators: adopting
transformational, participatory, and creative leadership styles; strategic thinking; and
intelligent leadership. Collectively, the findings showed that cognitive neuroscience-based
educational leadership represents a multidimensional competency structure rather than a
single leadership style or behavioral characteristic. Effective leadership emerges through
the integration of ethical orientation, managerial competence, appropriate personality
characteristics, interpersonal capability, and higher-level leadership skills.

DISCUSSION AND CONCLUSION

The findings demonstrate that educational leadership based on cognitive
neuroscience should be conceptualized as an integrated system of competencies. The five
identified dimensions are mutually reinforcing and collectively explain the capacities
required for effective leadership in contemporary schools. Cognitive neuroscience
therefore does not constitute an independent replacement for established theories of
educational leadership; rather, it offers a deeper perspective for understanding the
cognitive, emotional, motivational, and interpersonal processes through which leadership
practices exert their effects.

The identification of value-ethical competencies as a major category indicates that
effective neuroscience-based leadership must remain grounded in human and professional
values. Understanding how individuals respond to rewards, threats, social evaluation, and
emotional experiences creates considerable potential for influencing behavior, but such
knowledge is educationally constructive only when it is accompanied by empathy, justice,
responsibility, and respect. Ethical leadership can strengthen trust and psychological
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safety, thereby allowing teachers and other school members to participate, communicate,
and engage more openly in organizational activities.

Managerial skills constituted the most extensive category, demonstrating that
neuroscience-based knowledge must eventually be translated into practical managerial
behavior. Understanding cognitive processes is meaningful for school leadership when it
improves planning, decision-making, change management, human resource management,
supervision, and the management of learning processes. In this regard, cognitive
neuroscience may help leaders understand the importance of attention, executive
functioning, cognitive flexibility, emotional regulation, and stress responses in their own
behavior and in the behavior of others.

The emergence of personality characteristics as a distinct category further indicates
that effective leadership depends not only on acquired professional knowledge but also on
personal dispositions that shape responses to organizational challenges. Strategic insight,
creativity, determination, commitment, and challenge orientation are particularly important
in educational contexts characterized by uncertainty and continuous change. Leaders must
remain sufficiently flexible to respond to new problems while maintaining the commitment
and stability necessary to guide schools toward long-term goals.

Communication-human skills were also central to the synthesized framework.
Educational leadership is fundamentally relational because administrators achieve most
organizational objectives through interactions with teachers, students, parents, and other
stakeholders. Effective communication, conflict management, interpersonal influence, and
participatory climate-building can increase trust, reduce interpersonal tension, and promote
collective engagement. From a cognitive neuroscience perspective, the importance of these
capabilities can be understood through the close relationship between social interaction,
emotional responses, perceived safety, motivation, and collaborative behavior.

Finally, leadership skills involving transformational, participatory, creative,
strategic, and intelligent leadership demonstrate that contemporary educational leaders
must extend beyond routine administration. They need to create direction, facilitate change,
encourage participation, inspire organizational members, and make strategic judgments
under complex conditions. The integration of these capabilities with ethical values,
managerial competence, appropriate personality attributes, and communication skills
provides a more comprehensive understanding of neuroscience-informed educational
leadership.



Overall, the study concludes that cognitive neuroscience-based educational
leadership consists of five interdependent domains comprising 33 specific indicators. The
resulting framework provides a potentially useful conceptual foundation for the selection,
training, professional development, and assessment of educational leaders. By integrating
cognitive and neuroscientific understanding with established ethical, managerial,
interpersonal, personality, and leadership competencies, educational systems may develop
leaders who are better prepared to manage complex school environments, support teachers,
facilitate learning, strengthen organizational relationships, and guide educational
institutions toward sustained effectiveness.
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