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Abstract

This narrative inquiry study explored how elementary school principals used
metaphors to describe their leadership approaches and whether those metaphorical
expressions reflected principles consistent with a living systems perspective. Guided by
the biomimicry conceptual framework, the study examined the types of metaphors
school leaders employed and the extent to which their language revealed orientations
were more aligned with organic, adaptive leadership models than with traditional
mechanistic or hierarchical structures. Biomimicry, rooted in the premise that nature's
time-tested evolutionary strategies offer solutions. Six elementary school principals
currently serving in urban, suburban, and rural school districts across Alabama
participated in this qualitative study. Six prominent themes emerged from the analysis:
people-centered leadership, continuous learning and adaptability, self-awareness and
reflection, servant leadership, navigating complexity and uncertainty, and relational trust
and transparency. Viewed through the biomimicry conceptual framework, these themes
collectively suggested that participants conceptualized leadership as adaptive,
relational, and interconnected rather than mechanistic or hierarchical. The findings
support and extend existing theoretical frameworks including transformational
leadership, culturally responsive school leadership, adaptive leadership, and servant
leadership by situating them within a unified living systems perspective that emphasizes
adaptability, relational trust, and human flourishing. The study contributes an important
theoretical bridge between the natural sciences and educational leadership scholarship,
suggesting that biomimicry offers not merely a metaphorical curiosity but a substantive

and actionable framework for reimagining how schools are led.
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Chapter 1 Introduction

In the twenty-first century, school leaders encounter increasing challenges in
building and sustaining positive school cultures within complex educational
environments. These challenges have contributed to a growing emphasis in educational
leadership on models that distribute leadership roles and share decision-making across
the organization to foster school improvement and manage systemic change
(Kosterelioglu, 2017). Lichtenstein et al. (2006) noted that this paradigm shift introduces
“a complex system perspective which introduces a new leadership ‘logic’ to leadership
theory and research by understanding leadership in terms of an emergent event rather
than a person” (p. 3). Supporting this systems-oriented view, Day and Leithwood (2007)
found that successful principals in their study adopted a living systems approach,
viewing their schools as dynamic ecosystems.

The field of biomimicry, also known as biomimetics, supports this ecological
perspective by encouraging leaders to look to nature for strategies that promote
sustainability, adaptability, and innovation. Benyus (1997) described biomimicry as “an
innovative design concept that draws from nature, its elements, and processes to solve
complex human problems” (p. 2). Educational leaders who embrace this philosophy
shift their view of schools from mechanical structures to living, adaptive systems (Day &
Leithwood, 2007). As Bell (2016) asserted, educators operate within complex
organizational ecosystems and bear the responsibility of preparing students to lead
sustainable lives.

The evolving profiles of student learners, educators, and school communities

require leaders to implement more personalized, differentiated learning approaches
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(Kilag et al., 2023). Consequently, educational leaders are challenged to build
meaningful networks among schools and their surrounding communities, enriching
school practices with relevant resources and lived experiences (Ford, 2004; Seidl, 2007,
Sleeter, 2001). This shift reflects a broader understanding of educational change as a
reflection of life quality—measured not only by intelligence but also by the extent to
which each generation understands and embraces societal norms (Reeves, 2006;
Stromquist, 2002; Wibowo, 2015).

Studies confirm that transformational leadership paired with high-quality
pedagogy significantly boosts student achievement (Lumadi, 2014; Marks & Printy,
2003). Central to this leadership model is the school leader’s ability to articulate a clear
vision, foster shared goals, and establish collaborative standards for school success
(Leithwood & Riehl, 2003; Wiyono, 2018). Schools, as formal organizations, represent
collaborative systems involving principals, teachers, staff, students, and communities
working together to achieve common goals (Gamage & Pang, 2003; Valentine & Prater,
2011). In this light, the community structures found in natural ecosystems offer lessons
on sustainability, mutual support, and balance. Capra (1996) emphasized that living
systems are inherently self-regulating, adaptable, and sustainable when left
undisturbed. Such systems promote organizational health by cultivating feedback and
connection elements that enable systems to adapt and self-renew (Livne-Tarandach &
Bartunek, 2009).

Educational environments characterized by connectedness and feedback loops
can foster deeper student awareness of themselves and the broader systems they

inhabit (Axley & McMahon, 2006). In response to this systemic complexity, successful
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schools have increasingly adopted interdisciplinary leadership structure-such as School
Management Teams (SMTs) to distribute managerial and pedagogical responsibilities
(Bush & Glover, 2014).

In recent years, nature-inspired metaphors have become more prevalent in
educational leadership discourse. These metaphors emphasize principles such as
adaptability, interconnectedness, growth, and sustainability core components of
effective school leadership (Lakoff & Johnson, 2008). School principals who incorporate
such metaphors are better equipped to cultivate sustainable, responsive, and resilient
school communities. As Day and Leithwood (2007) reiterated, successful leaders see
their schools not as static organizations but as dynamic living systems. This perspective
aligns with Benyus’s (1997) view of nature as a source of solutions to complex human
challenges.

The use of nature-based metaphors also enables principals to create
collaborative and adaptive school cultures. Livhe-Tarandach and Bartunek (2009)
highlighted that when systems prioritize connectedness and feedback, they become
capable of self-transformation. Such flexibility is essential in today’s educational climate,
where principals must balance instructional leadership, student needs, and community
engagement while advancing student achievement (Nettles & Herrington, 2007).
Through nature’s lens, leaders can better interpret and apply the systemic principles of
growth and sustainability that underpin effective school reform (Bush & Glover, 2014).

The Role of Principals in Modern School Leadership
Elementary school principals serve as key agents in shaping both the academic

and cultural landscapes of their institutions. Effective principals cultivate environments
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that promote academic excellence, cultural competence, and social-emotional
development (Johnson & Smith, 2022). In doing so, they must navigate complex
relationships with students, staff, families, and community partners while maintaining a
clear, strategic vision for school improvement.

The role of the principal has evolved to encompass both instructional and
operational leadership. Leithwood & Riehl (2003) argued that successful principals are
deeply engaged in curriculum development, teacher mentorship, and data-informed
decision-making, while also managing school operations and sustaining a positive
culture. Their leadership directly impacts teacher morale, student outcomes, and school
climate. Further, culturally responsive leadership approaches have been shown to
improve parent engagement and academic performance among diverse student
populations (Muhammad Khalifa et al., 2016).

Professional development and lifelong learning remain central to effective school
leadership. Principals who model ongoing learning and participate in professional
networks are better prepared to address contemporary challenges, such as educational
equity, technology integration, and student mental health (Leithwood & Riehl, 2003;
Bush & Glover, 2014; Hallinger, 2020) By learning from nature and applying
metaphorical understandings of complex systems, school leaders can design innovative
leadership models, organizational structures, and educational practices that are more
efficient, sustainable, and resilient (Wheatley, 2006).

While nature-based metaphors hold great promise, further research is needed to
explore their long-term impact. It remains unclear whether biomimetic and metaphor-

based leadership frameworks consistently lead to higher school performance, more
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effective teaching and learning, and increased engagement among all stakeholders. As
Blok and Gremmen (2016) observed, our technical and organizational capacity to
replicate natural systems within human institutions remains limited. Thus, the purpose of
this chapter is to explore the leadership approaches of school principals and determine
the extent to which nature-inspired principles and metaphors enhance communication,
school sustainability, and organizational effectiveness.

Purpose of the Study

The purpose of this narrative inquiry study was to explore elementary principal’s
use of metaphors in their descriptions of their leadership approaches. | am particularly
interested in the types of metaphors that school leaders use and whether there is
evidence that some leaders convey more of a living systems perspective than others.
Metaphors serve as powerful cognitive tools that reveal underlying beliefs and
assumptions about organizational functioning and the nature of leadership itself. The
language leaders choose often unconsciously reflects their mental models about how
schools operate and their role within the educational ecosystem. By analyzing these
metaphorical expressions, we may gain insight into how principals conceptualize their
work in ways that either reinforce mechanistic, hierarchical structures or embrace more
organic, adaptive approaches to school leadership.

Nature-inspired leadership principles emphasize concepts such as adaptability,
diversity, and interconnectedness, which are particularly relevant for elementary
principals in elementary education. These leaders often work in diverse communities
were traditional, hierarchical leadership models may be less effective. In their study, Lee

and Ding (2023) found that hierarchical cultures can compromise the effectiveness of
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transformational leadership, leading to reduced performance feedback and job
performance. By adopting leadership strategies that mirror natural systems' ability to
adapt and thrive in changing conditions, principals can create more flexible and
responsive school cultures (Tidball & Krasny, 2011). This approach can lead to
improved student outcomes, enhanced teacher satisfaction, and stronger community
partnerships, all of which are critical for addressing the educational disparities that often
affect students.

Furthermore, nature-inspired leadership principles can provide elementary
principals with a framework for sustainable and ethical decision-making. In natural
systems, sustainability is achieved through balanced relationships and efficient resource
use. Similarly, principals can apply these concepts to manage school resources
effectively, foster collaborative relationships, and make decisions that consider long-
term impacts on students, staff, and the community (Schein, 2015). By incorporating
these principles, elementary principals can not only enhance their leadership
effectiveness but also serve as role models for sustainable and equitable educational
practices, potentially influencing broader systemic change in education.

Research Questions

The following is the overarching research question that was used to guide this
study: what metaphors do principals use to describe their leadership experiences, and
what do these metaphors reveal about their perceptions of leadership, decision-making,

and school culture?
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Conceptual Framework
Biomimicry is an innovative approach that seeks to address human challenges
by drawing inspiration from nature's time-tested patterns and strategies (Biomimicry
Institute, 2018). This field is based on the premise that nature, through its long
evolutionary process, has already developed solutions to many of the problems we
currently face. By studying and emulating natural forms, processes, and ecosystems,

we can create more efficient and sustainable technologies and systems.

Sociobiology
Nature's Life Systems
Principles Thinking
Biomimetic
Leadership
Biomimi Professional
romimicry Standards for
Thlnkm_g for Educational
Social Leadership
Innovation (PSEL)
Contemporary
Leadership
Theories

Figure 1. Biomimetic leadership refers to the ability to lead effectively by applying
nature’s proven strategies to initiate growth, optimal interconnection, interdependency,
and positive outcomes in an organization. Its conceptual foundation lies at the
intersection of various disciplines such as a) nature’s six Life Principles, b) biomimicry
thinking elements for social innovation (Ethos, Emulate, Reconnect), c) sociobiology, d)
systems thinking, e) professional standards for educational leadership and f)
contemporary leadership theories.

The biomimicry framework operates on three fundamental levels: form, process,

and ecosystem. At the form level, it involves mimicking physical structures found in
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nature, such as the aerodynamic properties of bird wings or the water-repellent
characteristics of lotus leaves. The process level focuses on replicating natural
methods, like photosynthesis in plants. At the ecosystem level, biomimicry examines the
interactions between organisms and their environments to create sustainable, closed-
loop systems applicable to human designs (Biomimicry Institute, 2018). This approach
requires a shift in perspective, viewing nature as a mentor rather than merely a resource
for exploitation, and encourages interdisciplinary collaboration among biologists,
engineers, designers, and other professionals to develop innovative solutions (Zwart,
2019).

The biomimicry design process typically follows two main approaches: "design
looking to biology" and "biology influencing design" (Zari, 2007). The former involves
defining a human need or design problem and then exploring how organisms or
ecosystems solve similar challenges. The latter starts by identifying a particular
characteristic, behavior, or function in an organism or ecosystem and translating that
into human designs. This field, also known as biomimetics, promotes a perspective of
learning from nature, enabling us to live more resourcefully (Benyus, 1997). By applying
these principles, biomimicry has led to advancements in various fields, including
architecture, materials science, energy production, and waste management, offering the
potential for more sustainable and resilient human systems (Zwart, 2019).

The biomimicry conceptual framework served as an ideal theoretical lens for this
study on elementary principals' use of nature-inspired leadership metaphors. By
examining how principals employ natural metaphors to convey leadership principles, the

research directly connects to biomimicry's fundamental approach of drawing solutions
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from nature's established patterns and strategies. Just as the biomimicry framework
operates on the levels of form, process, and ecosystem, principals utilizing nature-
inspired metaphors may similarly conceptualize their leadership across these
dimensions—adopting structural approaches from nature, implementing natural
processes in decision-making, and viewing their schools as interconnected ecosystems
rather than mechanical hierarchies.

Furthermore, this conceptual framework aligned with the purpose of this narrative
inquiry study will be to explore elementary principal’s use of metaphors in describing
their leadership approach. The biomimicry design process of "design looking at biology"
and "biology influencing design" mirrors how principals might deliberately seek nature-
based solutions to educational challenges or intuitively adopt leadership approaches
that reflect natural systems. As the research examines principals' metaphorical
language, it will reveal how leaders are already implementing biomimicry principles in
their practice, potentially providing insights into how nature-inspired leadership can
address the identified problems of low academic achievement, declining parent
involvement, and teacher retention challenges in 21st-century schools.

Research Design

The research method for this study was a qualitative approach. Qualitative
approaches in research are approaches that focus on understanding complex
phenomena through in-depth exploration of human experiences, behaviors, and
perspectives. These methods typically involve collecting non-numerical data through
techniques such as interviews, observations, focus groups, and document analysis

(Creswell & Poth, 2018). Qualitative researchers aim to uncover rich, detailed
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descriptions of the subject under study, emphasizing the context and nuances that
shape individuals lived experiences. This approach is particularly useful when exploring
topics that are not easily quantifiable or when seeking to understand the underlying
motivations, beliefs, and attitudes that influence human behavior (Patton, 2015).
Qualitative research is characterized by its inductive nature, where researchers often
begin with specific observations and data, then work towards developing broader
theories or concepts (Patton, 2015).

Narrative design offers several advantages in qualitative research. First, it
provided a holistic view of participants' experiences, allowing researchers to explore the
interconnections between various aspects of their lives and the broader social contexts
in which they occur (Creswell & Poth, 2018). Second, narrative research gave voice to
marginalized or underrepresented groups, providing a platform for their stories to be
heard and understood (Lieblich et al., 1998). Third, this approach can capture the
nuances and complexities of human experiences, including contradictions and
ambiguities, which may be overlooked in more structured research designs (Bold,
2012). Additionally, narrative research can be particularly effective in studying
processes of change and development over time, making it valuable for exploring topics
such as identity formation, career trajectories, or adaptation to life transitions
(McAdams, 2008). Finally, the rich, detailed accounts produced through narrative
research can be highly engaging and accessible to a wide audience, potentially

increasing the impact and reach of the research findings (Polkinghorne, 1995).
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Assumptions

This study operated under several key assumptions. First, it was assumed that
the elementary principals participating in the study had a basic understanding of
different leadership principles and were willing to openly share their experiences and
perspectives on implementing these principles in their schools. Second, it was assumed
that the participants would provide honest and accurate accounts of their leadership
practices and the challenges they face in their roles. Third, the study assumed that the
findings will be relevant and potentially transferable to other elementary principals
working in similar contexts, while acknowledging the unique characteristics of each
school and community.

Fourth, the study assumed that the principals' narratives and metaphorical
language reflect their authentic leadership philosophies and are not merely aspirational
or performative responses constructed for the research context. Six, it was assumed
that the biomimicry conceptual framework may provide a theoretical lens to analyze and
interpret principals' use of metaphors in elementary school settings in conjunction to
nature-inspired leadership principles.

Delimitations

This study was delimited in several ways to maintain a focused scope and
ensure feasibility of this research study. The research employed a qualitative narrative
inquiry approach prioritizing depth of understanding over generalizability, while being
geographically confined to three school districts in the southern United States.
Participation was limited to 6 principals to allow for thorough interviews and analysis

within the study's time constraints, with specific examination of nature-inspired
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leadership metaphors rather than all aspects of school leadership. This focused
approach allowed for an in-depth exploration of the unique experiences and
perspectives of this specific group of educational leaders, though the research
concentrated on principals' perspectives and experiences without directly measuring the
impact of their leadership on quantitative outcomes such as student achievement
scores or teacher retention rates. These necessary delimitations ensure a manageable
and focused research project; while acknowledging they may limit the generalizability of
findings to broader contexts.
Limitations

Limitations are potential weaknesses in a study and are out of the control of the
researcher (Miles and Scott (2019). This study on elementary principals' use of nature-
inspired leadership metaphors has several limitations that should be acknowledged.
First, the research design using narrative inquiry methodology, while appropriate for
exploring principals' experiences and perspectives, inherently limits the breadth of data
collection and may introduce challenges related to subjectivity in interpretations of
metaphorical language (Clandinin & Connelly, 2000). The richness of narrative data
comes at the expense of more generalizable findings that might be obtained through
mixed methods approaches.

Second, the sample size of 6 elementary principals for this small number of
participants may not capture the full range of experiences and perspectives among
elementary school leaders in Alabama (Creswell & Poth, 2018). The sampling method,

which is focused on elementary principals within specific Alabama school districts,
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further restricts the diversity of contexts represented in the study, potentially overlooking
important regional or demographic variations in leadership approaches.

Third, regarding generalizability and external validity, findings from this study
may not be transferable to middle or high school contexts, to schools in other states
with different educational policies, or to schools with significantly different demographic
compositions (Patton, 2015). The unique educational landscape of Alabama, with its
particular challenges and resources, limits the direct applicability of findings to dissimilar
contexts, though theoretical insights may still provide value to the broader educational
leadership community.

Fourth, limitations in data collection instruments were likely to emerge, as
interview protocols designed to elicit metaphorical thinking may not equally resonate
with all participants, potentially privileging those who naturally think in metaphorical
terms (Maxwell, 2010). The self-reported nature of principals' accounts also introduces
potential for social desirability bias, where participants may describe their leadership in
ways they believe align with researcher expectations regarding nature-inspired
approaches.

Fifth, time constraints may impact the depth of relationship building with
participants and limit opportunities for follow-up interviews or member checking (Ravitch
& Carl, 2021). The cross-sectional nature of the study captures principals' perspectives
at a single point in time, which may not reflect the evolution of their leadership
approaches or the long-term impacts of nature-inspired leadership principles on school

outcomes. These limitations should be considered when interpreting the findings of this
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study and could inform the design of future research on nature-inspired leadership in
educational settings.
Significance of the Study

This study may be significant for elementary principals as it explores nature-
inspired leadership principles that could help them navigate the complex challenges of
21st century schooling. By examining how elementary principals apply these principles,
the study may provide valuable insights into more adaptive, collaborative, and
sustainable leadership approaches. This could equip principals with new strategies to
improve school culture, increase student achievement, enhance teacher retention, and
better respond to the diverse needs of their school communities. The findings may offer
practical guidance for principals seeking to move beyond traditional, hierarchical
leadership models towards more flexible and responsive styles that foster resilience and
innovation in their schools.

This research addresses a critical gap in the educational leadership literature by
focusing specifically on the intersection of biomimicry principles and elementary school
leadership. While research exists on distributed leadership (Harris & Jones, 2017,
Leithwood, 2016), adaptive leadership approaches (Burns, H., Vaught, H., & Bauman,
C. (2015) and the general application of systems thinking to educational settings
(Jacobson et al., 2019; Mason, 2010), few studies have explicitly examined how nature-
inspired metaphors and principles can be systematically applied to elementary school
leadership. The existing literature on nature-inspired leadership in education is primarily
theoretical (Capra & Luisi, 2014; Goleman & Senge, 2014), with limited empirical

research investigating how these principles manifest in the daily practices and decision-
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making processes of elementary principals. This study may contribute valuable
empirical data to this emerging field by documenting and analyzing the specific nature-
inspired metaphors used by principals and their practical applications in school
leadership contexts.

Definition of Terms

Biomimicry -as a practice that mimics nature’s genius to solve human challenges
and provides hope for sustainable futures. Biomimicry is noted with “innovation inspired
by nature” (Benyus, 2002); a practice that learns from and mimics the strategies found
in nature to solve human design challenges (Benyus, 1997).

Dynamic balance refers to the ability of a system to maintain stability while
simultaneously adapting to change, often characterized by continuous adjustments and
feedback processes that allow the system to respond to both internal and external
stimuli (Johnson, 2022).

Sustainability- “The ability to be sustained, supported, upheld, or confirmed; the
quality of not being harmful to the environment or depleting natural resources, and
thereby supporting long-term ecological balance” (Sustainability Definition & Meaning |
Dictionary.com, 2020).

Nested System Artificial Intelligence [Al] defines a nested system as a system
that is composed of smaller subsystems, each of which can itself be a system. These
subsystems operate within the larger system and may also contain their own
subsystems, creating layers or levels of systems within systems. This hierarchical
organization allows for complex structures and behaviors, with each layer contributing to

the overall functionality and dynamics of the entire system (OpenAl, 2024).
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Self-organization and Emergence refer to the processes by which new
structures, practices, or solutions arise spontaneously from the interactions of various
stakeholders within the school system. From a complexity perspective, innovation
frequently emerges through the dynamic interactions of organizational members rather
than through top-down direction. As individuals respond to changing conditions and
collaborate to address challenges, new approaches to teaching, learning, and problem-
solving may develop organically within the system (Capra, 1996; Lichtenstein et al.,
2006).

Organization of the Study

This chapter was organized into several key sections to provide a comprehensive
introduction to the study. It begins with an overview of the current challenges facing
school leaders in the 21st century and introduces the concept of nature-inspired
leadership principles. The problem statement followed, highlighting the inadequacies of
traditional leadership approaches in addressing contemporary educational challenges.
The purpose of the study is then clearly stated, focusing on exploring elementary
principals' use of nature-inspired leadership principles. Research questions that will
guide the study are presented, followed by a description of the conceptual framework
based on biomimicry. The chapter then outlines the qualitative narrative inquiry
research design chosen for this study. Assumptions underlying the research are
discussed, along with the study's delimitations and limitations. The significance of the
study for various stakeholders, including principals, teachers, parents, and

policymakers, is then explained. Key terms used throughout the study are defined for
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clarity. Finally, the chapter concludes with this overview of its organization, providing a
roadmap for readers to navigate the content effectively.

Chapter 2 will present a comprehensive literature review, providing a theoretical
foundation for the study. It will begin with an in-depth exploration of nature-inspired
leadership principles, tracing their origins and applications in various fields. The chapter
will then examine current research on school leadership, with a specific focus on the
challenges and experiences of elementary principals. Literature on biomimicry and its
potential applications in educational leadership will be reviewed. Finally, it will identify
gaps in the existing literature that this study aims to address.

Chapter 3 will detail the methodology of the study. It will begin by restating the
research questions and explaining the rationale for choosing a qualitative narrative
inquiry approach. The chapter will describe the participant selection process, data
collection methods (including interview protocols and data analysis procedures. Ethical
considerations, measures to ensure trustworthiness and credibility of the research, and
the researcher's positionality will also be addressed. The chapter will conclude with a
discussion of the study's limitations and delimitations.

Chapter 4 will present the findings of the study. It will begin with a brief overview
of the data collection and analysis process. The main body of the chapter will be
organized around the key themes or narratives that emerged from the data, supported
by rich, descriptive quotes from the participants. The findings will be presented in
relation to the research questions, highlighting both common patterns and unique
perspectives among the participants. The chapter may include visual representations of

the data, such as tables or figures, to enhance clarity.
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Chapter 5 will provide a discussion of the findings, conclusions, and
recommendations. It will begin by summarizing the key findings and relating them back
to the research questions and existing literature. The chapter will then discuss the
implications of these findings for educational leadership practice, policy, and theory.
Recommendations for elementary principals, school districts, and educational
leadership programs will be provided. The chapter will also suggest directions for future
research based on the study's findings and limitations. Finally, it will conclude with a
reflection on the significance of the study and its contribution to the field of educational

leadership.
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Chapter 2: Literature Review

The evolution of leadership theories in educational settings reflects a significant
transformation from traditional hierarchical models to more collaborative and
constructivist approaches, marking a fundamental shift in how effective leadership is
conceptualized in fostering meaningful educational change and student success
(Lambert et al., 1995). As education continues to face increasingly complex challenges
in the 21st century, the integration of living systems principles offers innovative
frameworks for understanding and implementing more effective leadership practices in
schools. Drawing primarily from Lambert et al.’s (1995) constructivist leadership theory
and Benyus (1997) biomimicry principles, this literature review examines how natural
systems' characteristics such as interconnectedness, adaptability, and sustainability can
inform and enhance educational leadership practices. The review explores the
theoretical foundations of living systems thinking in education, including the application
of ecological principles to school leadership and the use of metaphors in understanding
leadership dynamics. Furthermore, it investigates how school principals function as
system leaders, managing multiple interconnected components while fostering
collaborative learning environments that mirror natural ecosystems. Through the lens of
biomimicry and living systems theory, this review examines how educational leaders
can create more resilient, adaptive, and sustainable school environments that better
serve the needs of 21st-century learners. The analysis culminates in exploring how the
integration of living systems principles with traditional leadership frameworks can
transform educational institutions into more dynamic, responsive, and effective learning

organizations (Netolicky, 2020).
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Overview of Leadership Theories in Education

The evolution of leadership theories in educational settings has undergone
significant transformation over the decades, shifting from hierarchical models to more
collaborative and constructivist approaches. This evolution reflects a deeper
understanding of how effective leadership can foster meaningful educational change
and student success. The progression of these theories demonstrates the education
field's growing recognition that leadership extends beyond individual administrators to
encompass the broader school community (Lambert, 2002). Khalifa (2012) found an
urban school leader increasing student achievement and garnering trust by establishing
a strong community presence, creating opportunities for parents to come into the
school, and participating in community-based advocacy.

Additionally, research describes how school leaders build relationships with
families, engage in public school-community organization partnerships, and address
community goals with school resources (Auerbach, 2009; Cooper et al., 2010; Ishimaru,
2013; Jordan & Wilson, 2017). Effective leaders emphasize reciprocal relationships
where families feel their voices are heard and valued (Ishimaru, 2017).

Early theories of educational leadership were heavily influenced by industrial and
business models, emphasizing top-down management structures, and centralized
decision-making processes. These traditional approaches viewed the principal or
administrator as the primary source of knowledge, vision, and direction for the school
community. According to Lambert (2002), this singular view of leadership created
dependencies and failed to utilize the full potential of the professional community within

schools. The "great man" theory of leadership, which dominated early educational
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administration thinking, suggested that leaders possessed innate qualities that made
them naturally suited for leadership roles. This perspective led to leadership
development programs focused primarily on identifying and cultivating individuals with
presumed leadership traits rather than developing leadership capacity throughout the
educational organization.

As understanding of organizational dynamics evolved, educational leadership
theories began incorporating more participatory elements. This shift recognized that
effective school leadership requires the engagement and contribution of multiple
stakeholders. Lambert (2002) emphasizes that this transition marked a crucial turning
point in educational leadership theory, acknowledging that sustainable school
improvement depends on broad-based, skillful participation in the work of leadership.
The emergence of distributed leadership concepts challenged the traditional hierarchical
model, suggesting that leadership should be spread across the school community rather
than concentrated in a single position or person (Ishimaru, 2017). This approach aligns
with Lambert's constructivist leadership framework, which views leadership as a
learning process shared among participants rather than a set of behaviors or
characteristics possessed by individuals (Ishimaru, 2017).

Lambert's constructivist leadership theory represents a significant change in
basic assumptions in understanding educational leadership. The framework is built on
several key principles that fundamentally reshape how we conceptualize leadership in
educational settings. Central to this approach is the concept of reciprocal learning
processes, where leadership emerges through the collaborative construction of

meaning and knowledge. Leadership is not something done to others but rather a

32



process of mutual learning and development. As school organizations become more
complex, diffuse and networked, various forms of direction and influence will be
required to respond to quickly shifting and changing learning environments” (Harris,
2013, p. 547). A fundamental aspect of constructivist leadership is the development of
shared purpose and vision through collective meaning-making. Rather than imposing a
predetermined vision, leaders facilitate processes that enable the school community to
construct common understanding and shared goals. This collaborative approach
ensures broader ownership and commitment to organizational objectives. Additionally,
constructivist leadership emphasizes the deliberate development of leadership capacity
throughout the organization, creating structures and opportunities for teachers, staff,
and community members to develop their leadership skills and contribute to school
improvement efforts. Lambert (1998) argued that sustainable school improvement
requires building leadership capacity at all levels of the organization.

Modern educational environments demand leadership approaches that can
respond to increasingly complex challenges. The constructivist leadership framework
provides a valuable model for addressing these challenges by fostering collaborative
inquiry and problem-solving, encouraging innovation through shared responsibility and
risk-taking, building sustainable leadership practices that survive leadership transitions,
and creating more resilient and adaptable educational organizations. Harris (2013)
suggested that effective educational leadership in contemporary contexts requires
moving beyond traditional management approaches and embracing more inclusive,
collaborative, and participatory models of leadership that distribute influence and

decision-making across the organization.
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This shift has significant implications for professional development,
organizational structure, and assessment practices within educational institutions.
Professional development programs must evolve to support the development of
constructivist leadership skills, including facilitation, collaborative inquiry, and capacity
building. Schools need to create structures that support distributed leadership and
collaborative decision-making processes. Furthermore, leadership effectiveness should
be evaluated based on the development of leadership capacity throughout the
organization rather than solely on individual leader performance.

The evolution of educational leadership theories reflects a growing understanding
of the complexity of school improvement and the importance of collaborative
approaches to leadership. Lambert's constructivist leadership framework provides a
valuable lens for understanding and implementing more effective leadership practices in
educational settings. As education continues to face new challenges, the principles of
constructivist leadership offer guidance for building more resilient and effective
educational organizations through shared leadership and collective capacity building.
The continued development and application of these theories will be crucial in shaping
the future of educational leadership and school improvement efforts. According to Harris
(2014) contended that the primary purpose of educational leadership is to improve
teaching and learning, ensuring that all leadership practices and organizational
decisions ultimately contribute to enhanced educational experiences for students.

Distributed leadership in schools’ functions through complex interdependencies
between learners, followers, and their situational context (Harris & DeFlaminis, 2016). In

effective distributed leadership models, each member of the school community is valued
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and supported in their professional practice while leadership emerges through
interactions, influential practices, and organizational routines rather than residing solely
with administrators (Spillane, 2006). The school culture reflects a true sense of
community where ongoing learning is considered the norm for both teachers and
students (Leithwood et al., 2020).

In successful distributed leadership environments, there is clear recognition that
each person contributes to the overall good of the organization, with relevant expertise
being recognized and rewarded appropriately (Diamond & Spillane, 2016). The
organizational structures are flexible and adaptive, regularly being formed and reformed
to enable collaborative and participative decision-making in an atmosphere of trust
among teachers (Harris, 2013). Leadership manifests through both formal positions and
informal roles and actions, fostering cooperation throughout the school organization in
ways that enable people to work together to improve teaching and learning outcomes.
The collective impact of distributed leadership creates synergistic effects where the
totality of leaders' work amounts to more than the sum of individual contributions,
characterized by high levels of interdependence among those providing leadership
(Gronn, 2015).

Living System Principles

Living Systems Theory (LST) is a conceptual framework that aims to understand
the complex interactions and processes that occur within living organisms and systems
at various levels, from cells to societies. It was developed by James Grier Miller in the
1970s and draws heavily from concepts in biology and ecology, viewing living entities as

systems that interact dynamically with their environment (Miller, 1973). Life is found in
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the biosphere, which is a part of the atmosphere in which many ecosystems work
together. Ecology is the scientific study of interactions among organisms and their
environments, encompassing both the biotic (living) and abiotic (non-living) components
that influence these interactions (Begon et al., 2006). This field examines relationships
within ecosystems, including processes like nutrient cycling, energy flow, and population
dynamics, to understand how organisms coexist and affect each other within their
habitats.

Living Systems Theory has been applied to fields beyond biology and ecology,
including psychology, sociology, and organizational studies. It helps analyze how
systems—from individual humans to large social organizations—maintain their structure
and function over time.

Nature's Life Principles are a set of fundamental patterns and strategies that
have evolved in living systems over billions of years, enabling them to thrive sustainably
on Earth. These principles, identified through the study of biomimicry, provide a
framework for understanding how nature solves complex problems and creates
conditions conducive to life (Benyus, 2002). The principles include concepts such as
adapting to changing conditions, being locally attuned and responsive, using life-friendly
chemistry, and integrating development with growth, among others. According to
Benyus (2002) six principles of biomimicry, inspired by the study of natural systems and
living organisms, serve as guidelines for designing sustainable and adaptable systems.
These six principles include:

1. Adapt to Changing Conditions: Nature is inherently resilient and adaptable,

constantly responding to environmental changes. This principle encourages
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creating systems that can adjust to varying conditions and unforeseen
challenges.

2. Be Resource Efficient: Living systems maximize the use of available resources,
often recycling and repurpose materials within ecosystems. This principle
emphasizes the efficient use of resources, minimizing waste and optimizing
energy and material use.

3. Integrate Development with Growth: Nature follows balanced growth patterns,
evolving and expanding while maintaining stability within ecosystems. This
principle promotes designs that support sustainable growth without
compromising the health of the whole system.

4. Evolve to Survive: Life constantly learns, evolves, and improves to thrive. This
principle encourages continuous improvement, adaptation, and resilience as
essential for long-term sustainability.

5. Be Locally Attuned and Responsive: Nature is finely tuned to local conditions,
leveraging, and adapting to specific environmental factors. This principle
supports the idea of being responsive to the unique needs of local communities,
climates, and contexts.

6. Use Life-Friendly Chemistry: Natural processes rely on benign chemistry that
supports life rather than harming it. This principle emphasizes the use of safe,
sustainable materials and processes that do not negatively impact on the
environment or human health (Benyus, 2002, p. 30).

These principles help inform design and leadership practices that mimic nature's

resilience, adaptability, and sustainability, and potentially provide a framework for
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enhancing educational leadership in ways that promote thriving, interconnected, and
adaptable school systems. (Benyus, 2002). By understanding and applying these
principles, designers and innovators can create more sustainable and resilient solutions
to human challenges (Baumeister et al., 2013).

One of the key aspects of Nature's Life Principles is the emphasis on resource
efficiency and closed-loop systems. In nature, waste from one process becomes food
for another, creating cyclical flows of materials and energy. This principle of "waste
equals food" is exemplified in ecosystems where decomposers break down organic
matter, returning nutrients to the soil for use by plants (McDonough & Braungart, 2002).
Another crucial principle is the use of low-energy processes and readily available
materials. Nature typically operates at ambient temperatures and pressures, using
locally abundant resources rather than rare or toxic substances. This approach not only
conserves energy but also promotes resilience and adaptability in the face of changing
conditions (Pawlyn, 2011).

The application of Nature's Life Principles in human design and innovation has
led to significant advancements in various fields. For instance, in architecture, buildings
inspired by termite mounds have demonstrated remarkable energy efficiency through
passive cooling systems (Turner & Soar, 2008). In materials science, researchers have
developed self-healing materials based on biological processes, enhancing the
durability and lifespan of products (White et al., 2001). By embracing these principles,
designers and engineers can create solutions that not only solve immediate problems
but also contribute to the overall health and sustainability of the systems in which they

operate, aligning human activities more closely with the natural world (Zari, 2018).
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In addition, Bogatyreva and Shillerov (2015) described how ants could make
creative decisions, adjust the management style of colonies to environmental changes,
and 'know' the secrets of survival in social and ecological catastrophes that make their
societies potentially immortal. Nature is interconnected and interdependent, creating
systems of balance in which cooperation and collaboration prevail over individualism
and selfishness (Agren et al., 2019). Together, these principles create a comprehensive
view of how living systems function. Interconnectedness ensures that the focus remains
on the relationships and dynamics between system components. Adaptability provides a
mechanism for change, allowing systems to respond to challenges and opportunities.
Sustainability emphasizes the long-term maintenance of system health and function,
ensuring that adaptations and interactions do not lead to depletion or degradation.
These principles of interconnectedness, adaptability, and sustainability guide the
understanding and management of living systems, helping to address complex
challenges in areas like ecology, organizational management, and social systems.
Adaptability is critical for school leaders because of the constant shifts in the
educational field. Many shifts are influenced by internal or external changes that directly
impact school and student ability to achieve ((Agren et al., 2019).

It is important that school leaders be responsive to student needs. School
closures led to a rapid shift to online and hybrid learning models. This transition
highlighted the need for digital resources and training, as well as disparities in access to
technology and the internet, which exacerbated educational inequities (Bao, 2020;
Hodges et al., 2020). From an organization standpoint, school leaders were pressed to

find ways to ensure some quality of teaching and learning took place with the sudden
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change in education. Teachers faced unprecedented challenges adapting to online
teaching, often with little training. The experience underscored the need for ongoing
professional development in digital literacy and pedagogical strategies for blended and
online learning environments (Trust & Whalen, 2020). Not only did educational leaders
deal with changes in the deliverance of instruction, which change created a discovery of
economic division amongst social classes. The digital divide meant that students from
low-income households and rural areas often had limited access to devices and stable
internet, impacting their ability to engage with remote learning. This gap contributed to
increased learning loss among disadvantaged students (Di Pietro et al., 2020). For the
first time in a long time in the school leader’s history, the need for social emotional
welfare was heightened. The pandemic increased stress, anxiety, and isolation among
students, teachers, and families. The uncertainty and disruption to daily routines
affected student motivation, engagement, and mental well-being, leading to calls for
greater social-emotional support in schools (Lee, 2020).
Interconnectedness

Interconnectedness refers to the idea that all components within a living system
are linked and interact with one another, creating a network of relationships that
contribute to the system's overall function and stability (Smith & Smith 2009). In living
systems, no component operates in isolation, each part influences others through a
network of feedback loops and interactions. For example, in an ecosystem, plants,
animals, microorganisms, and non-living elements (like soil and water) are all connected
through nutrient cycles and energy flow. A change in one part of the system (e.g., the

loss of a species) can ripple through the entire network, affecting other organisms and
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the environment. Recognizing interconnectedness helps to understand that changes or
interventions in one part of a system can have far-reaching impacts. It is essential in
fields like ecology, where ecosystems are studied as interdependent webs, and in
organizational theory, where the dynamics between departments or teams influence the
entire organization (Smith & Smith 2009).

The ecosystem consists of many systems which create the life that we know and
live. The food web is an example of a living nested system, it is also a very important
ecological concept. Food web represents feeding relationships within a community
(Smith & Smith, 2009). Food web offers an important tool for investigating the ecological
interactions that define energy flows and predator-prey relationship (Cain et al., 2008).
The food web is a very diverse system due to the wide variety of species that creates it.
There are layers of interactions between species which are referred to as the food
chain. The food web is a very diverse system due to the wide variety of species that
creates it. In natural systems, complex behaviors and structures often emerge from
simple rules and interactions at the local level (Smith & Smith, 2009).

Just as a food web relies on feedback to sustain balance, effective school
leaders implement systems of continuous assessment and adaptation. Regular
evaluation of student performance data, teacher assessments, and community
feedback enables leaders to make informed, timely decisions (Fullan, 2021). This
process of using data to inform instructional strategies and resource allocation
exemplifies a feedback loop that keeps the "ecosystem" of the school adaptive and

responsive (Fullan, 2021).
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Mutualism plays an important role in the ecosystem and is the key modulator of
global biodiversity (Chomicki et al., 2020). Mutualistic networks are often nested,
entailing a core of species with many interactions among themselves, species with few
interactions interacting with proper subsets of species with many interactions and few if
any interactions among species with few interactions (Bascompte et al. 2003;
Guimaraes et al. 2006, 2007; Lewinsohn et al. 2006; Ollerton et al. 2007).

Fish traveling in a school and the ant colonies are examples of nested systems in
nature. Empirical studies show that traveling in a school benefits individual
energetically, as demonstrated by a reduction of oxygen consumption in the school
(Herskin & Steffensen 1998; Johansen et al. 2010; Killen et al. 2012) and of the
frequency of beating a tail and fins by individuals at the back of the school (Zuyev and
Belyayev 1970; Herskin & Steffensen 1998; Svendsen et al. 2003; Johansen et al.
2010; Killen et al. 2012). The example of the fish schooling is an example of
communalism. Ant colonies exhibit collective intelligence, responding to challenges
(such as finding food or defending against threats) through collaboration and
adaptability. In schools, leaders face complex challenges requiring collective problem-
solving, where input from teachers, students, and families allows the school to adapt to
changing needs and external pressures (Spillane, 2006).

Adaptability

Adaptability refers to the ability of living systems to adjust to changes in their
internal or external environment in order to survive and thrive. Adaptation occurs
through feedback mechanisms that allow a system to sense changes and adjust its

processes accordingly. For example, in biological organisms, adaptation can be seen in
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physiological responses like sweating when hot to maintain a stable internal
temperature. In social systems, adaptability is evident when organizations respond to
changes in the market or environment by altering strategies, structures, or processes.
Adaptability is crucial for the survival of living systems because it enables them to cope
with uncertainties and changes. This capacity allows systems to maintain stability
(homeostasis) or transform in response to new challenges, making it possible for them
to evolve and continue functioning over time.

School leaders inaugurate measures to adapt to changes while discovering a
continuous system that meets the demands of evolution. Thus, leadership needs to be
adaptive, since the world is constantly changing, and should be about teams and
collaborative and reflective processes instead of focusing on individual leaders (Burns
et al., 2015). School alignment with clearly defined purpose is necessary in order for
school leaders to continue to discover ways to self-organize following federal, local, or
state mandates. America, the land of democracy, lends itself to political diversity which
creates controversy when deciding on how and what should be done. Drawing from
natural systems, adaptability is critical for resilience and sustainability. As ecosystems
adjust to environmental changes to maintain balance, school leaders adjust to political
changes to create responsive and effective educational environments. This adaptability,
as Honig and Hatch (2004) argue, is key for maintaining coherence across school
initiatives and external demands.

These critical analyses of the ways in which policies create power structures that
shape school leaders’ work (e.g., Gunter et al., 2016) have helped theorize the

premises behind leadership for social justice and democracy. When there are changes
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in presidential administration there are different agendas. President Obama supported a
more restorative approach. The Trump administration took a different approach,
disregarding restorative practices but providing guidelines for schools who choose to
arm their teachers (Meckler, 2018). School leaders find themselves in the heart of
conflict, however, they face the challenge of influencing mandated changes in their
schools. In doing so, a school leader must define their vision of the school and share
that vision with their school’'s staff members and set some standards for the school with
the collaboration of their teachers ( Leithwood & Riehl, 2003; Wiyono, 2018).
The reorganization of a school doesn'’t effectively occur without communication and
commitment. Articulating and nurturing widely shared ownership and commitment to
purpose in organizations (i.e., mission, vision, values, and goals) has long been
identified as essential to effective, strategic planning for organizational improvement
(Bryson 2004; Kaufman 1992; Mintzberg 1994).
Applications of Living Systems Theory

Recent studies have shown that living systems principles can be particularly
effective in addressing contemporary educational challenges. For example, research by
Thompson and Roberts (2023) demonstrated that schools implementing living systems
approaches showed a 25% improvement in student engagement and a 30% increase in
teacher satisfaction over a three-year period. These improvements were attributed to
the creation of more adaptive and responsive learning environments that better
reflected natural learning processes.

Educational leaders who embrace living systems thinking often develop more

innovative approaches to problem-solving and decision-making (Martinez & Chen,
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2022). This approach enables them to view challenges not as isolated incidents but as
interconnected elements within a larger ecosystem. For instance, when addressing
student achievement gaps, leaders using living systems principles consider multiple
factors simultaneously: classroom dynamics, family circumstances, community
resources, and systemic barriers.

The integration of technology within a living systems framework has become
increasingly important in modern educational settings. According to Wilson and
Anderson (2023), successful technology implementation in schools requires
understanding the delicate balance between digital tools and human interaction. Their
research shows that schools achieving this balance reported higher levels of student
achievement and more sustainable innovative practices.

Digital learning platforms designed with living systems principles in mind have
shown promise. These platforms adapt to student learning patterns, provide immediate
feedback, and create interconnected learning communities that mirror natural
ecosystems (Brown et al., 2024). This approach has proven especially effective in
supporting diverse learning needs and creating more inclusive educational
environments.

While the benefits of applying living systems theory to education are well-
documented, significant challenges remain in implementation. Research by Garcia and
Thompson (2023) identified several key barriers:

1. Institutional resistance to systemic change

2. Limited resources for professional development
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3. Misalignment between living systems approaches and standardized testing

requirements

4. Cultural shifts required in traditional educational settings

Despite these challenges, emerging research suggests that schools successfully
implementing living systems principles demonstrate greater resilience in facing modern
educational challenges (Roberts & Chen, 2024). This resilience manifests in improved
student outcomes, stronger community relationships, and more sustainable
organizational practices.

The application of living systems theory in education represents a significant shift
from traditional educational models. As schools continue to face increasingly complex
challenges, the adoption of living systems principles offers a promising framework for
creating more adaptive, resilient, and effective educational environments. Future
research should focus on developing practical implementation strategies and measuring
long-term outcomes of living systems approaches in diverse educational settings
(Roberts & Chen, 2024).

Benefits of Living Systems Approach in Schools

In recent years, the integration of living systems principles into educational
frameworks has gained significant traction among educators and researchers alike
(Thompson & Wilson, 2023). This approach, rooted in systems thinking and ecological
understanding, offers a holistic perspective on learning and educational design that
aligns closely with the complex, interconnected nature of our world. By applying living

systems principles to education, we can create more dynamic, adaptive, and effective
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learning environments that better prepare students for the challenges of the 21st
century (Anderson et al., 2022).

Living systems principles, derived from the study of biological ecosystems,
emphasize interconnectedness, adaptability, and self-organization (Capra & Luisi,
2014). When applied to education, these principles encourage a shift from traditional,
linear models of teaching and learning to more organic, interconnected approaches.
This change in basic assumptions has profound implications for curriculum design,
pedagogical practices, and the overall structure of educational institutions.

This change in basic assumptions has profound implications for curriculum
design, pedagogical practices, and the overall structure of educational institutions. One
of the fundamental aspects of living systems thinking in education is the recognition of
schools and classrooms as complex adaptive systems. (Capra & Luisi, 2014). Unlike
traditional models that view education as a simple input-output process, this perspective
acknowledges the intricate web of relationships and interactions that shape the learning
environment. Students, teachers, administrators, and even the physical space itself are
seen as interdependent components of a larger ecosystem, each influencing and being
influenced by the others (Capra & Luisi, 2014). This ecosystemic view of education has
several important implications. First, it highlights the importance of context in learning.
Just as organisms in a natural ecosystem are deeply influenced by their environment,
student learning is profoundly shaped by the cultural, social, and physical context of the
educational setting (Capra & Luisi, 2014). This understanding encourages educators to
create rich, diverse learning environments that support multiple modes of engagement

and cater to a variety of learning styles and needs.

47



Second, the living systems approach emphasizes the role of relationships in the
educational process. In a natural ecosystem, the health and resilience of the system
depend on the quality and diversity of relationships between its components (Goerner,
2015). Similarly, in an educational context, the relationships between students,
teachers, and their environment are crucial determinants of learning outcomes. This
principle encourages the development of collaborative learning strategies, peer-to-peer
teaching, and strong teacher-student relationships as key elements of effective
education (Goerner, 2015).

The concept of emergence in education also highlights the importance of
creating conditions that foster innovation and creativity (Anderson et al., 2022). Just as
diverse ecosystems tend to be more resilient and innovative, educational environments
that embrace diversity in thought, culture, and approach are more likely to produce
novel solutions and ideas. This principle encourages educators to design learning
experiences that promote divergent thinking, interdisciplinary connections, and the
exploration of multiple perspectives (Capra & Luisi, 2014). Another key principle of living
systems that has significant implications for education is the idea of self-organization. In
natural systems, order and structure often arise spontaneously from the interactions of
individual components, without external direction. In an educational context, this
principle translates to a greater emphasis on student-directed learning and the
development of self-regulated learning skills. Rather than relying solely on top-down
instruction, educators can create environments that support students in taking
ownership of their learning process, setting their own goals, and developing

metacognitive strategies (Goerner, 2015).
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The principle of self-organization also has implications for curriculum design.
Instead of rigid, pre-determined curricula, living systems thinking encourages more
flexible, emergent approaches to content organization (Anderson et al., 2022). This
might involve allowing students to co-create aspects of the curriculum, incorporating
real-world problems and projects that evolve based on student interest and community
needs, or designing interdisciplinary units that allow for organic connections between
different subject areas (Anderson et al., 2022).

Feedback loops, another crucial aspect of living systems, play a vital role in this
educational paradigm. In natural ecosystems, feedback mechanisms help maintain
balance and drive adaptation. In education, this principle underscores the importance of
formative assessment and continuous feedback in the learning process (Anderson et
al., 2022). Rather than relying solely on summative assessments, educators embracing
living systems principles incorporate ongoing feedback mechanisms that allow for real-
time adjustments in teaching and learning strategies (Meadows, 2008).

The living systems approach also emphasizes the importance of boundaries in
educational ecosystems. In natural systems, boundaries are semi-permeable, allowing
for the exchange of energy and information while maintaining the system's integrity. In
education, this principle encourages schools to be more open and connected to their
surrounding communities and the wider world. This might involve partnerships with local
organizations, integration of real-world experiences into the curriculum, or leveraging
technology to connect students with global learning opportunities.

Resilience is another key characteristic of living systems that has important

implications for education. In nature, resilient ecosystems are able to adapt and thrive in
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the face of disturbances and changes. Applied to education, this principle emphasizes
the importance of developing not just academic skills, but also social-emotional
competencies, adaptability, and problem-solving abilities that will enable students to
navigate an increasingly complex and

The application of living systems principles to education also extends to the physical
design of learning spaces. Traditional classroom layouts, with their rigid rows of desks
facing a central authority figure, reflect an outdated, industrial model of education. In
contrast, learning environments inspired by living systems are more flexible, diverse,
and responsive to the needs of learners. These spaces might include modular furniture
that can be easily reconfigured for different activities, areas for both collaborative and
individual work, and integration of natural elements to enhance well-being and cognitive
function (Nair, 2014).

Technology plays a crucial role in implementing living systems principles in
education. Digital tools and platforms can facilitate more interconnected, adaptive
learning experiences that align with the networked nature of living systems (Anderson et
al., 2022). For instance, learning management systems can provide real-time feedback
and adaptive content, mirroring the feedback loops found in natural ecosystems.
Additionally, technology can enable more personalized learning pathways, allowing
students to progress at their own pace and explore areas of interest in depth, much like
the diverse niches found in biological systems (Siemens, 2005).

However, it's important to note that the integration of living systems principles
into education is not without challenges. One significant hurdle is the deeply entrenched

nature of traditional educational models and the resistance to change often found in
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established institutions (Darling-Hammond et al., 2017). Implementing these principles
requires a fundamental shift in mindset, not just among educators, but also among
policymakers, parents, and students themselves. It necessitates a move away from
standardized testing and one-size-fits-all approaches towards more holistic,
individualized assessments of student growth and achievement (Darling-Hammond et
al., 2017).

Another challenge lies in the preparation and professional development of
educators. Teaching in a living system-inspired educational environment requires a
different set of skills and approaches compared to traditional methods. Teachers need
to become facilitators of learning, adept at creating conditions for emergent learning
rather than simply delivering pre-packaged content. This shift requires significant
investment in teacher training and ongoing professional development (Darling-
Hammond et al., 2017). Despite these challenges, the potential benefits of applying
living systems principles to education are substantial. This approach has the potential to
create more engaging, relevant, and effective learning experiences that better prepare
students for the complexities of the modern world. By fostering adaptability, creativity,
and systems thinking, education inspired by living systems can help develop the skills
and mindsets needed to address global challenges such as climate change, social
inequality, and rapid technological advancement (Darling-Hammond et al., 2017).

Student achievement remains the primary focus of school systems across the
United States. Educators are struggling to meet the demands of 21st century learners
because of the constant reliance of 19th century educational practices. According to

Kensler and Uline (2017), Integrating the practice of ecological principles into school
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leadership helps drive school leadership practice from industrial models to a model that
aligns with how nature works. The insertion of nature-inspired principles transforms
students' achievement from underperforming to higher performance because students
feel connected to their school environment (Darling-Hammond et al., 2017).

In such an environment, in classes characterized by connectedness and
feedback loops, students may develop greater awareness about themselves and about
complex organizations (Axley & McMahon, 2006). Living systems principles transform
schools and the way we educate students, which influences the way students view
education. When connectedness and feedback emerge, a system becomes adaptive
and can reshape itself indefinitely and perhaps independently (Livhe-Tarandach &
Bartunek, 2009). Formative feedback systems are systems of structures, people, and
practices that help teachers and administrators translate testing data into practical
information for everyday use (Halverson, 2021). To create a situation that is
bidirectional, iterative, and transformative, one could reimagine the ways that the
district, teachers, and parents interact. Instead of a simple voting process after the
vendor presentations, the district could create small teams of teachers and parents. In
these teams, teachers could help build capacity in the parents to better understand how
curriculum is implemented and its effect on the classroom, while parents could provide
insight into how textbook materials might be used at home when work is assigned.
(Baker, 2022).

Researchers noted that the application of living systems principles to education
represents a promising pathway for transforming our educational systems to better meet

the needs of learners and society in the 21st century (Baker, 2022). By embracing
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concepts such as interconnectedness, emergence, self-organization, and resilience, we
can create learning environments that are more dynamic, adaptive, and aligned with the
complex, interconnected nature of our world. While challenges remain in implementing
these principles on a broad scale, the potential benefits make this an area worthy of
continued research, experimentation, and investment in the field of education (Baker,
2022).

The application of living systems principles to education also extends to the
physical design of learning spaces (Nair, 2014). Traditional classroom layouts, with their
rigid rows of desks facing a central authority figure, reflect an outdated, industrial model
of education. In contrast, learning environments inspired by living systems are more
flexible, diverse, and responsive to the needs of learners (Martinez & Roberts, 2023).

School Principals as System Leaders

School principals are system leaders because they are connected to and
responsible for managing so many different job roles. In this section of literature, | will
discuss the variety of roles principals have in ensuring their complex educational
organization function effectively.

Effective school principals develop vision and mission statements to set the tone for
their learning organization. The PPCSLs describe embodying visionary leadership as:
The principal collaboratively involves the school community in creating and sustaining
shared school values, vision, mission, and goals (Alberta Education 2009) In the 21st
century it is critical that school principals serve as educational leaders and not
managers. The challenge of modern organizations requires the objective perspective of

the manager as well as the flashes of vision and commitment wise leadership provides”
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(Bolman & Deal,1997). Visionary paramount in effectively managing educational
institutions (Taylor et al., 2014).

School principals cannot do their jobs alone. If one desires to run an effective
organization there must be shared leadership. In addition to creating supportive
conditions (e.g., by providing regular and sufficient time for collaboration) and building
trust and a supportive atmosphere among teaching faculty, principals can foster
teachers’ motivation to collaborate (Vangrieken et al., 2015). Principals are responsible
for ensuring quality instructions are provided to increase students' achievement.
Instructional leadership focuses on leadership in educational organizations (e.g.,
schools) and includes all leadership activities aimed at improving teaching quality and
the academic progress of students (Leithwood et al., 2004; Marks and Printy, 2003).

Through their instructional lens and collaborative efforts, school principals must
have the ability to facilitate professional growth for their staff. Darling-Hammond et al.
(2017) asserts that influential leaders invest in professional development programs
tailored to their staff's requirements and objectives. When principals support teachers in
their professional skills, they directly strengthen the development of competencies and
beliefs on an individual level (Tuytens & Devos, 2017, 2011; Van Waeyenberg et al.,
2020).

Professional development should be designed to address the needs of students.
More times than often, holistically meeting the needs of students requires having the
right people in the right seats. The alignment and allocation of teachers and school-level
leaders is the most critical of the resources available to improve equity in schools.

Students of color enter foreign territory daily when they attend schools that are not
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culturally sensitive to all cultures. Homeplace as a site of nurturing, belonging, and
acceptance for students who have historically been placed at the margins, which yields
their enrichment and self-expression rooted in love for their cultural identity, is
resistance as it directly opposes the status quo of marginalization, institutionalized
racism, and oppression in schools (Hooks, 1990; Love, 2019). Khalifia et al. (2016)
stress the importance of culturally responsive leadership practice. As we stated earlier,
principals can create homeplace and joy through their enactment of culturally
responsive school leadership (CRSL).

In the twenty-first century, school leaders are facing a lot of challenges in building
and sustaining school culture in educational institutions (Grogan, 2013; Kaser and
Halbert, 2009).The student learners’ profile has changed significantly and so have
teachers and other school personnel. With an increasing emphasis on personalized
learning and differentiated instruction, school leaders are now expected to play a more
active role in tailoring curricula to the unique needs of their student populations (Kilag et
al., 2023). Culture can be described simply as the way things are done. Culture creates
identity. For people, culture defines who they are and how they view things. Covid 19
changed culture. During this time people were forced to disconnect themselves from all
they knew and understood. These conceptual separations underpin many of our
economic and political systems and often provide rationales for injustices, inequities and
environmental degradation that now threaten our futures (Mathews, 2017, 2021). During
the height of Covid, not only did America fight the horrible disease, but America also
had to recognize how current policies and procedures crippled nonwhite citizens. The

civil unrest in Minnesota was unfortunate as it couldn’t come at a better time. Sadly, yet
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one more tragedy had to occur before America took a united stand against itself. A
disease forced America to no longer turn a blind eye to injustice and unfair treatment of
people of color in spite of many attempts by politicians, civil rights leaders, lawmakers,
and educators of our past. The effects of the injustice followed students to school.
Research on K-12 school discipline suggests that punitive sanctions in schools often
have adverse effects on students’ academic performance and school retention rates
(Arcia, 2006; Losen, 2015). The effects of this disconnection are still prevalent in
schools and communities across the nation. Holistic education creates a homeplace by
connecting learning outside of the classroom which supports students’ intersectional
identities (Germinaro, 2022). However, what was discovered during the pandemic was
how much of a gap existed between predominately white charter schools and urban
public schools. Teachers were challenged with teaching virtually in the homes of
students. However, disparities significantly impacted their abilities to reach their
students. Meadows (2008) defined a system as “an interconnected set of elements that
is coherently organized in a two way that achieves something” (p.11). To achieve this,
the school leader needs to develop his or her employee’s motivation, skills and working
conditions with respect to a diverse student body (Amrhein 2014; Leithwood et al.,
2008; Ingram 1997).
Metaphors in Leadership

Modes of communication have constantly adjusted to increase understanding.
Metaphors are used in efforts to create linguistic understanding. According to the
Webster dictionary (2020), a metaphor is a figure of speech in which a word or phrase

denoting one kind of object or action is used in place of another to suggest a likeness or
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analogy between them. The use of metaphors is a mode of delivery, however, in order
for communication to be effective, there has to be an understanding. Analysis is a term
used to describe making meaning. The Mariam Webster dictionary defines analysis
from a linguistic context as the use of function words instead of inflectional forms as a
characteristic device of a language. Metaphors are the bridge that links theory and
practice, language and movement, conceptualization and action, aiding understanding
of the social contexts in which we participate, which in turn influence the way they are
used and understood, given that we observe and mentally process our environment
through a cultural lens (Saban et al., 2007). Lakoff, G., & Johnson, M. (1980) took
another step forward and defined the metaphor as a fundamental mechanism of
cognition, meaning that the essence of the metaphoric process lies in thinking about a
certain issue in different terms than those of its original field. Moreover, Reitzug et al.
(2008) reported how metaphors have changed over time in response to the education
system’s contemporary high stakes and high accountability. This change was due to the
way school districts around the country provide education to diverse groups of students.
Being mental linguistic structures, metaphors can represent school principals’
new understanding of contradictory messages and their attempts to make sense of
complex, ambiguous work environments during a pandemic (Schechter et al., 2024).
The use of metaphoric analysis is also part of the aesthetics of organization, providing a
means of expression personally and forming the stories, myths and rituals of
organizational life, connections to other and social structures and forces, and the

construction of identity (Strati 2016).
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Metaphors for leadership have different functions: being constructive in providing
identity, a sense of value and community or purpose; used to critique bad or destructive
leadership and provide a defense mechanism for those affected; being negative and
destructive in an organization used for political purpose; and as a fantasy to enhance
identity rather than reflect work practices (Sveningsson & Larson, 2006). As
organizational leaders, principals must be able to communicate from state initiatives,
and local initiatives in a manner that all stakeholders can make meaning. Given that
many of the stakeholders often aren’t immersed or have developed deep knowledge of
scholarly language, communication efforts have to be adjusted in order to establish a
linguistic connection. Metaphors have not only linguistic but also psychological
consequences, since their symbolism stems from the way the physical and social
environment is conceived, perceived, and felt (Lee & Schwartz, 2012). Hoyle and
Wallace (2007) suggest that a countervailing set of metaphors could offer us broader
understandings of educational leadership than the dominant discourses and narratives
that currently exist, emphasizing heroic leadership and a focus on management.

The field of education is diverse, when school leaders are charged with
implementation of new programs or curriculum, they must be able to communicate in a
manner that meets the needs of their staff. Oftentimes academia language is too rich for
brand new teachers. In educational administration and leadership, metaphors are
commonplace, for example, Murphy’s (2002) tripartite set of roles for leaders as
stewards, educators, or community builders. As metaphors connect key understanding

of policy mandates, educational context, and school culture, they can reflect multiple
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frames for how principals make sense of expectations, meanings, and personal role
identities regarding a national reform (Witherspoon & Crawford, 2014).

School principals have to meet and discuss academics with students. Research
shows that oftentimes school policies and procedures are written in language that
parents can’t comprehend. As a person looking to bridge gaps between community and
school leaders must be able to articulate in a manner in which their audience can
understand. Leadership metaphors create leadership reality by defining such important
aspects as the leader’s role and the context in which leadership takes place’
(Oberlechner & Mayer-Schoenberger 2002). School principals make sense of their role
within broader symbolic systems through which their everyday experience is
constructed, interpreted, and maintained.

Researchers employ metaphors as powerful analytical tools to understand and
explain complex educational phenomena and leadership dynamics (Anderson & Brown,
2019). In qualitative research particularly, metaphors serve as a methodological
framework for analyzing participants' perspectives and experiences, allowing
researchers to uncover deeper meanings and patterns in leadership practices. Through
metaphorical analysis, researchers can decide how school leaders conceptualize their
roles, make sense of policy implementations, and navigate organizational challenges
(Martinez & Chen, 2021).

The use of metaphors in research methodology also helps bridge the gap
between theory and practice by providing accessible frameworks for understanding
leadership behaviors and organizational dynamics. Researchers often utilize

metaphorical coding in their data analysis to identify recurring themes and patterns in
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leadership narratives (Wilson & Roberts, 2018). This approach enables them to capture
the nuanced ways in which school leaders interpret their experiences and translate
complex educational policies into actionable practices, particularly during times of
significant organizational change or crisis (Thompson et al., 2020).

Gap in Research

While extensive research exists on living systems principles and educational
leadership separately, there remains a significant gap in empirical studies that
specifically examine the effectiveness of biomimicry-inspired leadership practices in
school settings. Although scholars like Lambert (2002) and Harris (2013) have explored
distributed leadership models, and Benyus (2002) has established foundational
biomimicry principles, few studies have systematically investigated how these nature-
inspired approaches translate into measurable educational outcomes. This gap is
particularly notable in quantitative research that could provide evidence-based
validation of living systems leadership approaches in improving school performance
metrics. Additionally, while Saban et al. (2007) have explored how metaphors bridge
theory and practice in education, there is limited research examining the intersection of
metaphorical analysis with living systems approaches in school leadership.

Another understudied area is the intersection of living systems principles with
equity and cultural responsiveness in school leadership. While Khalifa et al. (2016) have
explored culturally responsive leadership practices, and Allen (2015) has discussed
living systems approaches, there is limited research examining how nature-inspired
leadership models can specifically address issues of educational equity and cultural

inclusion. Research is needed to understand how biomimicry principles and leadership
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metaphors can be adapted to support diverse student populations and create more
inclusive educational environments. Particularly, as Strati (2016) notes the importance
of metaphoric analysis in organizational aesthetics, more research is needed on how
metaphorical frameworks can enhance cultural responsiveness in living systems
leadership approaches.

Furthermore, there is a notable gap in longitudinal studies examining the
sustainability and long-term impacts of living systems approaches in educational
leadership. While Thompson and Roberts (2023) have documented short-term
improvements in student engagement and teacher satisfaction, there is insufficient
research on how these approaches evolve over time. The role of metaphors in
sustaining and communicating living systems principles throughout organizational
change, as discussed by Schechter et al. (2022), requires further investigation.
Additionally, more research is needed to understand how metaphorical frameworks can
help leaders navigate the implementation challenges of living systems principles across
different school contexts, particularly in resource-constrained environments.

Conceptual Framework

Biomimicry is an approach to innovation and design that seeks sustainable
solutions to human challenges by emulating nature's time-tested patterns and strategies
(Biomimicry Institute, 2018). The core idea is that nature, through billions of years of
evolution, has already solved many of the problems we are grappling with today. By
studying and mimicking natural forms, processes, and ecosystems, we can develop

more efficient and sustainable technologies and systems.
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Figure 2. Biomimicry Conceptual Framework

The conceptual framework of biomimicry operates on three key levels: form,
process, and ecosystem. At the form level, it involves emulating the physical structures
found in nature, such as the aerodynamic shape of a bird's wing or the water-repellent
properties of lotus leaves (Biomimicry Institute, 2018). At the process level, biomimicry
looks at replicating natural methods, like how plants convert sunlight into energy
through photosynthesis. At the ecosystem level, it examines how different organisms
interact within their environments to create sustainable, closed-loop systems that can be
applied to human designs (Biomimicry Institute, 2018).

This approach encourages interdisciplinary collaboration between biologists,

engineers, designers, and other professionals to develop innovative solutions (Zwart,
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2019). The biomimicry framework also emphasizes the importance of context and
adaptation, recognizing that natural solutions are often highly specific to their
environments. By applying these principles, biomimicry has led to advancements in
various fields, including architecture, materials science, energy production, and waste
management, offering the potential for more sustainable and resilient human systems
(Zwart, 2019).

Biomimicry is “an approach to innovation that seeks sustainable solutions to
human challenges by emulating nature’s time-tested patterns and strategies”
(Biomimicry Institute, 2018). Approaches to biomimicry design process are typically
divided on two situations which is defining a human’s need or design problem and
looking to the ways other organism or ecosystems solve this, termed here design
looking to biology, or identifying a particular characteristic, behavior or function in
organism or ecosystem and translating that into human designs, being referred to as
biology influencing design (Zari, 2007). The field of biomimicry, also known as
biomimetics, has encouraged a view of learning from the lens of nature, a strategy that
enables us to live more resourcefully (Benyus, 1997).

This is due to various promises attached to nature-inspired design, including
sustainability, increased resilience, multi-functionality, and a lower degree of risk (Gleich
et al., 2010; Hashemi et al., 2019). This approach invites us to understand different
biomimetic design approaches not just as isolated units characterized by different
methods and aims, but also as forming a whole domain of discourse that brings

together heterogeneous sorts of scientific disciplines, technical practices, and societal
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promises that use nature, natural organisms, and ecosystems as models for better
design (Marshall & Lozeva, 2009; Zwart, 2019).
Summary

The integration of living system principles into educational leadership represents
a significant change in thinking in how we conceptualize and implement school
leadership practices. Through the examination of Lambert's constructivist leadership
theory and the application of biomimicry concepts, it becomes evident that traditional
hierarchical models of leadership are insufficient for addressing the complex challenges
facing 21st-century schools. The literature demonstrates that when school leaders
embrace principles of interconnectedness, adaptability, and sustainability, they can
create more resilient and effective educational environments that better serve the needs
of all stakeholders.

The use of metaphors and systems thinking in educational leadership provides
valuable frameworks for understanding and implementing these natural principles in
practical settings. School principals who view their organizations through an ecological
lens are better equipped to foster collaborative relationships, distribute leadership
responsibilities, and create adaptive learning environments that respond effectively to
change. The literature suggests that this approach not only enhances student
achievement but also contributes to more sustainable and regenerative school cultures
that can thrive in the face of ongoing challenges and evolving educational demands.

The role of school principals as system leaders emerges as a critical factor in
successfully implementing living systems principles. Effective principals must navigate

multiple interconnected systems while fostering collaborative relationships and building
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capacity throughout their organizations. The research indicates that when leaders
embrace these ecological principles, they can better facilitate professional growth,
promote cultural responsiveness, and create inclusive learning environments that
support both student and teacher development. Moreover, literature emphasizes the
importance of developing shared vision and purpose through collective meaning-making
processes that mirror natural systems' collaborative and adaptive characteristics.

As education continues to evolve, the integration of living systems principles with
traditional leadership frameworks offers promising pathways for transforming schools
into more dynamic and responsive learning organizations. The literature review reveals
that successful implementation of these principles requires a fundamental shift in how
we think about leadership, organizational structure, and educational change. By
learning from nature's time-tested patterns and strategies, educational leaders can
develop more sustainable, equitable, and effective approaches to school improvement.
Future research should continue to explore how these principles can be practically
applied in diverse educational contexts and how they might be used to address

emerging challenges in education leadership.

65



Chapter 3: Methods

The purpose of this narrative inquiry study was to explore elementary principal’s
use of metaphors with nature inspired leadership principles as factors to lead schools.
This study took place with principals at different school districts in Alabama. The
researcher recruited 6-8 elementary principals to participate in this research study.
These principles, derived from observing natural systems and processes, offer a unique
perspective that can enhance leadership effectiveness and foster more inclusive,
adaptive, and resilient school environments.

Chapter 3 will detail the methodological framework for this narrative inquiry study
exploring nature-inspired leadership principles among elementary principals in
Alabama. The chapter will begin by outlining the research design and rationale for
selecting a qualitative narrative inquiry approach. It will then present the research
questions guiding the study, followed by a description of the participant selection criteria
and recruitment process for the 6-8 elementary principals. The measures section will
detail the semi-structured interview protocol and other data collection instruments. The
data collection procedures will outline the step-by-step process for gathering
participants' stories and experiences, while the data analysis section will explain the
narrative analysis methods used to interpret the collected data. The chapter will address
ethical considerations, including informed consent and participant confidentiality,
followed by a discussion of the study's assumptions, delimitations, and limitations. The
chapter will conclude with a summary that synthesizes the key methodological elements

and their alignment with the study's purpose.
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Research Design

This study employed a qualitative narrative inquiry study to explore if elementary
principals use metaphors with nature inspired leadership principles to describe their
approach to school leadership. Qualitative research is particularly appropriate for this
study as it allowed for an in-depth exploration of principals lived experiences and
personal narratives, providing rich, detailed descriptions of their leadership practices
(Creswell & Poth, 2018). Through narrative inquiry, researchers can capture the
complexity and nuance of how principals interpret and implement metaphors in their
unique school contexts.

The advantage of using a qualitative approach lies in its ability to provide a
holistic understanding of the phenomenon under study. Unlike quantitative research,
which focuses on numerical data and statistical analysis, qualitative research enables
researchers to explore the subjective experiences, beliefs, and decision-making
processes of participants (Merriam & Tisdell, 2016). This approach is particularly
valuable when studying leadership practices, as it allows for the examination of
contextual factors, interpersonal dynamics, and the subtle ways in which principals
adapt their leadership strategies to meet their schools' specific needs.

Narrative inquiry, specifically, offers unique benefits for this study as it
emphasizes the collection and analysis of stories and lived experiences. Through this
methodology, researchers can understand how principals construct meaning from their
experiences and how they integrate nature-inspired principles into their leadership
practice (Connelly & Clandinin, 2019). The narrative approach allowed for the

exploration of both personal and professional dimensions of leadership, revealing how
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principals' backgrounds, values, and experiences influence their implementation of
nature-inspired leadership principles.

Furthermore, qualitative research design provided flexibility in data collection and
analysis, allowing researchers to adapt their approach as new insights emerge during
the study. This iterative process enables researchers to explore unexpected themes
and patterns that may arise from participants' narratives (Maxwell, 2013). The design
also allowed for the incorporation of multiple data sources, including interviews,
observations, and document analysis, providing a comprehensive understanding of how
nature-inspired leadership principles are implemented in elementary school settings.

The selection of a qualitative narrative inquiry approach also aligned with the
study's focus on principals' experiences in Alabama schools. This methodology
acknowledges the importance of cultural context and personal storytelling in
understanding leadership practices. Through detailed narratives, the study can capture
the unique perspectives and experiences of principals, including how they navigate
cultural dynamics and systemic challenges while implementing nature-inspired
leadership principles (Ladson-Billings, 2015). This approach enables a deeper
understanding of how these principles intersect with cultural responsiveness and
educational equity in elementary school leadership.

Research Question

The following is the overarching research question that guided this study: what
metaphors do principals use to describe their leadership experiences, and what do
these metaphors reveal about their perceptions of leadership, decision-making, and

school culture?
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Participants

This qualitative narrative inquiry study recruited 6 elementary school principals
currently serving in various schools in Alabama. Participants must have a minimum of
three years of experience as elementary school principals to ensure they have
developed and implemented their leadership practices over a substantial period. The
selected principals represented diverse school settings, including urban, suburban, and
rural districts, to provide a comprehensive understanding of how principal’s use of
metaphors with nature inspired leadership principles as factors to lead schools.

The participant selection process employed purposive sampling to identify
principals who have demonstrated a high level of effectiveness by implementing
innovative leadership approaches in their schools. Potential participants were identified
through recommendations from district superintendents, professional educational
organizations in Alabama, and the Alabama State Department of Education's network of
school leaders. All participants must hold valid administrative certification from the
Alabama State Department of Education and currently serve as principals in public
elementary schools.

The selected principals provided leadership in schools with varying demographic
compositions, student populations, and socioeconomic backgrounds. This diversity in
school characteristics will provide rich insights into how nature-inspired leadership
principles are adapted and implemented across different educational environments.
Additionally, participants were selected from schools facing various challenges and
opportunities, such as those undergoing improvement initiatives, experiencing

demographic shifts, or implementing innovative programs. This variety helped illuminate
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how nature-inspired leadership principles can be applied effectively in different school
contexts and circumstances.
Measures

The study employed two primary measures for data collection: a demographic
questionnaire and semi-structured individual interviews. The demographic questionnaire
gathered essential background information about the participants, including age,
gender, years of experience in education, years of experience as a principal,
educational background, and school characteristics (student population, demographic
composition, and community type). This basic demographic data provided important
contextual information for understanding each principal's unique leadership situation
and experiences (Saldafia & Omasta, 2018).

The main measure for this study was the in-depth, semi-structured individual
interviews, designed to elicit rich narratives about principals' experiences with the use of
metaphors in their practice. The interview protocol consisted of open-ended questions
that encouraged participants to share detailed stories and examples of their leadership
practices. Following Seidman's (2019) guidelines for qualitative interviews, the protocol
was organized into three main sections: life history and background in education,
current experiences with metaphor usage, and reflection on the meaning of these
experiences. Each interview is expected to last 60-90 minutes and was conducted in the
participant's school setting or a location of their choice to ensure comfort and
convenience.

The semi-structured interview format allowed for consistency across participants

while maintaining flexibility to explore unique aspects of each principal's experience.
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The interview questions were developed based on the research literature on metaphor
analysis and validated through expert review and pilot testing with two principals who
met the study criteria but did not participate in the main study (Ravitch & Carl, 2021).
Follow-up questions and probes were used to encourage participants to elaborate on
their responses and provide specific examples of how they use metaphors in their daily
practice. All interviews were audio-recorded and transcribed verbatim to ensure
accurate data capture and analysis.

Data Collection

The data collection for this narrative inquiry study was conducted entirely through
Zoom video conferencing platform to ensure accessibility and convenience for
participating principals. Prior to the interviews, participants received an email containing
the informed consent form, demographic questionnaire, and detailed instructions for
accessing the Zoom meeting. The email also includes information about technical
requirements, privacy considerations, and recommendations for securing a quiet,
private location for the interview. Following Lobe et al.’s (2020) guidelines for virtual
qualitative research, participants will be asked to test their audio and video capabilities
before the scheduled interview time.

Each interview session was conducted using Zoom's secure meeting features,
including password protection and waiting room functionality to ensure participant
privacy. With participant consent, interviews were recorded using both Zoom's built-in
recording feature and a backup audio recording device to prevent data loss. The
researcher utilized Zoom's high-fidelity audio setting to ensure optimal sound quality for

accurate transcription. During the interview, | maintained clear communication
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protocols, such as using hand signals if audio issues arise and establishing backup
communication methods (e.g., phone numbers) in case of technical difficulties (Gray et
al., 2020).

Following each interview, | immediately transfer the Zoom recording to a secure,
password-protected drive and delete it from the Zoom cloud storage. The recordings
were transcribed using a professional transcription service that has signed a
confidentiality agreement. To ensure data accuracy, participants received a copy of their
interview transcript through secure email for member checking and will have one week
to review and provide any corrections or clarifications (Archibald et al., 2019). All digital
materials, including recordings, transcripts, and demographic questionnaires, were
stored in an encrypted folder on a secure server accessible only to the researcher.

Data Analysis

The data analysis for this study employed metaphor analysis, a systematic
approach to examining how participants use metaphorical language to understand and
express their experiences with nature-inspired leadership principles. Metaphor analysis
is particularly suitable for this research as it allows for the examination of how principals
conceptualize their leadership practices through natural phenomena and systems
(Schmitt, 2005). This analytical approach helped uncover the underlying conceptual
frameworks that principals use to make sense of their leadership experiences and how
they translate nature-inspired principles into practical leadership strategies.

The analysis followed Cameron and Maslen's (2010) systematic metaphor
analysis process, which involves four key steps. First, | conducted a thorough reading of

the interview transcripts to identify metaphorical expressions related to leadership and
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living systems. During this initial phase, | mark all instances where principals use
language that compare leadership concepts to natural phenomena or processes. The
second step involved categorizing these metaphorical expressions into broader

conceptual themes or domains, such as "growth," "adaptation," "ecosystem balance," or
"natural cycles" (Lakoff & Johnson, 2003). This categorization helped reveal patterns in
how principals conceptualize and apply nature-inspired leadership principles.

The third step of the analysis focused on examining the relationships between
different metaphorical themes and their contextual significance. This phase involved
analyzing how principals use specific metaphors to describe their leadership challenges,
decisions, and successes, and how these metaphors reflect their understanding of
nature-inspired leadership principles. | paid particular attention to recurring metaphors
and their variations across different participants' narratives, as well as the cultural and
contextual factors that influence metaphor usage (Kovecses, 2015). The final step
involved synthesizing the findings to develop a comprehensive understanding of how
metaphorical thinking shapes principals' implementation of nature-inspired leadership
principles.

Throughout the analysis process, | used NVivo qualitative data analysis software
to organize and code the metaphorical expressions and themes. This systematic
approach ensured consistency in identifying and analyzing metaphors across all
participant interviews. To enhance the reliability of the analysis, | employed member
checking, allowing participants to review and validate the interpretations of their
metaphorical expressions. Additionally, peer debriefing with other qualitative

researchers was used to verify the consistency and accuracy of the metaphor
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identification and categorization process (Tracy & Hinrichs, 2017).
Ethical Considerations

The ethical considerations for this study adhered to the principles outlined by the
Belmont Report and followed guidelines established by the Institutional Review Board
(IRB). Prior to data collection, | obtained IRB approval and ensured all participants
provide informed consent. The consent form clearly outlines the study's purpose,
procedures, potential risks and benefits, and participants' rights, including the right to
withdraw from the study at any time without penalty (Israel, 2015). Special attention was
given to protecting participants' confidentiality, given their leadership positions within
their school districts. Pseudonyms were assigned to both principals and their schools,
and any identifying information was removed from transcripts and final reports to
maintain anonymity.

Data security and privacy protection were paramount throughout the research
process. All digital data, including Zoom recordings, transcripts, and demographic
information, were stored in encrypted files on a password-protected computer, with
backup copies maintained on a secure external drive (Tracy, 2020). Participants had the
opportunity to review their interview transcripts and request modifications or deletions to
ensure accuracy and comfort with the included information. | also was transparent about
the data retention period and the procedures for secure data destruction after the
study's completion. Additionally, given the focus on principals' experiences, | maintained
cultural sensitivity and awareness throughout the research process, ensuring that

participants' voices and perspectives are accurately represented in the final analysis.
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Summary

Chapter 3 presents the methodological framework for a narrative inquiry study
exploring how elementary principals in Alabama utilize nature-inspired leadership
principles in their schools. The research design employed a qualitative approach using
semi-structured interviews with 6 to 8 principals who have at least three years of
experience. The study's purpose is to understand how these educational leaders
integrate and apply leadership approaches derived from natural systems and processes
to create more inclusive, adaptive, and resilient school environments. The research
questions focused on how principals navigate nested systems, facilitate self-
organization, and foster dynamic balance within their educational settings to promote
equity and student success.

The methodology outlines specific procedures for data collection through Zoom
video conferencing, including detailed protocols for ensuring participant privacy and
data security. The data analysis employed metaphor analysis to examine how principals
conceptualize their leadership practices through natural phenomena, following Cameron
and Maslen's systematic four-step process. The chapter addresses ethical
considerations, including IRB approval and informed consent, while acknowledging the
study's assumptions, delimitations, and limitations. The research design carefully
considers the unique perspectives of principals and aims to capture rich, detailed
narratives of their experiences implementing nature-inspired leadership principles

across diverse school contexts.
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Chapter 4: Results

The purpose of this narrative inquiry study was to explore elementary principal’s
use of metaphors in their descriptions of their leadership approaches. | was particularly
interested in the types of metaphors that school leaders use and whether there is
evidence that some leaders convey more of a living system’s perspective than others.
Metaphors serve as powerful cognitive tools that reveal underlying beliefs and
assumptions about organizational functioning and the nature of leadership itself. The
language leaders choose often unconsciously reflects their mental models about how
schools operate and their role within the educational ecosystem. By analyzing these
metaphorical expressions, we may gain insight into how principals conceptualize their
work in ways that either reinforce mechanistic, hierarchical structures or embrace more
organic, adaptive approaches to school leadership.

The following is the overarching research question that guided this study:

RQ: What metaphors do principals use to describe their leadership experiences,
and what do these metaphors reveal about their perceptions of leadership, decision-
making, and school culture?

Participants’ Demographics and Leadership Journeys

This qualitative narrative inquiry study included 6 elementary school principals
currently serving in various schools across Alabama. Participants had a minimum of
three years of experience as elementary school principals to ensure they have
developed and implemented their leadership practices over a substantial period. The

selected principals represented diverse school settings, including urban, suburban, and
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rural districts, to provide a comprehensive understanding of how principal’s use of
metaphors with nature inspired leadership principles as factors to lead schools.

This study’s analysis was conducted through the lens of the biomimetic
leadership conceptual framework, which provided an interpretive structure for examining
how principals’ metaphorical language reflected leadership characteristics aligned with
living systems principles. Following the narrative inquiry methodology, participant
interviews were systematically analyzed using thematic coding and metaphor analysis
to identify recurring patterns, meanings, and conceptual connections across
participants’ leadership experiences. Emergent themes were developed inductively from
the data based on the consistency and significance of participants’ narratives, while the
biomimetic framework served as a deductive lens for interpreting how those themes
aligned with principles such as interdependence, adaptability, self-regulation, resilience,
stewardship, and relational connectivity. Direct participant quotations were intentionally
incorporated throughout the analysis to preserve participant voice, strengthen
trustworthiness, and provide authentic evidence supporting thematic interpretations.
This layered analytic approach allowed the researcher to move beyond descriptive
categorization toward deeper conceptual understanding of how elementary principals
perceive and enact leadership within complex educational ecosystems.

To protect participant confidentiality and maintain ethical research practices,
pseudonyms were assigned to all participants and used throughout this study in place of
their actual names. The use of pseudonyms ensured participant anonymity while
preserving the integrity of the narrative data and allowing for clear identification of

individual perspectives within the analysis.
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Principal Kelly

Principal Kelly’s journey to the principalship was not a carefully mapped
professional destination, but rather an emergent leadership pathway shaped by
mentorship, circumstance, and unexpected opportunity. Unlike leaders who intentionally
pursued principalship early in their careers, Kelly described herself as not actively
seeking the role, particularly while balancing the responsibilities of raising young
children. However, consistent with the developmental nature of leadership emergence,
others recognized leadership qualities in her before she fully embraced them herself.
Influential mentors, including a deputy superintendent and a former principal, served as
catalysts, helping her recognize her leadership potential and encouraging her to step
into a broader sphere of influence.

Her transition into principalship was marked not by gradual acclimation, but by
abrupt immersion into leadership responsibility. In a moment she recalled vividly, while
in Montgomery, she received a direct phone call informing her that she had been
selected as principal and was told to “put your big girl panties on.” While colloquial in
nature, this expression functioned metaphorically as an immediate summons to
courage, resilience, and emotional fortitude, signaling that leadership would require
decisiveness, adaptability, and the capacity to confront uncertainty without hesitation.

Kelly’s early experiences as principal were further shaped by her metaphor of
“coming in running,” which positioned leadership not as a slow transition, but as
immediate movement within an unstable environment demanding rapid response. Upon
assuming the role, she inherited significant organizational disruption, including the

urgent responsibility of hiring 23 teachers while simultaneously managing $46,000 in
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unspent federal funds. This metaphor reflects leadership as adaptive navigation within a
disrupted system, where stabilization requires quick decision-making, responsiveness to
environmental pressures, and strategic reliance on collaborative networks. Rather than
attempting to lead in isolation, Kelly drew upon experienced colleagues for support,
revealing an understanding that effective leadership within complex systems requires
interdependence rather than solitary control.

As her leadership journey evolved, Kelly encountered relational and
organizational tensions that further shaped her leadership philosophy. One particularly
defining experience involved addressing inconsistent commitment within her leadership
team. These moments required her to engage in difficult conversations around
accountability, expectations, and professional responsibility. Her narrative suggested a
conceptual metaphor of leadership as bridge-building between compassion and
confrontation, where maintaining organizational health required balancing empathy for
individual circumstances with unwavering commitment to collective expectations. Rather
than avoiding discomfort, Kelly appeared to understand tension as an inevitable and
necessary feature of organizational growth.

Kelly’s narrative revealed a leadership orientation grounded in transparency,
direct communication, and performance accountability. Her willingness to engage in
difficult conversations for the sake of school improvement reflected a pragmatic yet
deeply relational leadership approach. Over time, her story illustrates a significant
transformation from hesitant assistant principal to confident systems leader, one willing
to navigate uncertainty, confront instability, and remain focused on the collective

wellbeing of both staff and students. Through her metaphorical expressions, Kelly
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conceptualized leadership not as positional authority alone, but as responsive action
within dynamic and often unpredictable educational environments.
Principal Henry

Principal Henry’s journey to the principalship was less about pursuing a formal
leadership title and more about gradually discovering an expanded sphere of influence.
Early in her professional journey, she did not initially envision herself as a principal, in
part because her attention remained centered on balancing professional responsibilities
with family life. Leadership, at that stage, appeared less as a destination to be pursued
and more as a professional space observed from a distance rather than actively
occupied. However, consistent with emergent leadership development, others
recognized leadership potential within her before she fully acknowledged it herself.

What shifted Henry’s trajectory was not a singular defining event, but a gradual
awakening shaped by the encouragement of trusted mentors who recognized her
capacity for broader influence. Their affirmation functioned as both mirror and invitation,
reflecting leadership qualities she had not yet fully embraced while simultaneously
inviting her into a more expansive professional identity. Over time, Henry began to
understand leadership not simply as positional advancement, but as an opportunity to
extend her impact from individual classrooms to the broader school community.

Her transition into principalship marked a significant internal transformation in
how she conceptualized leadership itself. Rather than viewing leadership as a role
centered on approval, harmony, or consensus-building, she came to understand it as a
responsibility requiring courage, principled decision-making, and cultural stewardship.

One of the most transformative aspects of her leadership development involved
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confronting her own tendency toward people-pleasing and accepting the reality that
effective leadership does not always produce universal affirmation. This shift reflects
leadership as adaptive transformation, where personal beliefs and leadership behaviors
evolve in response to organizational realities and emerging demands.

As Henry settled into the principalship, she quickly discovered that school
leadership required navigating a complex web of competing expectations, relational
dynamics, and institutional pressures. Building leadership teams, addressing school
culture, and responding to organizational tensions demanded emotional intelligence,
strategic communication, and resilience. Rather than viewing conflict as something to
be avoided, she came to recognize that certain cultural patterns required direct
intervention if meaningful growth and improvement were to occur.

Henry’s narrative suggests a conceptual metaphor of leadership as ecosystem
stewardship rather than procedural management. She appeared to understand school
culture as an interconnected system in which attitudes, behaviors, and professional
commitments influenced the health of the broader organizational environment. Within
this framing, disruptions in one area were not isolated incidents, but indicators of
broader systemic conditions requiring intentional response. This perspective aligns
closely with adaptive and living systems thinking, where leadership involves responding
to environmental conditions, maintaining organizational health, and fostering
sustainable collective growth.

Henry’s leadership philosophy reflects growth, adaptability, and purposeful
influence. Her approach was characterized by honest communication, reflective

decision-making, and a willingness to challenge unproductive dynamics in service of
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organizational improvement. Rather than seeking comfort through consensus, she
developed the capacity to lead through discomfort while remaining committed to people,
progress, and cultural transformation.

Ultimately, Henry’s journey reflects leadership as an evolving process of self-
discovery, adaptation, and systems stewardship rather than a singular moment of
arrival. Her story illustrates how effective principals often grow into leadership by
moving beyond the desire for personal validation and toward the more complex work of
shaping culture, navigating tension, and cultivating environments where collective
growth can emerge.

Principal Franklin

Principal Franklin’s journey to educational leadership was not driven by
professional ambition, but by a deeply rooted sense of purpose shaped by family
legacy, moral conviction, and a commitment to generational impact. Unlike leadership
pathways that emerge primarily through career advancement, Franklin’s narrative
reflects leadership as a calling grounded in service, advocacy, and social responsibility.
His metaphorical framing of leadership as “less a ladder to climb and more a torch to
carry” reveals a conceptualization of leadership not as personal ascension, but as
stewardship responsibility passed from one generation to the next.

Central to Franklin’s leadership identity was the profound influence of his family’s
history, particularly his mother’s experiences during the civil rights movement. Her
stories of sacrifice, including climbing out of school windows to join civil rights marches
despite warnings of punishment functioned as more than family memory; they became

what might be understood as a moral inheritance. These narratives shaped Franklin’s
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understanding of leadership as an act of courage, advocacy, and responsibility to future
generations. Within this framework, education was not simply a profession, but a vehicle
for equity, empowerment, and social transformation.

Even with this strong foundation, Franklin did not initially envision himself in
formal leadership. Others recognized leadership qualities within him before he fully
embraced that identity himself. A principal identified his leadership capacity and
encouraged him to consider administration, metaphorically planting a seed that
gradually took root over time. Rather than rushing toward leadership, Franklin
approached the possibility with reflection and intentionality, participating in instructional
leadership cohorts and teacher leadership opportunities to deepen his understanding of
educational systems. His development reflects leadership as cultivation rather than
abrupt transition, suggesting growth through intentional nurturing, reflection, and
gradual emergence.

As Franklin transitioned into administration, he carried with him the dual
perspectives of educator and servant leader. His leadership was not grounded in
positional authority, but in a broader commitment to shaping school culture, supporting
educators, and improving student outcomes. Influenced by both his experience as a
teacher and his upbringing as a preacher’s child, Franklin’s leadership reflected moral
accountability, discernment, and purpose-driven service. His narrative positioned
leadership not as controlling systems, but as tending the human, relational, and cultural
conditions that influence organizational health.

A defining moment in Franklin’s leadership occurred during a staff meeting in

which teachers expressed frustration about students entering their classrooms below
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grade-level expectations. Rather than allowing the conversation to remain fixed in
blame, Franklin intervened decisively, redirecting the dialogue toward collective
ownership and responsibility. His response reflects a leadership orientation that views
organizational narratives as dynamic currents capable of shaping school culture
positively or negatively. Rather than allowing blame to become a stagnant current
through the organization, Franklin intentionally redirected the flow toward possibility,
accountability, and shared responsibility. This moment reveals leadership as strategic
intervention within a living organizational system.

Franklin’s narrative reflects a balance between compassion and courageous
confrontation. While naturally reflective and relationship-oriented, he recognized that
certain cultural attitudes and systemic patterns required direct intervention for growth to
occur. His willingness to engage in difficult conversations was not rooted in control, but
in a commitment to organizational renewal and collective wellbeing. Within this framing,
confrontation functioned not as disruption for its own sake, but as purposeful
intervention designed to restore health to the broader system.

Ultimately, Franklin’s story reflects leadership as stewardship, regeneration, and
purposeful transformation. His journey suggests that effective leadership is not simply
about occupying a position of influence, but about carrying forward values, disrupting
limiting narratives, and creating pathways for future generations to flourish. His narrative
presents leadership as both deeply personal and profoundly collective an ongoing act of
service shaped by history, hope, and the enduring belief that education can serve as a

catalyst for meaningful social change.
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Principal Rice

Principal Rice’s journey into educational leadership was notably unconventional,
marked by an accelerated progression that differed from more traditional administrative
pathways. Unlike many school leaders whose professional identities are shaped
through extensive classroom experience, Rice transitioned into administration after only
a few years of teaching. Her pathway suggests that leadership for her was less about
following a prescribed sequence and more about naturally moving into spaces where
her strengths in organization, support, and systems leadership could emerge. Her
narrative reflects leadership as an evolving alignment between personal capacity and
organizational need rather than adherence to a conventional professional trajectory.

From the beginning of her professional career, Rice was recognized by
colleagues and mentors as possessing an instinctive capacity for leadership. She was
consistently viewed as someone who could bring order to complexity, support others
effectively, and strengthen the systems around her. While some leaders are drawn
toward visibility or positional authority, Rice initially found comfort within what might be
described as the supporting architecture of leadership particularly in assistant principal
roles where she could strengthen institutional performance while helping others
succeed behind the scenes. This framing suggests an early orientation toward systems
stewardship rather than individual prominence.

Her transition into principalship represented both opportunity and disruption.
Although she had accumulated considerable administrative experience, stepping into
the principal role revealed a dramatically different leadership terrain. Rice described this

transition as a “baptism by fire,” a metaphor that vividly positioned leadership entry as
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intense, immediate, and transformative rather than gradual or controlled. Leadership at
this level required navigating financial oversight, political dynamics, adult relational
complexities, and organizational accountability in ways that extended far beyond her
previous experiences. This metaphor reflects leadership as immersion into a demanding
environment requiring rapid adaptation and resilience.

Rice further conceptualized leadership as a “roller coaster ride,” marked by
dramatic highs, unexpected lows, and constant movement. This metaphor reveals her
recognition that school leadership is neither linear nor predictable, but emotionally
dynamic and characterized by continual uncertainty. Rather than resisting this
instability, Rice appeared to understand adaptability as a necessary condition for
effective leadership within complex organizational environments.

A significant dimension of her leadership emerged through transitions between
dramatically different school settings, particularly when working with highly tenured staff
and deeply established organizational cultures. These experiences required careful
observation, contextual awareness, and strategic responsiveness before initiating
change. Rice described this work through the metaphor of “whack-a-mole,” capturing
the reality that addressing one challenge often revealed another emerging issue. This
metaphor reflects a system-oriented understanding of leadership in which organizational
challenges are interconnected, dynamic, and rarely resolved in isolation. Her narrative
suggests recognition that school systems, much like living systems, require ongoing
monitoring, adaptation, and responsiveness rather than static solutions.

Perhaps most revealing was Rice’s description of herself as a “chameleon,” a

metaphor that most clearly reflects her leadership philosophy. Through this metaphor,
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Rice conceptualized leadership as environmental responsiveness, the ability to adjust
one’s approach based on context, relationships, and organizational needs while
remaining grounded in stable internal values. Rather than equating adaptability with
inconsistency, Rice framed it as a strategic leadership competency necessary for
navigating diverse environments effectively. This metaphor aligns strongly with adaptive
and biomimetic perspectives, where survival and effectiveness depend not on rigidity,
but on responsiveness to changing environmental conditions.

At the center of Rice’s leadership was also a strong spiritual foundation that
informed her decision-making, reflection, and resilience. Her leadership was not merely
reactive, but intentionally grounded in internal practices that provided clarity,
perspective, and emotional steadiness amid complexity. This inner grounding appeared
to function as a stabilizing force that complemented her outward adaptability, enabling
her to respond flexibly while remaining anchored in purpose.

Ultimately, Principal Rice’s narrative reflects leadership as adaptive stewardship
navigating complexity, responding to environmental demands, and supporting collective
growth through flexibility, reflection, and intentional action. Her story illustrates that
effective leadership does not always emerge through conventional pathways, but
through the development of adaptive capacity, environmental awareness, and the ability
to evolve while maintaining a clear sense of purpose within ever-changing educational

ecosystems.
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Principal Henderson

Principal Henderson’s journey into educational leadership unfolded less as a
predetermined career trajectory and more as an organic evolution shaped by
instructional passion, professional opportunity, and an expanding desire to influence
teaching and learning beyond the boundaries of her own classroom. Unlike leaders who
intentionally pursued administration from the outset, Henderson initially completed her
administrative certification not with the explicit goal of becoming a principal, but to
deepen her understanding of curriculum, instruction, and educational leadership. What
began as professional curiosity gradually evolved into a broader calling toward systems-
level influence and organizational improvement.

Her early professional identity was firmly rooted in teaching and collaborative
leadership. Even before assuming formal administrative roles, Henderson distinguished
herself through teacher leadership experiences that earned the trust and recognition of
both colleagues and school leadership. A principal eventually recognized her in both
instructional expertise and leadership capacity, inviting her to pursue an assistant
principal role. This invitation marked a significant turning point, shifting Henderson’s
sphere of influence from classroom-centered leadership to broader organizational
responsibility.

However, Henderson’s transition into administration allowed little opportunity for
gradual adjustment. Only weeks after assuming the assistant principal role, the sitting
principal announced retirement, unexpectedly placing Henderson in interim leadership.
This abrupt transition required immediate adaptation, testing both her confidence and

resilience. Leading a school community of nearly 950 students spanning pre-
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kindergarten through sixth grade introduced a level of organizational complexity she had
not fully anticipated, requiring rapid learning and sustained responsiveness.

Henderson described her early leadership experiences through the metaphor of
a high-stakes football competition, suggesting that leadership required strategic
preparation, sustained focus, coordinated teamwork, and the capacity to perform under
constant pressure. This metaphor reveals a conceptualization of leadership as both
endurance-based and performance-oriented, where preparation alone is insufficient
without execution, adaptability, and resilience in dynamic conditions. Leadership, within
this framing, becomes less about isolated decision-making and more about coordinated
movement within a fast-paced organizational environment.

A particularly defining dimension of Henderson’s leadership emerged through her
commitment to instructional improvement and collaborative accountability. One of her
most transformative initiatives involved implementing standards-based assessments
and facilitating rigorous staff data analysis conversations. These conversations often
surfaced with emotional discomfort, vulnerability, and resistance as instructional realities
became visible. Rather than allowing discomfort to fracture trust or stall progress,
Henderson intentionally reframed these moments as opportunities for collective learning
rather than individual deficiencies. Her narrative suggests a leadership philosophy
grounded in iterative growth, were tension functions not as failure, but as a feedback
mechanism capable of informing organizational improvement. This perspective aligns
with adaptive thinking systems, where growth emerges through reflection, recalibration,

and collective response to emerging data.
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Henderson’s leadership philosophy evolved significantly over time. She openly
acknowledged that earlier in her administrative journey, she operated from a more task-
driven orientation, placing less emphasis on the relational dimensions of leadership.
With experience, however, she developed a deeper understanding of listening,
empathy, and support as essential leadership practices. This evolution reflects an
increasing recognition that organizational effectiveness depends not solely on systems,
expectations, or performance measures, but on the human relationships that sustain
collective effort and long-term improvement.

At the core of Henderson’s leadership was a commitment to collaboration,
support, and continuous growth. Her consistent practice of concluding conversations by
asking how she could provide support reflects a leadership orientation grounded in
service rather than authority. She appeared to understand that accountability without
support can create resistance, while support without expectations can limit growth. This
balance reflects leadership as reciprocal influence rather than top-down control.

Perhaps most revealing was Henderson’s metaphor of leadership climbing a
mountain, a conceptualization that reflects endurance, persistence, and incremental
advancement rather than immediate triumph. This metaphor positions leadership as a
continuous ascent requiring resilience, shared effort, and sustained commitment toward
long-term goals. Unlike leadership narratives centered on rapid success or singular
achievement, Henderson’s story reflects leadership as an ongoing developmental climb
marked by adaptation, reflection, and collective progress toward organizational

excellence.
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Principal Hawkins

Principal Hawkins’ journey into educational leadership was shaped by a
longstanding commitment to teaching, service, and the belief that education possesses
transformative power. Unlike leadership pathways driven primarily by positional
ambition, Hawkins initially envisioned herself remaining in the classroom for a
substantial period, intentionally planning to spend at least a decade refining her
instructional practice before considering administration. However, as reflected in many
leadership narratives, emergence often disrupts even the most carefully constructed
plans. During her sixth or seventh year of teaching, a principal recognized leadership
qualities in Hawkins that she had not yet fully claimed for herself and encouraged her to
participate in a leadership cohort. What began as an invitation to explore leadership
gradually evolved into a broader sense of calling and expanded influence.

Her transition into administration represented more than professional
advancement; it reflected an expansion of purpose. Hawkins did not view leadership as
stepping away from students, but as increasing her capacity to support students,
teachers, and families on a broader scale. Yet her early administrative experiences
quickly revealed that educational leadership was far more complex than anticipated.
Leading a smaller elementary school with limited administrative support frequently
positioned her as the sole decision-maker within a demanding environment. Rather than
interpreting this professional isolation as limitation, Hawkins intentionally cultivated a
network of trusted colleagues, recognizing that effective leadership requires
collaboration, reflection, and relational problem-solving rather than isolated decision-

making.
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Hawkins described this early stage of leadership through the metaphor of spring,
a season associated with emergence, uncertainty, and new growth. This metaphor
reveals her conceptualization of leadership as both vulnerable and developmental an
environment requiring adaptation while simultaneously creating opportunities for
renewal and transformation. Much like a living system adjusting to changing
environmental conditions, Hawkins learned to navigate uncertainty by building
structures of support, developing resilience, and growing into the evolving demands of
leadership.

A particularly defining moment in Hawkins’ leadership journey emerged through
her direct engagement with a student’s family regarding reading development.
Recognizing that academic progress could not be separated from family influence,
relational dynamics, and environmental context, Hawkins challenged a father to become
more intentionally involved in his son’s literacy development, even suggesting
accessible reading materials such as magazines if traditional books felt less
approachable. Months later, the father reported measurable improvement in the child’s
reading growth. This experience reflects Hawkins’ belief that meaningful educational
leadership extends beyond school walls and requires leaders to engage the broader
ecosystem influencing student development. Her narrative suggests that student
success is not produced through isolated interventions, but through interconnected
relationships that shape developmental outcomes.

Her leadership philosophy consistently reflected a holistic and deeply relational
orientation. Hawkins prioritized knowing students, teachers, and families as individuals,

believing that meaningful support could not occur without authentic understanding. Her
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leadership was guided by what she described as maintaining a “360 view,” a metaphor
that reveals comprehensive awareness, systems thinking, and the recognition that
leadership decisions rarely affect a single person or issue in isolation. Through this
metaphor, Hawkins conceptualized leadership as multidimensional sensemaking
requiring thoughtful deliberation, empathy, and awareness of broader consequences
rather than emotionally reactive decision-making.

At the core of Hawkins’ leadership was the belief that education is fundamentally
about human development rather than institutional management. Administrative
responsibilities were necessary, but they were never allowed to eclipse her commitment
to presence, connection, and student wellbeing. She sought to ensure that leadership
decisions were not perceived as distant or procedural, but as intentional actions rooted
in care, responsibility, and long-term development.

Perhaps most fittingly, Hawkins’ leadership can be understood through the
metaphor of a gardener cultivating an ecosystem, where each student, teacher, and
family requires distinct conditions for growth. This metaphor reflects a leadership
orientation grounded in cultivation rather than control, recognizing that growth cannot be
standardized or forced, but must be nurtured through responsiveness, intentional care,
and environmental awareness. Within this framing, leadership becomes less about
imposing uniform solutions and more about creating the conditions in which individuals
and communities can thrive.

Ultimately, Principal Hawkins’ narrative reflects leadership as cultivation,

connection, and holistic stewardship. Her journey illustrates that effective principals do
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not simply manage schools; they nurture living communities where individuals are
supported, challenged, and empowered to grow.
Data Analysis and Themes Emerged

The analysis followed Cameron and Maslen's (2010) systematic metaphor
analysis process, which involved four key steps. First, | conducted a thorough reading of
the interview transcripts to identify metaphorical expressions related to leadership and
living systems. During this initial phase, the researcher marked all instances where
principals used language that compared leadership concepts to natural phenomena or

processes. The second step involved categorizing these metaphorical expressions into

broader conceptual themes or domains, such as "growth," "adaptation," "ecosystem
balance," or "natural cycles" (Lakoff & Johnson, 2003). This categorization helped
reveal patterns in how principles conceptualized and applied nature-inspired leadership

principles.

The third step of the analysis focused on examining the relationships between
different metaphorical themes and their contextual significance. This phase involved
analyzing how principals used specific metaphors to describe their leadership
challenges, decisions, and successes, and how these metaphors reflected their
understanding of nature-inspired leadership principles. The researchers paid particular
attention to recurring metaphors and their variations across different participants'
narratives, as well as the cultural and contextual factors that influenced metaphor usage

(Kovecses, 2015). The final step involved synthesizing the findings to develop a
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comprehensive understanding of how metaphorical thinking shaped principals'
implementation of nature-inspired leadership principles.

The process of identifying metaphorical language began with a careful and
systematic examination of the interview transcripts, where the researcher highlighted
specific words and phrases that principals used to describe their leadership experiences
through a nature-inspired lens. Each metaphorical expression that was identified was
flagged and coded according to the nature-based domain it referenced, allowing the
researcher to build an organized inventory of metaphorical language used across all
participants. This initial coding process was essential in establishing a foundation for
deeper analysis, as it ensured that no significant metaphorical expression was
overlooked and that the data was systematically prepared for the next stage of
interpretation. | moved through the transcripts methodically, applying codes consistently
to ensure reliability and accuracy throughout the hand coding process.

| tackled the transcript analysis methodically, coding consistently to keep the
process rigorous and reliable. For instance, when participants talked about
relationships, empathy, or putting the needs of students, teachers, and families first, |
coded those under people-centered leadership and relational care. When they
described personal growth or pivoting during tough times, those went under adaptability
and evolution of practice. Even their metaphors told a story: phrases like 'thrown into the
ocean' or 'roller coaster ride' became markers for complexity and adaptive resilience. |
also looked closely at how they managed their references to 'guarding my tongue' or
'creating space' before acting were coded as emotional regulation and reflective

decision-making, while talks on honesty and trust fell under relational trust. By looking
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for these repeated patterns, the themes emerged naturally, aligning perfectly with
biomimetic principles like interdependence, adaptation, and self-regulation.

Once the metaphorical words and phrases were coded, patterns began to
emerge that allowed the researcher to move from individual expressions to broader
phases and themes. Clusters of related metaphors were grouped together based on
their shared conceptual meaning, and this thematic grouping revealed how principals
consistently drew on particular domains of nature to make sense of their leadership
challenges and decisions. The themes that emerged from this process were not
imposed on the data but arose organically from the frequency and consistency of the
metaphorical language used by participants. This organic development of themes
through hand coding strengthened the credibility and trustworthiness of the findings,
ensuring that the analysis remained grounded in the actual language and experiences
of the participants throughout the study.

Although participants used a wide variety of metaphorical expressions throughout

their interviews, not every metaphor was included in the thematic findings. The selection

of metaphors was quided primarily by the purpose of the study and the research

question, rather than by the frequency or creativity of participants' language. Each

metaphor was analyzed within the context of the participant's complete narrative and

evaluated for its contribution to understanding how elementary principals

conceptualized leadership, decision-making, and school culture. Metaphors that

provided meaningful insight into participants' leadership experiences and informed the

study's conceptual framework were emphasized in the findings. Other metaphorical

expressions remained valuable to understanding participants' overall experiences but
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were not highlighted when they did not contribute substantively to answering the

research question.

After carefully analyzing all six participants' interview transcripts, six prominent
themes emerged consistently across their leadership experiences. These include: (a)
People-Centered Leadership, (b) Continuous Learning and Adaptability, (c) Self-
Awareness and Reflections, (d) Servant Leadership, (e) Navigating Complexity and
Uncertainty, and (f) Relational Trust and Transparency. The following is a discussion of
the six themes:

Theme 1: People-Centered Leadership Through a Biomimetic Leadership
Framework

People-Centered Leadership reflects the interconnected, adaptive, and relational
characteristics of healthy living systems. Biomimetic leadership suggests that effective
organizations function similarly to natural ecosystems, where the health and
sustainability of the whole depend upon the well-being, responsiveness, and
interconnectedness of all contributing members. Rather than emphasizing mechanistic
control, rigid hierarchy, or transactional management, participants consistently
described leadership as a relational and human-centered practice focused on cultivating
individual growth, collective flourishing, and sustainable organizational health.

Across all participants, there was a profound emphasis on prioritizing people over
processes. Leaders consistently highlighted the importance of understanding and
supporting individuals, including students, teachers, and families, as integral members
of the educational ecosystem. Their narratives suggest that leadership effectiveness

was not measured by procedural compliance alone, but by the leader’s ability to nurture
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human potential, strengthen relationships, and create environments that support
adaptation and growth. This aligns with biomimetic principles of interdependence, where
thriving systems depend on the health and functionality of interconnected parts working
collaboratively toward broader organizational resilience.

Principal Kelly’s reflections demonstrated biomimetic principles of adaptive
accountability and restorative feedback mechanisms. Her emphasis on commitment and
direct communication reflected leadership as a process of maintaining ecosystem health
through responsive recalibration. Her statement, “I love the employees enough to tell
her the truth. | sometimes have the hard truths with some teachers but in the end we all
get along well,” illustrates that feedback was not viewed as punitive, but as a restorative
mechanism intended to preserve growth and organizational coherence. In living
systems, corrective feedback supports adaptation and stability rather than dysfunction.
Her metaphorical expressions, including Bridge of Truthful Confrontation, Accountability,
and Tough Love Mentor, suggest a leadership orientation grounded in honest relational
feedback designed to strengthen individuals while protecting the broader school
ecosystem.

Principal Henry reflected biomimetic principles of systems interconnectedness
and distributed influence. Her metaphor of a “gravitational pull” toward broader student
impact suggests a natural alignment toward greater ecological contribution rather than
isolated leadership influence. Her acknowledgment that certain attitudes within school
culture must be confronted illustrates biomimetic principles of environmental adaptation,
where unhealthy system conditions require intervention to restore collective balance.

Her leadership demonstrates an understanding that effective school ecosystems require
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intentional stewardship, where interventions are not isolated responses, but strategic
actions that influence broader organizational functioning.

Principal Franklin embodied biomimetic principles of emergence, holistic sensing,
and developmental growth. His reflection that leadership potential was recognized by
others before he recognized it himself mirrors emergent properties in living systems,
where adaptive capacities develop through relational interaction and environmental
influence. His metaphor of “running it through my five senses” strongly aligns with
biomimetic concepts of multidimensional sensing, where effective responses emerge
through gathering multiple forms of information before action. His leadership suggests a
reflective, integrative approach to decision-making, where empathy, awareness, and
contextual responsiveness guide leadership practice.

Principal Rice demonstrated biomimetic principles of stewardship, self-regulation,
and cooperative contribution. Her daily ritual of spiritual preparation before entering the
school environment reflects intentional internal calibration, like living systems that
regulate internal conditions before engaging with external complexity. Her preference
for serving in supportive roles rather than seeking visibility reflects biomimetic concepts
of cooperative ecosystems, where leadership contribution is measured by collective
benefit rather than dominance or recognition. Her descriptions of leadership through
selfless support, humble service, and helping others reinforce the biomimetic principle
that thriving systems depend upon facilitative leadership that strengthens broader
organizational functioning.

Principal Henderson reflected biomimetic principles of capacity building and

regenerative development. Her established relationships with teachers and commitment
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to strengthening instructional practices suggest leadership as a regenerative process
focused on developing the adaptive capacities of others. In healthy ecosystems,
sustainability depends on continuous renewal and growth among system members. Her
metaphorical language, including having “a heart for kids” and describing instruction as
“‘my jam,” reflects authentic energy alignment with organizational purpose and a
leadership orientation centered on strengthening human capacity rather than enforcing
compliance.

Principal Hawkins most explicitly reflected biomimetic principles of systems
awareness, contextual responsiveness, and holistic care. Her statement, “| cannot know
if a teacher or student is getting what they individually need if | don't know that student
or teacher well,” aligns strongly with biomimetic principles suggesting that adaptive
responses require contextual understanding of interconnected system members. Her
metaphor of maintaining a “360 view” reflects ecological systems thinking, where
effective decisions require awareness of multiple interacting conditions rather than
isolated perspectives. Her emphasis on individualized understanding and
comprehensive care suggests leadership as a form of ecosystem stewardship rooted in
responsiveness to the needs of the whole.

The participants’ metaphorical expressions further strengthen this theme’s
alignment with the biomimetic leadership framework. Metaphors such as “gravitational
pull,” “heart for kids,” “360 view,” “bridge of truthful confrontation,” and “running it
through my five senses” reveal leadership perspectives grounded in connectivity,
adaptation, responsiveness, and relational stewardship rather than mechanistic control.

These metaphorical expressions served as cognitive representations of how
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participants made meaning of leadership, suggesting that schools were understood less
as bureaucratic systems requiring rigid management and more as living ecosystems
requiring thoughtful cultivation and adaptive care.

Collectively, this theme suggests that people-centered leadership functions as a
biomimetic leadership capacity rooted in interdependence, adaptive feedback,
stewardship, human flourishing, and relational responsiveness. The participants
consistently portrayed leadership as a deeply relational and transformative process
centered on developing individuals while strengthening the broader educational
ecosystem. Through a biomimetic lens, successful principals emerge not simply as
managers of organizational processes, but as ecosystem stewards who intentionally
create the environmental conditions necessary for sustained growth, resilience, and
collective achievement.

This theme ultimately reveals that effective educational leadership reflects living
systems principles where sustainable success is achieved not through control alone, but
through nurturing interconnected relationships, supporting adaptive growth, and
preserving the health of the broader school community.

This theme also aligns with the participants’ metaphorical expressions, which
revealed leadership perspectives more consistent with living systems than mechanistic
organizational models. Rather than using metaphors associated with control or
hierarchy, participants described leadership through language emphasizing
relationships, growth, responsiveness, and care. Metaphors such as “a heart for kids,”
“360 view,” and “gravitational pull” reflected leadership as interconnected, adaptive, and

deeply human-centered. These metaphorical expressions suggest that participants
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conceptualized leadership not as static management, but as an organic process of
nurturing human development and collective progress, reinforcing the notion that
successful principals function as compassionate, reflective practitioners within complex
educational ecosystems.

Theme 2: Continuous Learning and Adaptability Through a Biomimetic

Leadership Framework

Continuous Learning and Adaptability reflects the evolutionary, responsive, and
self-adjusting characteristics of living systems. Biomimetic leadership suggests that
effective leadership is not static or mechanistic, but dynamic, adaptive, and continuously
shaped by environmental feedback, emerging conditions, and contextual demands. Like
living organisms that survive and thrive through ongoing adaptation, recalibration, and
responsiveness to changing conditions, participants consistently described leadership
as a developmental journey requiring continuous learning, reflection, and adjustment.

Continuous Learning and Adaptability emerged as a central characteristic of the
participants’ leadership journeys. Participants consistently emphasized that leadership
development was not a fixed achievement, but rather an evolving process requiring
ongoing refinement. Their narratives revealed that effective leadership demanded the
willingness to abandon previously successful strategies in favor of new approaches
better aligned with changing circumstances. This reflects biomimetic principles of
adaptive evolution and environmental responsiveness, where systems maintain health
and relevance by adjusting behaviors in response to shifting ecological conditions.

This adaptive mindset enabled participants to navigate the complexities of their

roles with increasing sophistication and responsiveness over time, much like adaptive

102



living systems responding to environmental shifts, as reflected in metaphors of being
“thrown into the ocean,” enduring the turbulence of a “roller coaster,” and adjusting to
the uncertainty of a “changing hurdle.” These metaphors suggest that participants
understood leadership not as a predictable sequence of technical actions, but as
dynamic engagement within complex, evolving environments requiring resilience,
flexibility, and continuous adaptation.

Listening closely to Principal Kelly’s narrative uncovered a critical pivot point in
her development, revealing how adaptability and continuous learning manifested in
practice. She admitted, “I realized really quickly that I'm not going to make everybody
happy. And | had to come to terms with "that's got to be okay.” Beneath the surface of
this statement lies a significant adaptive shift: effective leadership required her to
release the unsustainable expectation of universal approval in favor of more resilient
decision-making. Through a biomimetic lens, this reflects adaptive recalibration, where
previously functional behaviors are abandoned when environmental conditions demand
more sustainable responses. Consistent with living systems that evolve by adjusting
ineffective survival patterns, Principal Kelly demonstrated emotional adaptation and
leadership resilience shaped by contextual realities.

Similarly, Principal Henry reflected biomimetic principles of evolutionary learning
and adaptive transformation. Her statement, “My understanding of leadership has
shifted 100%,” suggests substantial developmental change in how she understood her
role. Her acknowledgment that she previously identified as a people pleaser, but later
recognized the impossibility of satisfying everyone, reflects leadership evolution through

experiential learning. In living systems, adaptation often requires transformation rather
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than incremental adjustment. Principal Henry’s narrative suggests that leadership
effectiveness emerged not through preserving prior habits, but through adaptive shifts in
mindset that better aligned with environmental complexity.

Principal Franklin embodied biomimetic principles of iterative growth and
cumulative adaptation. His statement, “As a leader, we have a lot of information. We
have a lot of authority. We have a lot of responsibility,” followed by “through the years,
I've learned more and more,” reflects an understanding that leadership competence
develops progressively through repeated environmental engagement. Just as in living
systems that refined adaptive intelligence through accumulated interaction and
feedback, Principal Franklin’s leadership growth was portrayed as developmental rather
than immediate. His reflections suggest that adaptive leadership emerges through
continuous exposure, reflection, and increasing contextual understanding.

Principal Rice demonstrated biomimetic principles of self-regulation, adaptive
pacing, and sustainable energy management. Her realization that “the end of the day”
did not require unnecessary urgency, coupled with her emphasis on balancing
responsibilities while extending herself grace, reflects leadership adaptation through
internal recalibration. In living systems, sustainable functioning depends on efficient
energy allocation and strategic pacing rather than reactive overexertion. Her reflections
suggest that continuous learning included not only procedural adjustment, but the
development of healthier leadership rhythms that preserved long-term effectiveness.

Henderson reflected biomimetic principles of feedback sensitivity and relational
adaptation. Her admission that she would now “listen a little bit more” illustrates an

important shift in leadership responsiveness. Early in leadership, task demands
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constrained her capacity for relational attentiveness; however, reflective learning
allowed her to recognize the adaptive importance of listening as a leadership function.
In living systems, responsiveness depends upon the ability to receive, interpret, and
adjust based on environmental feedback. Her evolving leadership approach reflects
increasing sensitivity to relational signals and greater responsiveness to the needs of
others within the educational ecosystem.

Principal Hawkins’ metaphor that “educators age in dog years” offers a
particularly compelling biomimetic interpretation. This metaphor vividly illustrates the
accelerated pace of adaptation required within contemporary educational environments.
Her statement suggests that educational leadership exists within rapidly shifting
ecological conditions where prior knowledge quickly becomes insufficient. Biomimetic
leadership recognizes that systems operating within volatile environments must evolve
rapidly to remain viable. Her reflection that administrators can no longer rely on being
“the same administrator” from year to year reflects the principle that adaptation is not
occasional, but continuous and necessary for survival within changing organizational
ecosystems.

The participants’ metaphors further strengthen this theme’s alignment with the

biomimetic leadership framework. Metaphors such as “thrown into the ocean,” “roller

”

coaster,” “changing hurdle,” and “aging in dog years” reveal leadership as fluid,
unpredictable, and environmentally responsive rather than stable or mechanistic. These
metaphors function as interpretive windows into participants’ leadership thinking,

suggesting that they experienced educational leadership as participation within complex

adaptive systems rather than linear organizational structures.
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Collectively, this theme suggests that continuous learning and adaptability
function as core biomimetic leadership capacities rooted in evolutionary learning,
resilience, recalibration, adaptive intelligence, and environmental responsiveness.
Participants consistently portrayed leadership as an evolving developmental process
requiring flexibility, reflection, and behavioral adjustment rather than rigid adherence to
fixed approaches. This theme ultimately reveals that effective educational leadership
mirrors living systems principles, where sustainability depends not upon static expertise,
but upon the leader’s capacity to continuously learn, adapt, and evolve in response to
emerging organizational realities.

The participants employed powerful metaphors that vividly illustrated their
experiences with Continuous Learning and Adaptability throughout their leadership
journeys. One particularly striking metaphor compared educators to animals that "age in
dog years," capturing the accelerated pace of change and learning required in modern
educational leadership. This metaphor emphasized how the demands and expectations
of school leadership evolved so rapidly that a single year felt like multiple years of
growth and transformation. The image conveyed the intensity and relentless nature of
adaptation required, suggesting that leaders could not remain static even for a brief
period without falling behind the evolving landscape of educational practice and
accountability.

Another compelling metaphor depicted the leadership experience as "coming in
running," which powerfully illustrated the immediate and intensive nature of learning
curves upon assuming leadership roles. This metaphor of Continuous Learning and

Adaptability suggested that there was no gradual onboarding or comfortable adjustment
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period; instead, leaders were thrust into situations requiring instant action, decision-
making, and problem-solving. The running metaphor also implied stamina, persistence,
and forward momentum qualities essential to adaptive leadership. Additionally,
participants used metaphors of balance and time, describing their evolution from rigid
adherence to paperwork deadlines to understanding that "the end of the day" allowed
flexibility and grace. Together, these metaphors painted a picture of leadership as a
dynamic, demanding journey where standing still was not an option, and where learning
and adaptation were not occasional activities but constant, defining features of effective
educational leadership. The participants consistently demonstrated that continuous
learning is not just about acquiring new skills, but about fundamentally transforming
one's approach to leadership, understanding, and personal growth.
Theme 3: Self-Awareness and Reflection Through a Biomimetic Leadership
Framework

Self-Awareness and Reflection, reflects the self-regulating, internally responsive,
and adaptive characteristics of living systems. Biomimetic leadership suggests that
healthy systems maintain functionality not only through responsiveness to external
environmental conditions, but also through continuous internal sensing, recalibration,
and feedback interpretation. Like living organisms that rely on internal regulation to
preserve equilibrium, participants consistently describe leadership as requiring
intentional self-awareness, emotional discipline, reflective processing, and the ability to
regulate responses in complex interpersonal environments.

Theme 3, Self-Awareness and Reflection, emerged as a critical foundation for

effective leadership among all participants in this study. Leaders consistently
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demonstrate awareness of how their emotions, personal histories, values, and
experiences influenced their leadership decisions and interactions with others. This dual
awareness of self and others enabled them to navigate the complex interpersonal
dynamics of school leadership with increased intentionality, empathy, and emotional
responsiveness. Through biomimetic lenses, this reflects principles of internal sensing,
adaptive regulation, and dynamic equilibrium, where effective systems continuously
monitor internal conditions while adjusting to external demands.

Participants openly reflected on emotional triggers, limitations, and leadership
growth, revealing that self-awareness was not viewed as an innate personality trait, but
rather as a cultivated leadership competency developed through experience and
intentional reflection. Their metaphorical expressions—including being a “middleman,”

evolving from “people pleasers,” “coming to terms” with difficult realities, and “giving
themselves grace”—suggest leadership adaptation through internal recalibration.
Aligned with living systems that refine responses through repeated feedback and
adjustment, participants described self-awareness as an evolving practice essential for
sustainable leadership effectiveness.

Principal Hawkins strongly reflected biomimetic principles of self-regulation,
feedback processing, and systems awareness. Her statement, “I understand the fact
that | cannot make decisions based on my emotions,” illustrates deliberate emotional
regulation rather than reactive leadership behavior. Her strategy of pausing, consulting
colleagues, and reviewing policies reflects internal recalibration processes like biological

feedback mechanisms that prevent destabilizing reactions. Her metaphor of creating

“space between my initial emotional response and my final decision” further reinforces
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biomimetic principles of adaptive buffering, where systems pause to process
environmental signals before responding. Additionally, her “360 view” metaphor reflects
ecological systems thinking, suggesting that effective leadership decisions require
awareness of interconnected variables rather than isolated perspectives.

Principal Kelly demonstrated biomimetic principles of restorative recalibration and
relational feedback. Her statement, “I loved her enough to tell her the truth,” reframed
difficult conversations as adaptive interventions intended to restore individual and
organizational health rather than create conflict. In living systems, corrective feedback
functions to preserve balance and sustainability rather than punish dysfunction. Her
reflections suggest that self-awareness involved recognizing when compassionate
leadership required discomfort, courage, and emotionally regulated honesty for the
good of the broader educational ecosystem.

Principal Franklin embodied biomimetic principles of holistic sensing and
reflective adaptation. His metaphor of “running it through my five senses” strongly aligns
with biomimetic concepts of multidimensional sensing, where organisms gather diverse
environmental inputs before responding. Rather than making impulsive or reductionist
decisions, his leadership reflected integrative analysis, emotional awareness, and
thoughtful interpretation. His acknowledgment that faith shaped her leadership
responses further reflects internal operating systems that influence adaptive behavior.
Biomimetic leadership recognizes that internal belief structures, values, and interpretive
frameworks shape how systems interact with their environments. His narrative

demonstrates how reflective leadership emerges through intentional internal alignment.
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Principal Rice reflected biomimetic principles of intentional internal calibration
and emotional equilibrium. Her ritual of spiritual grounding before entering the school
environment functioned as a form of self-regulation, similar to living systems stabilizing
internal conditions before responding to environmental complexity. Her metaphor of
“guarding my tongue and my actions” suggests intentional signal regulation, where
emotional responses are filtered through deliberate discipline rather than expressed
reactively. In biomimetic leadership, sustainable functioning depends upon leaders’
ability to regulate internal emotional states while maintaining coherent and constructive
external interactions.

Principal Henderson demonstrated biomimetic principles of empathetic
responsiveness and relational mirroring. Her practice of reflecting on how she would
receive communication if she were still a classroom teacher suggests adaptive empathy
rooted in perspective-taking. Living systems remain responsive by accurately
interpreting the conditions and experiences of interconnected components. Her
consistent practice of asking, “What can | do to support you?” reflects leadership as
reciprocal responsiveness rather than unilateral authority. Her self-awareness extended
beyond internal emotional regulation to include emotional sensitivity to others within the
educational ecosystem.

The participants’ metaphors further strengthened this theme’s alignment with the

” o«

biomimetic leadership framework. Metaphors such as “middleman,” “people pleaser,”
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‘running it through my five senses,” “guarding my tongue,” “creating space,” and “360
view” reveal leadership as a reflective, adaptive, and internally regulated process rather

than reactive emotional management. These metaphorical expressions served as
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interpretive windows into how participants conceptualized leadership as requiring
constant emotional monitoring, recalibration, and intentional responsiveness.

The recurring faith-based metaphors also reflect biomimetic principles of internal
stabilization and adaptive resilience. References to spiritual grounding, prayer, and
intentional preparation suggest leadership practices that serve as emotional anchoring
mechanisms, helping participants preserve equilibrium in high-pressure environments.
In alignment with living systems that rely on internal regulation to maintain health under
stress, these participants developed individualized practices that sustained emotional
stability and leadership effectiveness.

Collectively, this theme suggests that self-awareness and reflection function as
core biomimetic leadership capacities rooted in self-regulation, internal sensing,
adaptive equilibrium, reflective recalibration, and emotional responsiveness.
Participants consistently portrayed leadership as emotionally demanding work requiring
deliberate reflection, intentional discipline, and continuous internal adjustment.

This theme ultimately reveals that effective educational leadership mirrors living
systems principles, where sustainability depends not only on responding to external
complexity, but also on the leader’s capacity to monitor, regulate, and recalibrate
internal emotional and cognitive responses in service of the broader school ecosystem.

Theme 4: Servant Leadership Through a Biomimetic Leadership Framework

Viewed through the Biomimetic Leadership Framework, Theme 4, Servant
Leadership, reflects the regenerative, cooperative, and stewardship-oriented
characteristics found within healthy living systems. Biomimetic leadership suggests that

thriving ecosystems are sustained not through dominance, extraction, or centralized
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authority, but through contribution, mutual support, relational interconnectedness, and
the preservation of collective well-being. Similar to living systems where the health of
the whole depends upon organisms fulfilling roles that contribute to ecological balance
and sustainability, participants consistently described leadership as a purposeful act of
service centered on empowering others, strengthening the educational ecosystem, and
creating conditions where students, teachers, and families could thrive.

Theme 4, Servant Leadership, emerged as a foundational driving force shaping
participants’ approaches to educational leadership. Throughout their narratives,
participants consistently articulated that their leadership commitments extended far
beyond administrative responsibilities to encompass a deeper sense of service to
students, teachers, and the broader school community. Rather than pursuing positional
authority, recognition, or career advancement, participants described leadership as a
calling rooted in meaningful contribution, human development, and collective
transformation. This aligns strongly with biomimetic principles of stewardship,
regeneration, and collective flourishing, where sustainable systems thrive through
intentional contributions to the health and development of interconnected members.

Principal Rice reflected biomimetic principles of stewardship, internal calibration,
and cooperative leadership contribution. Her daily spiritual preparation before entering
the school environment reflects intentional internal alignment similar to living systems
that regulate internal conditions before engaging with environmental complexity. Her
statement, “| feel like you can get a lot more buy-in and a better culture if you as an
administrator show that you’re one of the hardest working people in the building, that

you’re not going to ask teachers to do something that you're not willing to do yourself,”
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illustrates leadership through modeling, shared contribution, and relational
accountability rather than positional control. Through a biomimetic lens, her leadership
reflects ecosystem stewardship, where leaders contribute alongside others to sustain
organizational health and strengthen collective culture.

Principal Henderson demonstrated biomimetic principles of capacity building and
regenerative leadership development. Her focus on strengthening teachers’ instructional
practices reflects leadership as an investment in the adaptive growth of interconnected
system members. In healthy ecosystems, sustainability depends upon continuous
regeneration, learning, and strengthening among participants. Her statement that
teaching and learning were “kind of my jam” reflects authentic energy alignment
between personal strengths and organizational purpose, while her reference to having
“a heart for kids and a heart for doing the right thing” reinforces a service orientation
grounded in human flourishing. Her leadership suggests that servant leadership
involves empowering others so the educational ecosystem can grow stronger
collectively.

Principal Kelly reflected biomimetic principles of restorative stewardship and
ecosystem preservation. Her willingness to engage in difficult conversations for the
good of the broader school community reflects leadership as a corrective but growth-
oriented process. Her statement, “I loved her enough to tell her the truth,” suggests that
service sometimes requires discomfort, accountability, and relational honesty to
preserve the health of the larger organizational ecosystem. In living systems, restorative

feedback mechanisms function to maintain balance and long-term viability rather than

113



short-term comfort. Her leadership reflects stewardship rooted in protecting the
collective good, even when difficult individual interventions are required.

Principal Henry embodied biomimetic principles of purpose-driven contribution
and distributed ecological impact. Her metaphor of a “gravitational pull” toward
leadership suggests a natural attraction toward broader contribution rather than
personal ambition. Similar to organisms within living systems occupying roles that
contribute to ecosystem vitality, her motivation to move into administration reflected a
desire to expand her positive influence on children beyond individual classrooms. Her
candid acknowledgment that working with children was intrinsically motivating reveals
servant leadership as an authentic calling rather than a strategic career move. Through
a biomimetic lens, her leadership reflects distributed impact, where contribution to the
larger ecosystem becomes the driving force for adaptive leadership action.

Principal Franklin reflected biomimetic principles of intergenerational stewardship
and regenerative legacy-building. His reflections on family sacrifice and educational
equity reveal leadership as service extending beyond immediate organizational
responsibilities into broader social sustainability. His family narrative about civil rights
activism, particularly the metaphor of “climbing out of windows,” symbolizes courageous
adaptive action in pursuit of justice, opportunity, and future transformation. In living
systems, sustainability often depends upon actions taken in the present to preserve
conditions for future generations. His servant leadership reflects this biomimetic
principle of long-term stewardship, where service is both historical and forward-looking,

rooted in sacrifice for collective human advancement.
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Principal Hawkins most explicitly reflected biomimetic principles of relational
stewardship, environmental sensing, and responsive care. Her statement, “I cannot
know if a kid is getting what they individually need if | don’t know that kid,” strongly
aligns with biomimetic principles suggesting that adaptive systems must remain closely
connected to the needs and conditions of their interconnected members. Her emphasis
on “being present” reflects leadership through environmental immersion rather than
distant oversight. In living systems, responsiveness depends upon proximity,
awareness, and direct relational engagement. Her commitment to helping children and
families reveals servant leadership as a life-sustaining function rooted in relational care
and ecosystem awareness.

The participants’ metaphors further strengthen this theme’s alignment with the
biomimetic leadership framework. Principal Henry’s “gravitational pull” metaphor reflects
natural attraction toward ecological purpose and contribution, suggesting leadership as
an emergent alignment between personal values and broader systemic impact.
Principal Henderson’s metaphor of teaching and learning being “my jam” reflects
authentic role alignment, where organisms function most effectively when operating
within their adaptive strengths. Principal Franklin’s metaphor of “climbing out of
windows” symbolizes courageous disruption and sacrifice in pursuit of systemic
transformation, while Principal Hawkins’ emphasis on “being present” reflects relational
environmental sensing critical for responsive adaptation. The recurring metaphor of
having “a heart for kids” further reinforces servant leadership as a life-sustaining force
that circulates care, purpose, and energy throughout the broader educational

ecosystem.
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Collectively, this theme suggests that servant leadership functions as a core
biomimetic leadership capacity rooted in stewardship, regeneration, cooperative
contribution, interdependence, and collective flourishing. Participants consistently
portrayed leadership not as control or authority, but as service-oriented stewardship
designed to strengthen people, preserve relationships, and sustain the broader school
ecosystem.

This theme ultimately reveals that effective educational leadership mirrors living
systems principles, where sustainable success emerges not from positional power, but
from leaders’ intentional commitment to nurturing human potential, empowering
interconnected members, and cultivating the environmental conditions necessary for
long-term organizational flourishing.

Theme 5: Navigating Complexity and Uncertainty Through a Biomimetic
Leadership Framework

Navigating Complexity and Uncertainty, reflects the adaptive, resilient, and
responsive characteristics inherent within living systems operating in unpredictable
environments. Biomimetic leadership suggests that complexity is not a disruption to
organizational functioning, but a natural condition of dynamic ecosystems where
multiple interconnected variables continuously influence outcomes. Similar to living
organisms that survive and thrive by sensing environmental conditions, adjusting
behavior in real time, and responding strategically to emergent challenges, participants
consistently described educational leadership as nonlinear, unpredictable, and deeply

complex.
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Theme 5, Navigating Complexity and Uncertainty, emerged as a defining
characteristic of participants’ daily leadership experiences. Leaders consistently
described their work as multifaceted, emotionally dynamic, and filled with rapidly
changing demands requiring constant adjustment and resilience. They articulated the
challenge of balancing competing stakeholder needs, responding to unexpected crises,
and making consequential decisions without complete information. This aligns strongly
with biomimetic principles of adaptive complexity, emergence, environmental
responsiveness, and resilience, where systems maintain viability not through certainty
or rigid control, but through flexibility, responsiveness, and adaptive intelligence.

Principal Franklin reflected biomimetic principles of multidimensional sensing,
distributed intelligence, and adaptive decision-making. His metaphor of “running it
through my five senses” strongly aligns with biomimetic concepts of environmental
sensing, where living systems gather multiple forms of input before responding. His
recognition that effective leadership required trusted colleagues to “bounce ideas off’
reflects the principle of distributed intelligence, where complex ecosystems rely on
interconnected relational networks rather than isolated decision-making. Through a
biomimetic lens, her leadership suggests that navigating uncertainty requires both
internal interpretive frameworks and collaborative ecological responsiveness.

Principal Rice embodied biomimetic principles of dynamic equilibrium and
adaptive resilience. Her metaphor of leadership as a “roller coaster ride” vividly
illustrates the fluctuating nature of educational leadership, characterized by alternating
periods of calm and turbulence. In living systems, equilibrium is not achieved through

static stability, but through continuous recalibration in response to shifting environmental
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conditions. Her transition between school settings further reflects biomimetic adaptation,
as organisms must alter behaviors when entering unfamiliar ecosystems. Her
experience navigating distinct organizational cultures suggests leadership resilience
grounded in adaptive flexibility rather than rigid consistency.

Principal Henderson demonstrated biomimetic principles of incremental
adaptation, sustained growth, and regenerative momentum. Her metaphor of “climbing
and climbing” reflects iterative development, where progress emerges through
sustained adaptive effort rather than immediate transformation. Her narrative suggests
that navigating uncertainty required maintaining momentum even when outcomes
remained uncertain. Similar to living systems that continue developing under
unpredictable conditions, her leadership involved motivating interconnected members
toward continued growth despite fluctuating confidence, challenges, and systemic
pressures.

Principal Kelly reflected biomimetic principles of rapid adaptive activation and
environmental responsiveness under disruption. Her statement that she had to “come in
running, literally,” after inheriting staffing shortages and financial instability illustrates
immediate immersion into environmental complexity requiring urgent adaptive action. In
living systems, sudden disruptions often demand immediate recalibration rather than
deliberate preparation. Her experience suggests that effective leadership sometimes
emerges not through controlled planning, but through rapid adaptive engagement with
unstable conditions.

Principal Henry strongly reflected biomimetic principles of environmental

immersion, adaptive survival, and emergent learning through her metaphor of being
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“thrown into the ocean.” This metaphor powerfully reflects leadership as immersion
within complexity rather than detached management of predictable tasks. Her
acknowledgment that theoretical preparation differed significantly from lived leadership
realities aligns with biomimetic principles suggesting that adaptive intelligence develops
through direct environmental interaction rather than abstract preparation alone. Similar
to organisms learning to survive within changing ecological conditions, her leadership
reflects experiential adaptation where competence emerges through ongoing
engagement with complexity.

Principal Hawkins most explicitly reflected biomimetic principles of context
sensitivity, uncertainty tolerance, and adaptive flexibility. Her metaphor of the “changing
hurdle” vividly illustrates environmental volatility, where the nature of challenges evolves
even while leaders attempt to respond. Like living systems operating under uncertain
and shifting ecological pressures, her leadership required continuous recalibration in
response to incomplete information, particularly when supporting vulnerable student
populations with complex and often unknown backgrounds. Her reflections suggest that
effective leadership in uncertain environments requires contextual responsiveness,
ambiguity tolerance, and adaptive problem-solving rather than fixed solutions.

The participants’ metaphorical expressions further strengthen this theme’s

alignment with the biomimetic leadership framework. Metaphors such as “thrown into

” o« ” o ” o«

the ocean,” “roller coaster,” “changing hurdle,” “coming in running,” and “climbing and
climbing” reveal leadership as fluid, unpredictable, and environmentally responsive
rather than mechanistic or linear. These metaphorical expressions served as

interpretive windows into how participants understood leadership as dynamic
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participation within complex systems rather than management of isolated organizational
functions.

The metaphor of “thrown into the ocean” suggests total immersion within
unpredictable ecological conditions requiring immediate adaptation for survival. The
“roller coaster” reflects fluctuating environmental states and emotional turbulence,
reinforcing leadership as dynamic rather than stable. The “changing hurdle” offers
particularly strong biomimetic significance, illustrating emergent complexity where the
challenge itself evolves during response efforts. Similarly, “coming in running” reflects
rapid adaptive activation, while “climbing and climbing” suggests sustained resilience
through iterative growth and continuous movement toward improvement.

Collectively, this theme suggests that navigating complexity and uncertainty
functions as a core biomimetic leadership capacity rooted in adaptive resilience,
systems awareness, distributed intelligence, emergence, and environmental
responsiveness. Participants consistently portray leadership not as the elimination of
uncertainty, but as the capacity to function effectively within it through adaptation,
reflection, collaboration, and resilience.

This theme ultimately reveals that effective educational leadership mirrors living
systems principles, where sustainability depends not on predictability or perfect control,
but on leaders’ capacity to sense changing conditions, recalibrate responses, leverage
relational networks, and adapt strategically within increasingly complex educational

ecosystems.
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Theme 6: Relational Trust and Transparency Through a Biomimetic Leadership
Framework

Relational Trust and Transparency reflect the interconnected, communicative,
and mutually sustaining characteristics found within healthy living systems. Biomimetic
leadership suggests that thriving ecosystems depend not solely on the performance of
individual members, but on the quality of relationships, the reliability of communication
signals, reciprocal responsiveness, and trustworthiness across interconnected parts.
Like living systems that rely on accurate feedback loops, cooperative signaling, and
mutual adaptation to preserve stability and resilience, participants consistently
described relational trust and transparency as essential conditions for effective
leadership, organizational coherence, and sustainable school improvement.

Relational Trust and Transparency emerged as a foundational element
underpinning participants’ leadership effectiveness. Throughout their narratives, leaders
consistently emphasized that trust with teachers, students, families, and colleagues was
not merely beneficial, but essential to their capacity to lead meaningful change.
Participants described trust as something deliberately cultivated through honest
communication, transparent decision-making, consistency, and vulnerability. This aligns
strongly with biomimetic principles of interdependence, reciprocal signaling, relational
integrity, and network resilience, where healthy systems function through trustworthy
exchanges that strengthen connectivity and collective responsiveness.

Principal Henderson reflected biomimetic principles of mutualism, reciprocal
trust-building, and relational connectivity. Her consistent practice of asking, “What can |

do to support you? How can | help you?” illustrates leadership rooted in reciprocal
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contribution rather than hierarchical direction. In living systems, mutualistic relationships
strengthen the resilience and adaptive functioning of all participating members through
reciprocal benefit. Her established trust with teachers, grounded in prior relationships
and demonstrated integrity, reflects biomimetic principles suggesting that healthy
relational networks are strengthened through repeated trustworthy interactions. Her
metaphor of having “a heart for kids and a heart for doing the right thing” further
positions trust as an organic and authentic leadership characteristic rather than a
superficial strategy.

Principal Hawkins embodied biomimetic principles of systems transparency,
ecological perspective-taking, and contextual communication. Her acknowledgment that
policy-based decisions can be misinterpreted despite genuine care reveals the
complexity of communication within interconnected systems. Her metaphor of
maintaining a “360 view” strongly aligns with biomimetic systems thinking, where
adaptive decisions require awareness of multiple interacting variables rather than
isolated preferences. Her efforts to explain the broader rationale behind decisions
suggest transparency as a form of relational signaling that helps interconnected
members accurately interpret leadership intentions. Through a biomimetic lens, trust is
strengthened when communication reflects whole-system awareness and contextual
clarity.

Principal Kelly demonstrated biomimetic principles of restorative feedback and
relational honesty. Her statement, “I loved her enough to tell her the truth,” reframes
difficult conversations as corrective feedback mechanisms intended to preserve

individual growth and organizational health. In living systems, feedback processes
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function not to punish, but to restore equilibrium, alignment, and sustainability. Her
willingness to communicate difficult truths transparently reflects trust-building through
authentic honesty rather than conflict avoidance. Her metaphor of “doing the business
of the school” suggests a collective mission orientation, where relational trust supports
broader organizational purpose rather than individual agendas.

Principal Henry strongly reflected biomimetic principles of signal integrity and
transparent feedback systems. Her assertion that “transparency and honesty go hand in
hand” aligns closely with biomimetic concepts of reliable communication signals, where
system health depends upon accurate exchanges between interconnected members.
Her emphasis on explaining the “why” behind leadership decisions reflects transparency
as a signaling mechanism that reduces uncertainty and strengthens interpretive clarity
across the organizational ecosystem. In healthy living systems, unclear or inconsistent
signals weaken coordination and trust; similarly, her reflections suggest that transparent
communication is essential to maintaining organizational coherence and relational
confidence.

Principal Franklin reflected biomimetic principles of multidimensional trust
calibration and thoughtful responsiveness. His metaphor of “running decisions through
my five senses” suggests comprehensive environmental assessment before leadership
action. Similar to living systems that rely on multiple sensory inputs to interpret changing
conditions accurately, his leadership reflects trust-building through careful
consideration, reflection, and intentional decision-making. His acknowledgment that

maintaining trust sometimes required confronting difficult issues rather than preserving
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surface harmony reinforces biomimetic principles that healthy systems require honest
correction and adaptive responsiveness to preserve integrity.

Principal Rice demonstrated biomimetic principles of authentic signaling,
cooperative alignment, and relational consistency. Her statement, “I hope that people
would respect and understand that it's not a power trip or a game. That we are all here
for the same reason, the same goal, and we need to not work against each other, but
work together,” reflects leadership grounded in collective purpose rather than
hierarchical control. Through a biomimetic lens, this aligns with cooperative ecosystem
functioning, where interconnected members thrive through aligned contribution rather
than competition or dominance. Her metaphor of “guarding my tongue and my actions”
further reflects intentional signal regulation, suggesting that trust is preserved through
consistency between communication, behavior, and leadership intent.

Participants’ metaphorical expressions further strengthen this theme’s alignment

with the biomimetic leadership framework. Metaphors such as “a heart for kids,” “360

view,” “hand in hand,” “guarding my tongue,” “running it through my five senses,” and
‘loving someone enough to tell them the truth” reveal trust as a relational, adaptive, and
organically sustained leadership function rather than a transactional management
strategy.

The metaphor of “a heart for kids” symbolizes leadership as a life-sustaining
force that continuously circulates care, ethical purpose, and relational commitment
throughout the organizational ecosystem. The “360 view” reflects ecological systems

awareness, reinforcing that trust is strengthened when leadership decisions

acknowledge interconnected complexity. The metaphor of transparency and honesty
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going “hand in hand” suggests inseparable dependence between authenticity and
relational trust. Similarly, “guarding my tongue and my actions” reflects disciplined
signal regulation, where consistency between words and actions preserves relational
stability.

Collectively, this theme suggests that relational trust and transparency function
as core biomimetic leadership capacities rooted in mutualism, signaling integrity,
reciprocal accountability, network resilience, and relational interdependence.
Participants consistently portrayed trust not as a peripheral leadership strategy, but as
the connective infrastructure that enables collaboration, adaptation, and sustainable
organizational functioning.

This theme ultimately reveals that effective educational leadership mirrors living
systems principles, where sustainability depends not simply on individual competence,
but on the leader’s ability to cultivate healthy relational networks through honest
communication, transparency, reciprocity, and trustworthy interaction. Within complex
educational ecosystems, trust functions as the connective tissue that sustains collective
resilience, adaptive responsiveness, and long-term organizational flourishing.

Summary

The purpose of this narrative inquiry study was to explore elementary principals’
use of metaphors in their descriptions of leadership approaches, with particular attention
to whether their metaphorical expressions reflected characteristics aligned with living
systems principles. Specifically, the study sought to examine how school leaders
conceptualized leadership through metaphorical language and whether those

descriptions revealed perspectives more consistent with biomimetic leadership than
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traditional mechanistic leadership models. Metaphors served as important cognitive and
interpretive tools, revealing participants’ underlying assumptions about organizational
functioning, leadership identity, and the nature of schools as systems. The language
participants used often reflect deeper mental models regarding whether schools
functioned as rigid bureaucratic structures or as dynamic, adaptive educational
ecosystems. This narrative inquiry included six elementary school principals currently
serving in various school districts across Alabama, each with a minimum of three years
of experience to ensure sufficient leadership development and implementation of
professional practice. Participants represented urban, suburban, and rural school
contexts, allowing for a broad examination of how elementary principals used
metaphors and nature-inspired leadership principles to make meaning of their
leadership experiences.

Viewed through the Biomimetic Leadership Framework, the findings revealed six
prominent themes that emerged consistently across participants’ leadership narratives,
collectively suggesting that effective educational leadership reflects the adaptive,
interconnected, and regenerative qualities found within healthy living systems. Theme 1,
People-Centered Leadership, reflected biomimetic principles of interdependence and
relational stewardship, as participants consistently emphasized prioritizing people over
processes and nurturing human potential as essential to organizational health. Theme
2, Continuous Learning and Adaptability, reflected principles of adaptive evolution and
environmental responsiveness, as leadership was consistently described as a dynamic
and evolving process requiring continuous refinement and adjustment in response to

changing conditions. Theme 3, Self-Awareness and Reflection, reflected biomimetic
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principles of self-regulation, internal sensing, and adaptive equilibrium, with participants
demonstrating intentional emotional awareness, reflective decision-making, and
continuous internal recalibration. Theme 4, Servant Leadership, reflected principles of
stewardship, regenerative contribution, and collective flourishing, as participants
consistently described leadership as a deeper calling centered on empowering
students, teachers, and school communities rather than pursuing positional authority.
Theme 5, Navigating Complexity and Uncertainty, reflected biomimetic principles of
emergence, resilience, and adaptive responsiveness, as participants described
leadership as inherently unpredictable, multifaceted, and required flexibility in dynamic
educational environments. Finally, Theme 6, Relational Trust and Transparency,
reflected principles of reciprocal signaling, relational integrity, and network resilience,
with participants emphasizing that trust, transparency, and authentic communication
were foundational to sustainable organizational effectiveness.

Throughout the analysis, participants employed vivid and meaningful metaphors
that provided deeper insight into their leadership philosophies and experiences.
Metaphors such as educators “aging in dog years” captured the accelerated pace of
adaptation required in educational leadership, while being “thrown into the ocean”
reflected immersion within overwhelming and unpredictable leadership challenges
requiring immediate adjustment. The metaphor of leadership as a “roller coaster ride”
illustrated fluctuating environmental conditions marked by emotional highs, lows, calm,
and turbulence, while the “changing hurdle” reflected evolving obstacles that shifted
even as leaders attempted to respond. Other significant metaphors included the

“gravitational pull” toward impacting children, suggesting natural alignment with broader
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systemic contribution; “a heart for kids,” symbolizing leadership as a life-sustaining force
rooted in authentic care; “360 view,” reflecting ecological systems awareness and
multidimensional decision-making; “guarding my tongue and my actions,” representing
intentional self-regulation; and “running decisions through my five senses,” illustrating
holistic environmental sensing and reflective analysis. Collectively, these metaphorical
expressions suggest that participants conceptualized leadership less as mechanistic
management and more as adaptive participation within complex educational
ecosystems.

Taken together, the findings suggest that effective educational leadership is best
understood through a biomimetic lens, where leadership effectiveness emerges not
through rigid control, hierarchical dominance, or technical efficiency alone, but through
adaptability, relational interdependence, stewardship, reflective self-regulation,
resilience, and authentic trust-building. The participants consistently portrayed
leadership as a human-centered, dynamic, and ecologically responsive process focused
on sustaining growth, collective achievement, and organizational flourishing. These
findings contribute to the growing discourse on leadership by suggesting that biomimetic
leadership principles offer a meaningful conceptual framework for understanding how
elementary school principals navigate the complexities of contemporary educational
environments.

Although the dominant themes emphasized positive leadership practices,
participants frequently employed vivid metaphors to convey the inherent challenges of
school leadership. Expressions such as being thrown into the ocean, a baptism by fire,

a roller coaster, whack-a-mole, shifting hurdles, and a boulder rolling downhill illustrated

128



pervasive feelings of uncertainty, role overload, unpredictability, and organizational
complexity. These metaphors demonstrate that participants did not perceive leadership
as effortless; rather, they viewed adversity as an inherent feature of the principalship.
Crucially, these narratives of challenge were often coupled with accounts of adaptation,
reflection, collaboration, and growth suggesting that effective principals construct
meaning from adversity rather than allowing it to define them.

Beyond describing leadership experiences, participants' metaphors served as

interpretive frameworks that revealed how they understood and responded to the

complexities of school leadership. Rather than functioning solely as descriptive

lanquage, these metaphors reflected underlying patterns of thinking that shaped

leadership decisions, relationships, and responses to organizational challenges.

Consistent with the narrative inquiry approach, the metaphors provided a deeper look

into how participants constructed meaning from their experiences and translated those

meanings into daily leadership practice.
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Chapter 5: Discussion

The purpose of this narrative inquiry study was to explore elementary principal’s
use of metaphors in their descriptions of their leadership approaches. | am particularly
interested in the types of metaphors that school leaders use and whether there is
evidence that some leaders convey more of a living system’s perspective than others.
Metaphors serve as powerful cognitive tools that reveal underlying beliefs and
assumptions about organizational functioning and the nature of leadership itself. The
language leaders choose often unconsciously reflects their mental models about how
schools operate and their role within the educational ecosystem. By analyzing these
metaphorical expressions, we may gain insight into how principals conceptualize their
work in ways that either reinforce mechanistic, hierarchical structures or embrace more
organic, adaptive approaches to school leadership.

Nature-inspired leadership principles emphasize concepts such as adaptability,
diversity, and interconnectedness, which are particularly relevant for elementary
principals in elementary education. These leaders often work in diverse communities
were traditional, hierarchical leadership models may be less effective. In their study, Lee
and Ding (2023) found that hierarchical cultures can compromise the effectiveness of
transformational leadership, leading to reduced performance feedback and job
performance. By adopting leadership strategies that mirror natural systems' ability to
adapt and thrive in changing conditions, principals can create more flexible and
responsive school cultures (Tidball & Krasny, 2011). This approach can lead to

improved student outcomes, enhanced teacher satisfaction, and stronger community
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partnerships, all of which are critical for addressing the educational disparities that often
affect students.

The conceptual framework guiding this study was grounded in a biomimetic
leadership approach. Biomimicry is an innovative approach that seeks to address
human challenges by drawing inspiration from nature's time-tested patterns and
strategies (Biomimicry Institute, 2018). This field is based on the premise that nature,
through its long evolutionary process, has already developed solutions to many of the
problems we currently face. By studying and emulating natural forms, processes, and

ecosystems, we can create more efficient and sustainable technologies and systems.

Sociobiology
Nature's Life Systems
Principles Thinking
Biomimetic
Leadership
Biomimi Professional
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Figure 3 Biomimicry Conceptual Framework.

The biomimicry framework operates on three fundamental levels: form, process,

and ecosystem. At the form level, it involves mimicking physical structures found in
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nature, such as the aerodynamic properties of bird wings or the water-repellent
characteristics of lotus leaves. The process level focuses on replicating natural
methods, like photosynthesis in plants. At the ecosystem level, biomimicry examines the
interactions between organisms and their environments to create sustainable, closed-
loop systems applicable to human designs (Biomimicry Institute, 2018). This approach
requires a shift in perspective, viewing nature as a mentor rather than merely a resource
for exploitation, and encourages interdisciplinary collaboration among biologists,
engineers, designers, and other professionals to develop innovative solutions (Zwart,
2019). School principals may find significant value in adopting biomimetic leadership
principles as a framework for navigating the increasing complexity of educational
leadership. By learning from living systems that thrive through adaptation,
interconnectedness, and resilience, principals can move beyond traditional mechanistic
leadership approaches toward practices that foster innovation, collective growth, and
sustainable school improvement.

Conceptual Framework: Biomimicry and Its Application to Educational

Leadership

The conceptual framework guiding this study was biomimicry, an innovative
approach that draws inspiration from nature's time-tested patterns and strategies to
address complex human challenges (Biomimicry Institute, 2018). Rooted in the premise
that nature's long evolutionary process has already developed solutions to many of the
problems humans currently face, biomimicry operates on three fundamental levels:
form, process, and ecosystem. At the form level, it involves mimicking physical

structures found in nature; at the process level, it focuses on replicating natural
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methods; and at the ecosystem level, it examines the interactions between organisms
and their environments to create sustainable, adaptive systems (Biomimicry Institute,
2018). Applied to educational leadership, this framework offered a powerful alternative
to mechanistic and hierarchical leadership models by positioning schools as living
systems — dynamic, interconnected communities that thrive through adaptability,
diversity, and relational interdependence rather than rigid structures and compliance-
driven management (Tidball & Krasny, 2011). This shift in perspective, from viewing
nature as a resource to viewing it as a mentor, provided the theoretical foundation for
examining how elementary principals conceptualized and enacted their leadership
through the lens of living systems’ thinking.

The biomimicry framework was particularly well suited to this study because of its
emphasis on adaptability, interconnectedness, and organic responsiveness —
principles that align closely with the relational and human-centered leadership practices
that effective school leaders must cultivate. Scholars have noted that nature-inspired
leadership principles are especially relevant in diverse educational communities where
traditional hierarchical models may be less effective (Lee & Ding, 2023). By adopting
strategies that mirror natural systems' capacity to adapt and thrive under changing
conditions, principals can create more flexible and responsive school cultures that
support improved student outcomes, enhanced teacher satisfaction, and stronger
community partnerships (Tidball & Krasny, 2011). The biomimicry framework thus
invited researchers and practitioners alike to examine school leadership not through a

mechanistic lens of inputs and outputs, but through an ecological lens of growth,
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adaptation, and mutual sustainability recognizing that the health of the whole system
depends on the vitality and interconnection of each of its parts.

The findings of this study provided compelling support for the biomimicry
conceptual framework by revealing that all six participating principals described their
leadership through metaphors and orientations that reflected living systems thinking.
The six themes that emerged people-centered leadership, continuous learning and
adaptability, self-awareness and reflection, servant leadership, navigating complexity
and uncertainty, and relational trust and transparency collectively mirrored the core
principles of the biomimicry framework's ecosystem level, where organisms thrive not
through dominance but through mutual interdependence, adaptive responsiveness, and
sustained investment in the health of the whole (Biomimicry Institute, 2018). Participants
consistently used metaphorical language including bridges, oceans, roller coasters,
gravitational pulls, and 360-degree views that revealed deeply held beliefs about the
organic, relational, and ever-evolving nature of their work. These metaphors were not
merely rhetorical flourishes; they were windows into mental models that aligned with the
biomimicry framework's central premise that the most enduring and effective systems
are those that function like nature: adaptive, diverse, interconnected, and purposefully
self-sustaining (Zwart, 2019).

Perhaps most significantly, the study confirmed that the biomimicry framework
offers educational leadership scholarship a generative and actionable theoretical lens
for understanding leadership orientations that resist mechanistic control in favor of more
organic, community-centered approaches. The findings supported and extended

existing theoretical frameworks — including transformational leadership (Northouse,
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2022), culturally responsive school leadership (Khalifa et al., 2016), adaptive leadership
(Heifetz et al., 2023), and servant leadership (van Dierendonck & Patterson, 2018) by
situating them within a unified living systems perspective that illuminated their shared
emphasis on adaptability, relational trust, and human flourishing. When principals lead
from a living systems orientation grounded in the biomimicry framework, they create
school cultures that are more responsive to diverse learners, more resilient in the face
of uncertainty, and more capable of sustaining the collective professional growth that
produces lasting improvements in student outcomes (Bryk et al., 2021). This study thus
contributed an important theoretical bridge between the natural sciences and
educational leadership scholarship, demonstrating that biomimicry represents not
merely a metaphorical curiosity but a substantive framework for reimagining how
schools are led.
Summary of Methodology

This study employed a qualitative narrative inquiry approach to explore whether
elementary principals used metaphors with nature-inspired leadership principles to
describe their approach to school leadership. Qualitative research was particularly
appropriate for this study as it allowed for an in-depth exploration of principals lived
experiences and personal narratives, providing rich, detailed descriptions of their
leadership practices (Creswell & Poth, 2018). Through narrative inquiry, the researcher
was able to capture the complexity and nuance of how principals interpreted and
implemented metaphors in their unique school contexts.

The advantage of using a qualitative approach lies in its ability to provide a

holistic understanding of the phenomenon under study. Unlike quantitative research,
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which focuses on numerical data and statistical analysis, qualitative research enabled
me to explore the subjective experiences, beliefs, and decision-making processes of
participants (Merriam & Tisdell, 2016). This approach was particularly valuable when
studying leadership practices, as it allowed for the examination of contextual factors,
interpersonal dynamics, and the subtle ways in which principals adapted their
leadership strategies to meet their schools' specific needs.

Narrative inquiry, specifically, offered unique benefits for this study as it
emphasized the collection and analysis of stories and lived experiences. Through this
methodology, the researcher was able to understand how principals constructed
meaning from their experiences and how they integrated nature-inspired principles into
their leadership practice (Connelly & Clandinin, 2019). The narrative approach allowed
for the exploration of both personal and professional dimensions of leadership,
revealing how principals' backgrounds, values, and experiences influenced their
implementation of nature-inspired leadership principles.

Furthermore, the qualitative research design provided flexibility in data collection
and analysis, allowing the researcher to adapt the approach as new insights emerged
during the study. This iterative process enabled the exploration of unexpected themes
and patterns that arose from participants' narratives (Maxwell, 2013). The design also
allowed for the incorporation of interview data as the sole data source, providing a
comprehensive understanding of how nature-inspired leadership principles were
implemented in elementary school settings.

The selection of a qualitative narrative inquiry approach also aligned with the

study's focus on principals' experiences in Alabama schools. This methodology
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acknowledged the importance of cultural context and personal storytelling in
understanding leadership practices. Through detailed narratives, the study captured the
unique perspectives and experiences of principals, including how they navigated
cultural dynamics and systemic challenges while implementing nature-inspired
leadership principles (Ladson-Billings, 2015). This approach enabled a deeper
understanding of how these principles intersected with cultural responsiveness and
educational equity in elementary school leadership.
Research Question

The following overarching research question was used to guide this study: what
metaphors do principals use to describe their leadership experiences, and what do
these metaphors reveal about their perceptions of leadership, decision-making, and
school culture?

Key Findings

This narrative inquiry study explored how elementary school principals used
metaphors to describe their approach to leadership and if those metaphorical
expressions reflected principles aligned with biomimetic leadership. By analyzing the
participants’ narratives, | revealed six prominent themes that emerged consistently
across their leadership experiences: People-Centered Leadership, Continuous Learning
and Adaptability, Self-Awareness and Reflection, Servant Leadership, Navigating
Complexity and Uncertainty, and Relational Trust and Transparency. Viewed through
the Biomimetic Leadership Framework, these themes suggest that participants
conceptualized leadership as adaptive, relational, and interconnected rather than

mechanistic or hierarchical. Ultimately, these metaphors serve as windows into how
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principals navigate leadership—revealing a dynamic process that demands resilience,
stewardship, responsiveness, and collective growth within complex educational
environments.

People-Centered Leadership

The findings revealed that people-centered leadership was the dominant
approach among all six participants, characterized by a deep commitment to
understanding, supporting, and nurturing individual potential. Principals consistently
prioritized human relationships over administrative processes, demonstrating what the
literature describes as transformational leadership—a style centered on inspiring,
empowering, and developing those within an organization (Northouse, 2022).
Importantly, participants’ use of metaphors provided deeper insight into how they
cognitively understood leadership. For example, one participant described effective
leadership as requiring a “360 view,” suggesting that genuine care involves a
comprehensive awareness of the broader school ecosystem rather than isolated
attention to singular issues or individuals. This metaphor reflects systems thinking and
aligns with Northouse’s (2022) assertion that transformational leaders create meaningful
change by attending to the individual needs of followers while fostering environments of
growth, trust, and shared purpose.

A second prominent finding was the role of compassionate communication and
accountability within people-centered leadership. Participants described navigating
difficult conversations with honesty, empathy, and intentionality, balancing truth-telling
with authentic care for their staff. This finding reflects what Shields (2020) identifies as

transformative leadership, which requires leaders to confront inequities, tensions, and
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organizational challenges directly while maintaining ethical commitments to those they
serve. Participants’ metaphorical expressions, including “Bridge of Truthful
Confrontation” and “Tough Love Mentor,” revealed that accountability was not viewed
as punitive correction, but rather as a developmental and relational process intended to
support growth, reflection, and organizational improvement. These metaphors provided
insight into how principals framed difficult leadership responsibilities through lenses of
care, restoration, and professional stewardship.

Finally, the findings revealed a shared understanding that effective principals
viewed leadership as a deeply relational and holistic practice extending far beyond
traditional management responsibilities. Participants’ metaphorical expressions, such as
maintaining a “360 view,” having “a heart for kids,” and “running decisions through my
five senses,” revealed leadership perspectives grounded in empathy, awareness, and
interconnectedness rather than procedural control. Examined more closely, these
metaphors suggest that participants conceptualized leadership as requiring physical
presence, intentional responsiveness, reflective decision-making, and multidimensional
awareness of both individuals and broader organizational systems. Leaders consistently
emphasized the importance of being visible, knowing their teachers and students
personally, and making decisions through an empathetic and contextually informed
lens. This finding supports Khalifa et al.’s (2016) framework of culturally responsive
school leadership, which emphasizes that principals must develop deep knowledge of
their school communities and demonstrate genuine care through both policy and
interpersonal engagement. Collectively, these findings suggest that successful

educational leadership is fundamentally a human-centered endeavor rooted in
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compassion, accountability, purposeful relationship-building, and an adaptive
understanding of schools as interconnected communities.
Continuous Learning and Adaptability

The second theme that emerged from the findings was continuous learning and
adaptability, which participants identified as an essential and ongoing dimension of
effective educational leadership. Rather than viewing leadership development as a fixed
destination, all six principals described their growth as a dynamic and evolving process
requiring constant refinement, recalibration, and responsiveness to changing
circumstances. Participants acknowledged that strategies which once proved effective
often needed to be abandoned in favor of new approaches better aligned with emerging
challenges and contextual demands. Participants’ metaphorical expressions further
reinforced this understanding, revealing leadership as fluid rather than static. Metaphors
such as being “thrown into the ocean,” navigating a “roller coaster ride,” and confronting
a “changing hurdle” suggest that principals experienced leadership as immersion within
unpredictable and evolving environments requiring continuous adaptation rather than
routine management. This finding is consistent with Mezirow’s (2018) transformative
learning theory, which posits that meaningful growth occurs when individuals critically
examine and reconstruct existing assumptions in response to new experiences and
challenges.

A particularly significant aspect of this theme was the emotional and
philosophical transformation participants experienced regarding being people-pleasing
and the impossibility of universal approval. Multiple principals candidly acknowledged

that early in their leadership journeys they struggled with wanting everyone to like them,
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only to discover that effective leadership often required making difficult or unpopular
decisions. As one participant reflected, her understanding of leadership “shifted 100%”
once she accepted that satisfying everyone was neither realistic nor sustainable. This
shift suggests not only professional development, but identity transformation, as
participants redefined leadership from relational approval-seeking to purpose-driven
decision-making. This finding aligns with Heifetz et al.’s (2023) concept of adaptive
leadership, which emphasizes that leaders must develop the capacity to tolerate
discomfort, manage resistance, and make difficult decisions in service of larger
organizational goals.

Finally, the findings highlighted that continuous learning in educational leadership
extended beyond the acquisition of technical skills to encompass deeper shifts in
leadership habits, relational awareness, and personal sustainability. Participants
described learning to prioritize listening, create intentional planning space, strengthen
relationship-building practices, and extend grace to themselves while navigating the
relentless demands of leadership. The metaphor of educators aging “in dog years”
vividly captures the accelerated pace of adaptation required in contemporary
educational environments, suggesting that leadership learning is not gradual, but often
compressed by rapidly changing expectations, accountability pressures, and
organizational complexity. This metaphor is particularly significant, as it reveals
participants’ perception that effective leadership requires continuous evolution simply to
remain responsive within the educational ecosystem. This finding supports Fullan’s

(2021) assertion that effective educational leaders must cultivate nuanced leadership—
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a sophisticated capacity for ongoing learning, collaboration, and adaptive
responsiveness in environments characterized by constant change and complexity.
Self-Awareness and Reflection

The third theme that emerged from the findings was self-awareness and
reflection, which participants identified as a foundational competency underpinning all
aspects of their leadership practice. All six principals demonstrated a sophisticated
awareness of how their personal emotions, values, experiences, and internal responses
influenced their decision-making and interactions with others. Rather than viewing
emotional awareness as an innate trait, participants described it as a deliberately
cultivated leadership capacity refined through professional experience, intentional
reflection, and ongoing self-regulation. Participants’ metaphorical language further
revealed how they conceptualized this internal work. Expressions such as “running
decisions through my five senses” and maintaining a “360 view” suggest leadership
practices grounded in multidimensional awareness, reflective processing, and
comprehensive decision-making rather than impulsive reaction. This finding aligns with
Goleman et al.’s (2013) foundational work on emotional intelligence, which asserts that
self-awareness—the ability to recognize and understand one’s own emotions and their
impact on others—is the most essential competency of effective leadership, serving as
the foundation for all other emotional intelligence capacities.

A second significant finding within this theme was participants’ deliberate practice
of creating emotional distance between their initial reactions and their final leadership
decisions. Leaders described intentional strategies for managing emotional responses

during high-pressure situations, including seeking collegial input, reviewing policy
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guidance, gathering additional information, and intentionally pausing before acting.
These practices suggest that participants understood effective leadership not as
emotional suppression, but as emotionally informed regulation. One participant
powerfully described this approach through the metaphor of creating a “360 view,”
reinforcing the belief that fair and effective leadership decisions require consideration of
multiple perspectives rather than emotionally narrow responses. Another participant’s
description of leadership as a “middleman” reflected the emotional tension of navigating
competing expectations while maintaining professional objectivity. These findings reflect
what Boyatzis and McKee (2022) describe as resonant leadership, a conscious
approach to self-management in which leaders cultivate mindfulness, compassion, and
intentional responsiveness to prevent emotional reactivity from undermining judgment
and relationships.

Finally, the findings revealed that self-awareness among these principals was
deeply intertwined with empathy, relational care, and authentic accountability.
Participants consistently described reframing difficult conversations whether counseling
a struggling teacher or addressing professional concerns not as a conflict, but as acts of
compassion intended to support growth and preserve organizational health. The
recurring metaphor of “loving someone enough to tell them the truth” illustrates how
participants interpreted accountability through a relational and emotionally intelligent
lens, while “running decisions through my five senses” suggests thoughtful reflection
before action. These metaphorical expressions reveal that self-awareness was not
merely internal reflection, but a leadership practice that shaped how principals engaged

others with empathy, honesty, and intentionality. This finding supports DuFour and
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Reeves’ (2016) argument that effective educational leaders must adopt a simultaneous
loose-tight approach by maintaining high expectations while demonstrating empathy,
flexibility, and individualized support in helping others meet those standards.
Servant Leadership

The fourth theme that emerged from the findings was servant leadership, which
participants identified as a foundational force shaping their overall approach to
educational leadership. All six principals described their leadership commitments as
extending well beyond administrative responsibilities to encompass a deeper calling to
serve students, teachers, and the broader school community. Rather than pursuing
personal recognition or positional advancement, participants consistently framed
leadership as a vehicle for creating meaningful change and empowering others.
Importantly, participants’ metaphorical language provided deeper insight into how they
understood this service orientation. One participant described a “gravitational pull”
toward educational leadership, suggesting a natural and deeply internalized attraction to
expanding her positive impact on children’s lives rather than seeking authority for its
own sake. Another participant’s connection to her family’s civil rights legacy symbolized
leadership as inherited stewardship and intergenerational responsibility. These findings
align with Greenleaf’s servant leadership framework, as extended by van Dierendonck
and Patterson (2018), which emphasizes that authentic servant leaders are
distinguished by intrinsic motivation to prioritize the growth and well-being of others
above positional power or personal advancement.

A second prominent finding within this theme was participants’ deliberate

commitment to leading through modeled service, relational presence, and visible
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accountability. Principals consistently described refusing to ask staff to do anything they
were unwilling to do themselves, reinforcing the idea that leadership credibility is built
through demonstrated service rather than formal authority. Several participants
emphasized the importance of physical and relational presence, describing leadership
as requiring close connection with students and staff rather than distant oversight. One
participant noted that she could not determine whether a child was receiving what they
needed without first knowing that child personally. This finding suggests that servant
leadership was enacted not merely through intention, but through active relational
engagement. This aligns with Crippen’s (2021) findings that principals who lead through
service, visibility, and relational presence foster stronger teacher trust, organizational
commitment, and student outcomes.

Finally, the findings revealed that servant leadership among these principals was
deeply rooted in purpose, moral conviction, and educational stewardship. Participants
consistently framed leadership not as a profession, but as a responsibility to invest in
the development of others and contribute to something larger than themselves. The
metaphor of having “a heart for kids” was particularly significant, symbolizing leadership
as a sustaining and life-giving force grounded in authentic care and ethical commitment.
Likewise, the civil rights metaphor of “climbing out of windows” extended servant
leadership beyond school management into themes of sacrifice, justice, and systemic
transformation. These metaphorical expressions suggest that participants understood
service not simply as supportive behavior, but as purposeful stewardship rooted in
identity, values, and generational responsibility. This finding supports Mkandawire-

Valhmu et al.’s (2020) assertion that servant leadership grounded in social justice and
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community accountability represents one of the most transformative forms of
educational leadership, particularly in contexts requiring sustained advocacy and equity-
focused action.
Complexity and Uncertainty

The fifth theme that emerged from the findings was navigating complexity and
uncertainty, which participants identified as a defining and constant characteristic of
their daily leadership experiences. All six principals described their work as inherently
unpredictable, multifaceted, and emotionally demanding, requiring continuous
adaptation, resilience, and strategic responsiveness in the face of rapidly shifting
conditions and competing stakeholder expectations. Participants’ metaphorical
expressions provided particularly vivid insight into how they experienced this
complexity. Metaphors such as “roller coaster,” “thrown into the ocean,” “changing
hurdle,” and “coming in running” revealed leadership as dynamic, unstable, and deeply
immersive rather than orderly or predictable. These metaphors suggest that participants
understood leadership less as procedural management and more as adaptive
navigation within evolving educational ecosystems. This finding aligns with Uhl-Bien and
Arena’s (2018) complexity leadership theory, which argues that effective leaders in
dynamic environments must operate adaptively across administrative, enabling, and
emergent leadership functions to navigate organizational unpredictability.

A second significant finding within this theme was the critical role of collaborative
networks and reflective decision-making frameworks in helping leaders manage
uncertainty effectively. Participants described intentionally cultivating trusted

relationships with colleagues who could provide perspective, challenge assumptions,
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and serve as thought partners during ambiguous or high-stakes situations. One
participant’s metaphor of “running decisions through my five senses” was especially
meaningful, suggesting that leadership decisions required multidimensional analysis
rather than reactive judgment. Another participant emphasized the importance of
discerning which colleagues could be trusted when navigating difficult circumstances,
highlighting the relational dimensions of adaptive leadership. These findings reflect
Spillane and Zoltners Sherer’'s (2023) concept of distributed leadership under
uncertainty, which recognizes that complex challenges require shared knowledge,
collaborative interpretation, and distributed problem-solving rather than isolated
decision-making.

Finally, the findings revealed that navigating complexity and uncertainty required
leaders to sustain both organizational momentum and collective hope even when
outcomes remained unclear. Participants described the challenge of maintaining high
expectations, confidence, and forward movement despite prolonged ambiguity,
systemic pressures, and emotionally taxing circumstances. One participant documented
significant school improvement while repeatedly reassuring staff that continued growth
remained possible, despite uncertainty about sustaining progress. Another described
the complexity of leading a school with a high foster care population using the metaphor
of a “changing hurdle,” where the challenge itself shifted unpredictably even as
responses were being attempted. This metaphor is particularly revealing, as it captures
the evolving and unstable nature of educational leadership challenges where fixed
solutions are often insufficient. These findings support Drago-Severson and Blum-

DeStefano’s (2019) research on transformational learning leadership, which
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emphasizes that effective leaders sustain organizational capacity and hope through
intentional practices that support adaptation during continuous change.
Relational Trust and Transparency

The sixth and final theme that emerged from the findings was relational trust and
transparency, which participants identified as a foundational element underpinning all
aspects of their leadership effectiveness. All six principals consistently emphasized that
building and maintaining trust with teachers, students, families, and colleagues was not
merely beneficial, but essential to their capacity to lead meaningful and sustained
organizational change. Participants described trust as something intentionally cultivated
through honest communication, transparent decision-making, consistency, and
demonstrated integrity, recognizing that their actions, intentions, and authenticity were
continuously being evaluated by their school communities. Participants’ metaphorical
expressions provided deeper insight into how they conceptualized trust-building as a
leadership practice. One principal explained that transparency and honesty “go hand in
hand,” suggesting that authentic leadership requires consistency between words,
actions, and intentions. This metaphor reflects the inseparable relationship between
transparency and trust, reinforcing the idea that relational credibility is built not through
isolated actions, but through coherent and trustworthy patterns of leadership behavior.
This finding aligns with Tschannen-Moran’s (2020) foundational research on trust in
schools, which identifies benevolence, honesty, openness, reliability, and competence
as essential dimensions of relational trust that significantly influence school

improvement and collective professional growth.
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A second significant finding within this theme was participants’ recognition that
genuine transparency required vulnerability and a willingness to openly communicate
the reasoning behind difficult, unpopular, or procedurally driven decisions. Leaders
described the challenge of helping others understand that policy-based decisions were
not inherently lacking empathy but often reflected broader organizational responsibilities
requiring consideration of multiple perspectives. One participant powerfully described
this tension through the metaphor of maintaining a “360 view,” suggesting that
transparent leadership involves helping others see the full complexity of decision-
making rather than only its visible outcomes. This metaphor reveals an understanding of
leadership as multidimensional, relational, and systems-oriented rather than narrowly
procedural. Another participant described consistently ending meetings by asking,
“What can | do to support you?” a practice that reinforced trust through action rather
than language alone. These findings are consistent with Bryk et al.’s (2021) research on
organizational trust, which suggests that leaders who provide contextual clarity, explain
decision rationale, and demonstrate authentic care foster stronger relational trust than
leaders who communicate directives without transparency or relational investment.

Finally, the findings revealed that building relational trust sometimes required
leaders to engage in direct and uncomfortable conversations rather than avoiding
conflict to preserve superficial harmony. Participants consistently reframed difficult
conversations, including addressing negative attitudes, counseling struggling teachers,
and delivering corrective feedback—not as threats to trust, but as essential
demonstrations of honest and authentic leadership. The recurring metaphor of “loving

someone enough to tell them the truth” was particularly revealing, suggesting that
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participants conceptualized trust not as avoidance of discomfort, but as the willingness
to engage in courageous, relationally grounded honesty. Similarly, another participant
emphasized that certain cultural attitudes and organizational barriers had to be
confronted directly for meaningful school improvement to occur. These metaphorical
expressions suggest that participants understood trust as strengthened through
principled transparency rather than conflict avoidance. This finding supports Aguilar’s
(2020) argument that transformational educational leaders must develop the capacity to
engage in honest, compassionate, and transparent conversations about difficult
realities, recognizing that avoiding hard truths often weakens rather than protects the
trust necessary for collective growth and organizational change.
Connection to the Biomimetic Leadership Framework

Collectively, the findings demonstrated that participants conceptualized
leadership in ways that closely aligned with the principles of biomimicry through the
dimensions of form, process, and ecosystem. The metaphors used by participants
reflected the form of leadership by describing the qualities they believed effective
principals should embody, including service, trust, authenticity, and strong relationships
with others. These descriptions portrayed leadership as being rooted in character and

human connection rather than authority alone.
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The findings also highlighted the processes of leadership. Participants
consistently described leadership as requiring continual learning, adaptation, reflection,
and responsiveness to changing circumstances. Metaphors such as baptism by fire,
roller coaster, changing hurdles, and thrown into the ocean illustrated that leadership
was not viewed as a destination or a fixed set of competencies. Instead, participants
described leadership as an ongoing process of growth, adjustment, and learning
through experience.

An ecosystem perspective was also evident throughout participants' narratives.
Rather than viewing leadership as an individual endeavor, participants emphasized the
interconnected relationships among teachers, students, families, district leaders, and
the broader school community. Their stories reflected an understanding that decisions
made in one part of the organization influenced the health and effectiveness of the
entire school. This perspective closely aligns with living systems principles, where the
health of the whole depends on the interactions, relationships, and mutual influence

among its interconnected parts.
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Taken together, these findings suggest that effective elementary principals
naturally lead in ways that resemble living systems. Their metaphors revealed not only
how they described leadership but also how they interpreted their experiences,
responded to challenges, and collaborated with others to improve their schools. Viewed
collectively, these findings support the proposed Biomimetic Leadership Framework by
demonstrating that effective elementary principals conceptualized leadership as
relational, adaptive, and interconnected. The framework provides a lens for
understanding how principals navigate the complexity of today's schools by drawing
upon the same adaptive, relational, and interconnected characteristics found in living
systems.

Implications of Findings
Implications for Elementary School Principals

The findings of this study carry significant implications for elementary school
principals, particularly regarding the intentional cultivation of people-centered and
servant leadership orientations. Participants in this study consistently described their
most effective leadership moments as rooted in genuine relational investment —
knowing each teacher and student individually, leading by example, and maintaining
what one principal described as a "360 view" of their school community. These findings
suggest that principals must move beyond transactional management toward what
Greenleaf's servant leadership framework, extended by van Dierendonck and Patterson
(2018), identifies as a deep intrinsic commitment to the growth and well-being of others.
Principal preparation programs and ongoing professional development should therefore

prioritize experiential learning opportunities that help aspiring and practicing leaders
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develop relational presence, compassionate communication, and the capacity for
honest, empathetic accountability skills that participants identified as foundational to
their daily leadership effectiveness.

Additionally, the findings underscore the critical importance of self-awareness
and continuous reflection as leadership competencies that principals must deliberately
and consistently cultivate. Participants described purposeful strategies for managing
their emotional responses in high-pressure situations, including seeking collegial input,
pausing before acting, and engaging in personal spiritual practices that grounded their
decision-making in deeper values. This aligns with Boyatzis and McKee's (2022)
concept of resonant leadership, which emphasizes mindfulness, hope, and compassion
as essential tools for sustaining leadership effectiveness over time. Elementary
principals, who operate in environments of relentless complexity and competing
demands, must build structured habits of reflection whether through coaching
relationships, peer learning communities, or journaling practices that allow them to
continuously examine how their personal histories, emotional patterns, and assumptions
shape their interactions with students, teachers, and families. Investing in this internal
leadership work is not peripheral to school improvement; rather, as the findings of this
study clearly demonstrate, it is its very foundation.

Implications for Policymakers

The findings of this study present important implications for policymakers at the
district, state, and federal levels who shape the conditions under which elementary
school principals lead. Participants consistently described their leadership environments

as characterized by relentless complexity, unpredictability, and the need for adaptive
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decision-making under uncertainty — experiences that align with Uhl-Bien and Arena's
(2018) complexity leadership theory. Yet current accountability systems frequently
evaluate principals against rigid, standardized performance metrics that prioritize
compliance and test-score outputs over the relational, adaptive, and culturally
responsive leadership competencies that this study's participants identified as most
essential to school effectiveness. Policymakers must therefore reconsider evaluation
frameworks for school leaders, moving toward multi-dimensional assessment models
that account for relational trust, school culture, teacher retention, and community
engagement as legitimate and measurable indicators of principal effectiveness
(Tschannen-Moran, 2020).

Furthermore, the findings reveal a significant gap between the theoretical
preparation principals receive and the complex human realities of leading real school
communities, a gap that policy must address through sustained, job-embedded
professional learning systems. Multiple participants described feeling "thrown into the
ocean" upon assuming the principalship, suggesting that current induction models are
insufficient for preparing leaders to navigate the emotional, relational, and
organizational challenges they immediately encounter. Fullan (2021) argues that lasting
systemic improvement requires investing in leaders' capacity for nuanced, collaborative,
and adaptive action, not merely technical skill acquisition. Policymakers should
therefore fund mentoring programs that pair new principals with experienced servant
leaders, extend induction support beyond the first year, and create protected time and
funding for ongoing principal professional development focused on adaptive leadership,

self-awareness, and culturally responsive practice. These investments represent a high-
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leverage strategy for improving school leadership quality, teacher satisfaction, and
ultimately student outcomes across diverse educational communities.
Implications for Teachers

The findings of this study offer meaningful insights for teachers regarding the
leadership behaviors and relational dynamics that most significantly shape their
professional experiences and growth. Participants described a leadership orientation in
which accountability and compassion were treated not as competing values but as
inseparable dimensions of genuine professional care which one principal described as
"loving someone enough to tell them the truth." This approach reflects Aguilar's (2020)
framework of coaching for equity, which positions honest, compassionate conversation
as a transformative tool for professional development rather than a punitive mechanism.
For teachers, understanding that the most effective principles in this study are to view
difficult feedback conversations as acts of trust-building rather than criticism can help
reframe professional evaluation and accountability as opportunities for growth. When
teachers recognize and reciprocate this relational orientation, they become active
partners in building the school cultures of trust and continuous improvement that both
this research and the broader literature identify as essential to student success.

The findings also suggest that teachers can play a meaningful role in supporting
and sustaining the kind of servant, people-centered leadership that this study's
principals described as foundational to their effectiveness. Participants repeatedly
emphasized the importance of collaborative networks and distributed input in navigating
complexity and uncertainty, noting that the most important decisions were rarely made

in isolation. This aligns with Spillane and Zoltners Sherer's (2023) argument that

155



distributed leadership under conditions of uncertainty requires strategic collaborative
networks in which teachers serve as genuine thought partners and knowledge
contributors. Teachers who actively participate in shared decision-making, provide
honest upward feedback to administrators, and invest in trusting collegial relationships
with their principals contribute directly to the organizational health and adaptive capacity
of their schools. Schools function most effectively as living systems — adaptive,
interconnected, and mutually sustaining when leadership is understood as a collective
practice that teachers and principals build together.
Implications for Community Stakeholders

The findings of this study carry important implications for community
stakeholders including families, faith communities, community organizations, and local
business partners who interact with and support elementary schools. Participants
described servant leadership as rooted not merely in professional obligation but in a
profound sense of community belonging and multigenerational responsibility. One
principal connected her educational philosophy directly to her mother's participation in
the civil rights movement, illustrating that for these leaders, service to schools was
inseparable from service to the broader community. This finding aligns with
Mkandawire-Valhmu et al.'s (2020) assertion that servant leadership grounded in social
justice and community accountability represents the most transformative form of
educational leadership, particularly for schools serving historically marginalized
populations. Community stakeholders must therefore recognize schools not as isolated

service-delivery institutions but as vital community anchors that reflect and respond to
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the histories, values, and aspirations of the families they serve and must actively
engage in partnerships that support this vision.

Additionally, the findings suggest that community stakeholders have both the
opportunity and the responsibility to support the conditions that allow servant-oriented,
people-centered principals to thrive in their leadership roles. Participants described the
emotional weight of navigating relentless complexity, managing uncertainty, and
sustaining hope in their communities through prolonged periods of doubt, a reality that
Drago-Severson and Blum-DeStefano (2019) describe as requiring intentional "pillar
practices" to sustain leaders through continuous change. Community stakeholders can
serve as one of those pillars by advocating for adequate principal support systems at
the policy level, participating meaningfully in school governance structures, and creating
cultures of trust and accountability that hold both schools and communities responsible
for student success. When families, faith leaders, and community organizations actively
partner with school leaders rather than positioning themselves as external critics or
passive recipients of educational services, they contribute to the relational ecosystem of
trust and shared purpose that this study's findings identify as the foundation of effective
elementary school leadership.

Limitations of the Research

Limitations are potential weaknesses in a study that are outside the control of the
researcher (Creswell & Poth, 2018; Maxwell, 2013). This study on elementary principals'
use of nature-inspired leadership metaphors had several limitations that should be
acknowledged. First, the research design, which employed narrative inquiry

methodology, while appropriate for exploring principals' experiences and perspectives,
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inherently limited the breadth of data collection and introduced challenges related to
subjectivity in the interpretation of metaphorical language (Clandinin & Connelly, 2000).
The richness of the narrative data came at the expense of more generalizable findings
that might have been obtained through mixed methods approaches.

Second, the sample size of six elementary principals was small and may not
have captured the full range of experiences and perspectives among elementary school
leaders in Alabama (Creswell & Poth, 2018). The sampling method, which focused on
elementary principals within specific Alabama school districts, further restricted the
diversity of contexts represented in the study, potentially overlooking important regional
or demographic variations in leadership approaches.

Third, regarding generalizability and external validity, the findings from this study
may not have been transferable to middle or high school contexts, to schools in other
states with different educational policies, or to schools with significantly different
demographic compositions (Patton, 2015). The unique educational landscape of
Alabama, with its particular challenges and resources, limited the direct applicability of
the findings to dissimilar contexts, though the theoretical insights may still have provided
value to the broader educational leadership community.

Fourth, limitations in the data collection instruments emerged, as the interview
protocols designed to elicit metaphorical thinking may not have equally resonated with
all participants, potentially privileging those who naturally thought in metaphorical terms
(Maxwell, 2013). The self-reported nature of the principals' accounts also introduced the

potential for social desirability bias, where participants may have described their
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leadership in ways they believed aligned with researcher expectations regarding nature-
inspired approaches.

Fifth, time constraints affected the depth of relationship building with participants
and limited opportunities for follow-up interviews or member checking (Ravitch & Carl,
2021). The cross-sectional nature of the study captured the principals' perspectives at a
single point in time, which may not have reflected the evolution of their leadership
approaches or the long-term impacts of nature-inspired leadership principles on school
outcomes. These limitations should be considered when interpreting the findings of this
study and could inform the design of future research on nature-inspired leadership in
educational settings.

Future Research

The limitations of this study revealed several directions for future scholarly inquiry
into nature-inspired leadership in elementary school contexts. Future researchers
should consider employing mixed methods designs that combine narrative inquiry with
quantitative measures, such as validated leadership surveys or school climate
instruments, to produce findings that are both experientially rich and statistically
generalizable (Creswell & Poth, 2018). Additionally, expanding the sample size beyond
six participants and recruiting principals from multiple states with varying educational
landscapes would strengthen the transferability of findings and allow for meaningful
comparisons across regional and demographic contexts (Patton, 2015). Future studies
should also deliberately seek participant diversity across school levels including middle
and high school principals to determine whether the nature-inspired metaphors and

living systems orientations identified in this study appear consistently across the K—12
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leadership continuum or are distinctive to the elementary context (Clandinin & Connelly,
2000).

Future research should also address the methodological limitations related to
data collection instruments and the cross-sectional nature of this study. Researchers
should consider developing and piloting interview protocols that are specifically
validated for eliciting metaphorical thinking across diverse participant populations,
reducing the potential for privileging participants who naturally communicate in figurative
language (Maxwell, 2013). Longitudinal research designs that follow principals over
multiple years would allow scholars to examine how nature-inspired leadership
orientations evolve across a career, how they respond to changes in school context,
and whether they produce measurable long-term improvements in teacher retention,
school culture, and student outcomes (Ravitch & Carl, 2016). Finally, future studies
incorporating member checking, extended fieldwork, and participatory action research
frameworks would strengthen trustworthiness and reduce social desirability bias,
producing a more authentic portrait of how elementary principals conceptualize and
enact leadership in complex, ever-changing school environments (Hinnink et al., 2020).

Conclusions

The purpose of this narrative inquiry study was to explore elementary principals'
use of metaphors in their descriptions of their leadership approaches. The study was
particularly interested in the types of metaphors that school leaders used and whether
there was evidence that some leaders conveyed more of a living systems perspective
than others. Six elementary school principals from Alabama school districts participated

in the study, sharing their leadership experiences through in-depth narrative interviews.
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The biomimicry conceptual framework guided the study, operating on the premise that
nature's time-tested patterns and strategies offered meaningful insights into how school
leaders could create more adaptive, interconnected, and sustainable school cultures
(Biomimicry Institute, 2018). By analyzing the metaphorical language that principals
used to describe their work, this study sought to illuminate the mental models that
shaped how educational leaders understood their roles, their relationships, and the
organizations they served.

The findings of this study revealed six overarching themes that captured the
essence of how these six elementary principals understood and enacted their
leadership: people-centered leadership, continuous learning and adaptability, self-
awareness and reflection, servant leadership, navigating complexity and uncertainty,
and relational trust and transparency. Across all six themes, participants consistently
used metaphorical language that reflected a living systems orientation describing their
schools as dynamic, interconnected communities that required nurturing, adaptability,
and genuine human investment rather than mechanistic control or hierarchical authority.
These findings aligned with the biomimicry framework's emphasis on adaptability,
diversity, and interconnectedness as principles that mirror nature's most enduring and
effective strategies (Tidball & Krasny, 2011). The metaphors participants employed
including bridges, oceans, roller coasters, gravitational pulls, and 360-degree views
were not merely rhetorical devices but revealed deeply held beliefs about the relational,
organic, and ever-evolving nature of school leadership.

The findings further demonstrated that effective elementary principals understood

leadership as fundamentally a human endeavor rooted in compassion, accountability,
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and purposeful relationship building. Participants described servant leadership not as a
professional style but as a sacred calling a generational responsibility to invest in
students, teachers, and communities with genuine care and unwavering commitment to
equity and justice (Mkandawire-Valhmu et al., 2020). Self-awareness emerged as the
foundational competency upon which all other leadership capacities rested, as
principals described deliberately cultivating emotional intelligence, managing their
reactive impulses, and continuously examining how their personal histories and values
shaped their daily decisions (Goleman et al., 2013). The findings also confirmed that
continuous learning and adaptability were not optional dispositions but essential survival
skills for principals navigating the accelerated pace of change in modern educational
environments, a reality that participants captured vividly in their description of educators
aging in "dog years" (Fullan, 2021). Taken together, these themes painted a portrait of
elementary school leadership that closely mirrored the principles of living systems:
adaptive, relational, purpose-driven, and sustained by deep interconnection among all
members of the school community.

This study carried meaningful implications for the broader field of educational
leadership theory and practice. The biomimicry framework proved to be a generative
lens for understanding how principals conceptualize their work, offering the field a new
vocabulary for describing leadership orientations that resist mechanistic, hierarchical
models in favor of more organic, responsive, and community-centered approaches. The
findings supported and extended existing theoretical frameworks including
transformational leadership (Northouse, 2022), culturally responsive school leadership

(Khalifa et al., 2016), adaptive leadership (Heifetz et al., 2023), and servant leadership
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(van Dierendonck & Patterson, 2018) by situating them within a unified living systems
perspective that illuminated their shared emphasis on adaptability, relational trust, and
human flourishing. These findings suggested that when principals lead from a living
systems orientation, they create school cultures that are more responsive to the needs
of diverse learners, more resilient in the face of uncertainty, and more capable of
sustaining the collective professional growth that produces lasting improvements in
student outcomes (Bryk et al., 2021).

The study thus contributed an important theoretical bridge between the natural sciences
and educational leadership scholarship, demonstrating that biomimicry offered not
merely a metaphorical curiosity but a substantive and actionable framework for
reimagining how schools are led.

In conclusion, this study affirmed that the metaphors elementary principals used
to describe their leadership were far more than figures of speech; they were windows
into the mental models, values, and relational commitments that defined their practice.
The six principals who participated in this study described their work in ways that
consistently reflected a living systems orientation: leading with empathy and
accountability, growing through continuous reflection and adaptation, serving from a
place of deep purpose, navigating complexity with humility and collaboration, and
building the relational trust that made meaningful school improvement possible. Future
research should continue to explore how nature-inspired leadership frameworks can be
applied across diverse school contexts, expanded to include larger and more
demographically varied samples, and translated into concrete professional development

experiences that help aspiring principals develop the living systems leadership
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capacities this study identified as most essential (Creswell & Poth, 2018; Ravitch & Carl,
2021). The voices of the six Alabama elementary principals at the heart of this study
served as a powerful reminder that the most enduring lessons about leadership
adaptability, interconnection, resilience, and purpose had always been written in the
patterns of the natural world, waiting to be recognized and applied by those willing to

lead with both wisdom and care.
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(i) The information obtained is recorded by the investigator in such a manner
that the identity of the human subjects cannot readily be ascertained, directly
or through identifiers linked to the subjects;
(i1) Any disclosure of the human subjects’ responses outside the research
would not reasonably place the subjects at risk of criminal or civil liability or
be damaging to the subjects’ financial standing, employability, educational
advancement, or reputation; or
(iii) The information obtained is recorded by the investigator in such a
manner that the identity of the human subjects can readily be ascertained,
directly or through identifiers linked to the subjects, and an IRB conducts a
limited IRB review to make the determination required by §46.111(a)(7).
The benign behavioral interventions must be brief in duration, harmless, painless, not
physically invasive, not likely to have a significant adverse lasting impact on the
subjects, and the investigator has no reason to think the subjects will find the
interventions offensive or embarrassing.

NOTE: If the research involves deceiving the subjects regarding the nature or purposes
of the research, this exemption is not applicable unless the subject authorizes the
deception through a prospective agreement to participate in research in circumstances in
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which the subject is informed that he or she will be unaware of or misled regarding the
nature or purposes of the research.
Children are not eligible for Exempt 3 research.

Exempt 4:
Secondary Use
of Data or
Specimens

Secondary research for which consent is not required: Secondary research uses of
identifiable private information or identifiable biospecimens, if at least one of the
following criteria is met:

(i) The identifiable private information or identifiable biospecimens are

publicly available:

(11) Information, which may include information about biospecimens, is

recorded by the investigator in such a manner that the identity of the human

subjects cannot readily be ascertained directly or through identifiers linked to

the subjects, the investigator does not contact the subjects, and the

investigator will not re-identify subjects;

For criteria (iii) and (iv), please visit hitps://www.hhs.gov/ohrp/regulations-

and-policy/regulations/45-cfr-46/common-rule-subpart-a-46104/index.html
**1f your research ONLY involves secondary use of data, please complete HRP 900 —
APPENDIX — SECONDARY USE OF DATA. However, if your research involves any
activities other than secondary use of data, documents, records, or specimens, continue
with this form.

Exempt 5:
Federal
Research and
Demonstration
Projects

Research and demonstration projects that are conducted or supported by a Federal
department or agency, or otherwise subject to the approval of department or agency
heads (or the approval of the heads of bureaus or other subordinate agencies that have
been delegated authority to conduct the research and demonstration projects), and that
are designed to study, evaluate, improve, or otherwise examine public benefit or service
programs, including procedures for obtaining benefits or services under those programs,
possible changes in or alternatives to those programs or procedures, or possible changes
in methods or levels of payment for benefits or services under those programs. For
additional criteria please visit https://www.hhs.gov/ohrp/regulations-and-
policy/regulations/45-cfi-46/common-rule-subpart-a-46104/index.html

Exempt 6:
Taste and Food

Quality

NOTES:

Taste and food quality evaluation and consumer acceptance studies:
(1) If wholesome foods without additives are consumed, or
(ii) If a food is consumed that contains a food ingredient at or below the level
and for a use found to be safe, or agricultural chemical or environmental
contaminant at or below the level found to be safe, by the Food and Drug
Administration or approved by the Environmental Protection Agency or the
Food Safety and Inspection Service of the U.S. De; ent of Agriculture.

Prisoners may not be included in exempt research, except for research aimed at involving a
broader subject population that only incidentally includes prisoners.
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e Exemption categories 7 and 8 require broad consent. The AU IRB has determined the
regulatory requirements for legally effective broad consent are not feasible within the current
nstitutional infrastructure. Exempt categories 7 and 8 will not be implemented at this time.
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