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Abstract. This investigation correlates effective leadership with organizational performance of public universities
in Ecuador, while employee well-being plays a mediating role. Such a topic is relevant because public educational
management must be maximized since many public entities struggle with resources and human talent —such chal-
lenges translate to critical determinants of institutional quality and public and private market competitiveness.
Moreover, whilst literature exists on leadership and performance, few have explored the mediation role of em-
ployee well-being in Latin America; thus, an opportunity arises to fill the literature gap with meaningful findings.
Thus, to solve the problem, an approach based on neutrosophic plithogenic hypotheses occurred alongside struc-
tural equation modeling and researcher-validated questionnaires to assess 285 professors at four public universities.
The findings indicate effective leadership positively influences organizational performance while employee well-
being significantly mediates the relationship between the two variables; 54.3% of the organizational performance
variance is attributed to employee well-being. Therefore, this work contributes to the field by finding empirical
validation of a relational model between three variables while accounting for uncertainty via neutrosophics —all of
which creates a unique deviation from effective leadership theory. In addition, it helps educational leaders practi-
cally by allowing the creation of policies based on teacher input for teacher well-being and subsequently, effective
and higher-performing public universities.

Keywords: Effective Leadership, Workplace Well-being, Organizational Performance, Public Universities, Plitho-
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1. Introduction

This research analyzes the relationship between effective leadership and organizational performance
in Ecuadorian public universities, exploring the mediating role of employee well-being through an ap-
proach based on neutrosophic polytogenic hypotheses. This topic is important due to the need to opti-
mize management in public educational institutions, where limited resources and challenges in human
talent management directly impact educational quality and institutional competitiveness. Effective
leadership is recognized as a key factor in driving superior organizational results, influencing not only
productivity but also the work environment [1]. In educational contexts, leadership that fosters faculty
motivation and commitment can transform institutional performance [2]. The relevance of this study
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lies in its integrative approach, which combines leadership, well-being, and performance, offering a
novel perspective to address challenges in public higher education. Furthermore, it responds to the
growing demand for models that consider the complexity of organizational dynamics in environments
with high uncertainty [3]. By integrating workplace well-being as a mediator, this research seeks to
generate knowledge that supports the design of more effective educational policies, contributing to the
sustainable development of public universities.

Over the past decades, the study of leadership has evolved significantly, moving from trait-centered
approaches to more complex models that integrate influence and power into organizational dynamics
[4]. In the educational field, research has highlighted that effective leadership is essential for improving
institutional performance, especially in public universities facing budget constraints and increasing
quality demands [5]. Since the 1990s, theories such as transformational leadership have emphasized the
importance of inspiring collaborators to achieve common goals [6]. In Ecuador, the context of public
universities has been marked by reforms aimed at strengthening management and academic perfor-
mance, which has intensified interest in leadership as a driver of change [7]. However, few studies have
explored how employee well-being mediates this relationship, especially in Latin American environ-
ments where working conditions are often complex. This work sits at the intersection of these dynamics,
addressing a gap in the literature by incorporating approaches that manage uncertainty and ambiguity
in organizational interactions.

The central problem of this research focuses on determining how effective leadership influences the
organizational performance of Ecuadorian public universities, considering employee well-being as a
mediating factor. Despite advances in the understanding of leadership, a gap persists in the integration
of variables such as employee well-being in specific educational contexts in Latin America [8]. How
does employee well-being mediate the relationship between effective leadership and organizational
performance in Ecuadorian public universities? This question guides the study, which seeks to clarify
the interactions between these constructs in an environment characterized by resource constraints and
high organizational complexity. The magnitude of the problem lies in its direct impact on educational
quality and the sustainability of public institutions. By addressing this question, the study aims to offer
a deeper understanding of the mechanisms that enhance institutional performance, providing empirical
evidence that can guide educational management in similar contexts.

The main objective of this research is to empirically validate the relational model that links effective
leadership with organizational performance, mediated by occupational well-being, using neutrosophic
hypotheses. Specifically, the following are sought: first, to evaluate the direct influence of effective lead-
ership on organizational performance; second, to analyze the impact of leadership on faculty occupa-
tional well-being; and third, to determine the mediating role of occupational well-being in this relation-
ship. These objectives align with the research question, ensuring a coherent approach that combines
theory and practice. By using structural equation modeling and validated questionnaires, applied to a
sample of 285 faculty members, the study aims to generate robust findings that contribute to knowledge
in the field of educational leadership. By integrating a neutrosophic approach, the uncertainty inherent
in human perceptions is addressed, enriching the analysis of organizational dynamics in the context of
Ecuadorian public higher education.

2. Preliminary
2.1. Effective Leadership and Organizational Performance

Effective leadership is a crucial element for the success of organizations, particularly in complex en-
vironments such as public universities, where structural challenges and quality demands require ex-
ceptional management. This concept, understood as a leader's ability to inspire and guide employees
toward common goals, has been widely recognized for its impact on organizational performance. In the
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educational field, an effective leader not only drives academic results but also fosters a work environ-
ment that promotes faculty motivation and engagement. The relevance of this topic lies in its ability to
transform institutions in resource-limited contexts, such as Ecuador, where public universities face
budgetary constraints and pressures for quality standards. This analysis examines how effective lead-
ership influences organizational performance, highlighting the mediating role of employee well-being.
By addressing this dynamic, we seek to offer a comprehensive perspective that combines theory and
practice. Evidence suggests that leaders who prioritize the well-being of their teams can achieve supe-
rior institutional results. Therefore, understanding this relationship is essential for designing strategies
that strengthen educational management.

Over time, the study of leadership has transitioned from approaches focused on individual charac-
teristics to more complex models, such as transformational leadership, which emphasizes the im-
portance of influence and motivation. Since the 1980s, theories have emphasized how effective leaders
can transform organizations by aligning individual efforts with strategic objectives. In the context of
higher education, research has shown that effective leadership is key to improving academic quality
and administrative efficiency. In Ecuador, educational reforms have increased attention on leaders, who
must navigate challenges such as limited budgets and rising stakeholder expectations. However, the
literature shows a lack of studies that analyze employee well-being as a mediator in this relationship,
especially in Latin American settings. This analysis argues that effective leadership, by fostering a pos-
itive work environment, enhances organizational performance. The lack of attention to this dynamic
limits the ability of institutions to reach their full potential. Therefore, this paper focuses on exploring
these interactions in Ecuadorian public universities, offering a renewed perspective on the topic.

Organizational performance, defined as an institution's ability to meet its strategic objectives, en-
compasses dimensions such as educational quality, research, and community engagement. In public
universities, this performance depends largely on leadership effectiveness, which acts as a catalyst for
optimizing resources and human efforts. Previous studies have shown that effective leaders create en-
vironments where employees feel valued, which increases their productivity and commitment. In this
sense, employee well-being emerges as a critical factor that amplifies the effects of leadership on insti-
tutional outcomes. In Ecuador, public universities operate under strict regulations, highlighting the im-
portance of leadership that can balance external demands with internal needs. This analysis argues that
effective leadership not only directly impacts performance but also indirectly through employee well-
being. Ignoring this mediator could weaken efforts to improve educational management. Therefore,
understanding this relationship is fundamental to developing strategies that strengthen public institu-
tions.

Workplace well-being, understood as the perception of satisfaction, security, and motivation in the
work environment, plays a pivotal role in the relationship between effective leadership and organiza-
tional performance. A leader who promotes a supportive climate, with policies that prioritize well-be-
ing, can increase intrinsic motivation and reduce employee stress. In Ecuadorian public universities,
where faculty face intense workloads, workplace well-being becomes a determining factor for their per-
formance. The literature indicates that a positive work environment not only improves individual
productivity but also strengthens organizational cohesion, contributing to the achievement of institu-
tional goals. For example, a leader who encourages recognition and open communication can build
trust, which translates into better academic results. This analysis argues that workplace well-being acts
as a bridge that enhances the impact of leadership on organizational performance. Neglecting this factor
could limit the effectiveness of leadership strategies. Therefore, it is crucial to integrate workplace well-
being into educational management models.

The relationship between effective leadership and organizational performance is not linear, but is
mediated by factors such as employee well-being, which amplifies the effects of leadership. In public
universities, leaders face the challenge of managing diverse teams in contexts of scarce resources, which
requires skills to motivate and empower faculty. Evidence suggests that effective leaders, by creating a
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positive work environment, increase satisfaction and commitment, which is reflected in better institu-
tional performance. In Ecuador, where public universities are subject to rigorous evaluations, effective
leadership becomes a key differentiator. However, a lack of attention to employee well-being can
weaken this relationship, as demotivated faculty are less likely to reach their full potential. This analysis
argues that effective leadership must prioritize employee well-being to maximize its impact on organi-
zational performance. This interdependence highlights the need for holistic approaches that combine
leadership and well-being. Therefore, educational institutions must adopt strategies that promote both
elements.

Evaluating the impact of effective leadership on organizational performance requires rigorous meth-
odologies that capture the complexity of these relationships. Structural equation modeling (SEM) has
proven to be an effective tool for analyzing constructs such as leadership, well-being, and performance.
In the Ecuadorian context, the use of validated questionnaires, such as the Multifactor Leadership Ques-
tionnaire (MLQ-5X), allows for the measurement of teachers' perceptions of effective leadership. These
instruments, combined with uncertainty-managing approaches, offer robust and reliable results. The
literature indicates that effective leadership explains a significant proportion of the variance in organi-
zational performance, especially when mediated by workplace well-being. This analysis highlights the
importance of employing advanced methodologies to validate these relationships, ensuring that the
findings are applicable in educational contexts. The incorporation of ambiguity-managing approaches
adds depth to the analysis of organizational dynamics. Therefore, this work advocates for the use of
rigorous tools in the study of leadership.

The empirical validation of the relationship between effective leadership and organizational perfor-
mance, mediated by employee well-being, has significant implications for public universities. From a
theoretical perspective, this approach enriches the literature by highlighting the role of employee well-
being in understudied educational contexts in Latin America. Practically, the results can guide univer-
sity authorities in the implementation of policies that strengthen leadership and promote a healthy work
environment. For example, transformational leadership training programs can increase faculty satisfac-
tion, improving institutional performance. In Ecuador, where public universities face pressure to meet
quality standards, these strategies are essential. However, implementing these policies requires an in-
stitutional commitment to prioritizing employee well-being, which entails resources and cultural
changes. This analysis underscores that effective leadership must be accompanied by an environment
that fosters motivation and commitment. Only in this way can organizational outcomes be maximized
in public educational contexts.

A key aspect in assessing effective leadership is its adaptability to specific contexts, such as that of
Ecuadorian public universities. The literature suggests that effective leaders combine strategic vision
with interpersonal skills, creating environments where employees feel empowered [9]. In this sense,
employee well-being acts as an amplifier of the effects of leadership, since satisfied faculty contributes
more to institutional success. In resource-constrained contexts, leaders must be skilled at maximizing
the impact of their actions. This analysis argues that effective leadership, by prioritizing employee well-
being, can mitigate structural constraints, improving organizational performance. Evidence supports
that leaders who foster a positive work environment achieve better academic and administrative out-
comes [10]. Therefore, investing in the development of transformational leadership skills is crucial for
public universities. This approach can transform educational management, promoting institutional ex-
cellence.

Integrating employee well-being into effective leadership models poses both challenges and oppor-
tunities for public universities. One of the main challenges is measuring and managing employee well-
being in environments where priorities often focus on quantifiable outcomes, such as publications or
graduation rates [9]. However, recent literature highlights that employee well-being improves individ-
ual productivity and strengthens organizational resilience in the face of external pressures [10]. In the
Ecuadorian context, where public universities face rigorous evaluations, effective leadership must

Otto Villaprado Chéavez, Jaime Rivera Camino. Validation of Relationships between Effective Leadership and Organizational
Performance Through Workplace Well-being: Formulation of Neutrosophic Plithogenic Hypotheses in the Context of Ecua-
dorian Public Higher Education.



Neutrosophy in Artificial Intelligence: Advances and Applications from the Joint Conferences of BARNA Management 454
School (Dominican Republic) and Universidad del Trabajo del Uruguay (August 68, 2025), Vol. 92, 2025

balance external demands with internal well-being. This analysis argues that institutions that invest in
employee well-being, through supportive policies, can achieve superior performance. Evidence sug-
gests that an environment of trust has a direct impact on educational quality and institutional sustaina-
bility. Therefore, universities should prioritize strategies that integrate leadership and employee well-
being.

In conclusion, effective leadership is an essential driver of organizational performance in public uni-
versities, especially when mediated by employee well-being. This analysis has shown that leaders who
promote a positive work environment not only improve faculty satisfaction but also enhance institu-
tional outcomes. Empirical evidence confirms that employee well-being explains a significant propor-
tion of the relationship between leadership and performance [9]. In the Ecuadorian context, where pub-
lic universities face structural challenges, effective leadership emerges as a strategic tool to overcome
them. The practical implications are clear: institutions must invest in transformational leaders and pol-
icies that promote employee well-being. This integrative approach is key to achieving academic and
organizational excellence. This analysis offers a solid foundation for future educational research and
policies in similar contexts, highlighting the importance of people-centered leadership [10].

2.2, Plithogenic Probability

Neutrosophic (or indeterminate) data are characterized by inherent vagueness, lack of clarity , in-
completeness, partial unknowns, and conflicting information [11,15]. Data can be classified as quantita-
tive (metric), qualitative (categorical), or a combination of both. Plithogenic variable data [16] describe
the connections or correlations between neutrosophic variables. A neutrosophic variable [17,18], which
can be a function or operator, treats data as neutrosophic in its arguments, its values, or both. Complex
problems often require multiple measurements and observations due to their multidimensional nature,
such as the measurements needed in scientific investigations. Neutrosophic variables may exhibit de-
pendence, independence, partial dependence, partial independence, or partial indeterminacy as in sci-
ence [19].

A Plithogenic Set [20, 21] is a non-empty set Pwhose elements within the domain of discourse U( P S
U) are characterized by one or more attributes A, 4,,:-, A, where m is at least 1. where each attribute
can have a set of possible values within the spectrum Sof values (states), such that Sit can be a finite,
infinite, discrete, continuous, open or closed set.

Each element x € Pis characterized by all possible values of the attributes found within the setV =
{vy, vy, -+, v, }. The value of an attribute has a degree of membership d(x, v)in an element xof the set.P,
based on a specific criterion . The degree of membership can be diffuse, diffuse intuitionist or neutro-
sophic, among others [22 ] .

That means,

Vx € P,d:PxV - P ([0,1]*) (1)

Whered(x,v) € [0,1]% and P ([0, 1]% )is the power set of [0,1]?.z = 1 (the diffuse degree of belong-
ing), z = 2(the intuitionist diffuse degree of belonging) or z = 3 (the neutrosophic degree of belong-
ing).

plithogenic [23], derived from the analysis of plithogenic variables, represents a multidimensional
probability (" plitho " meaning "many" and synonymous with "multi"). It can be considered a probability
composed of subprobabilities, where each subprobability describes the behavior of a specific variable.
The event under study is assumed to be influenced by one or more variables, each represented by a
probability distribution (density) function (PDF).

Consider an event E in a given probability space, either classical or neutrosophic, determined by n >
2variables vy, vy, ..., v, denoted as E(vq, vy, ..., V). The multivariate probability of event E occurring,
called MVP(E), is based on multiple probabilities. Specifically, it depends on the probability of event E
occurring with respect to each variable: Pl(E (vl)) for variable vy, PZ(E (Uz)) for variable v,, etc.
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Therefore, MV P (E (v, vg o, vn))is represented as (Pl(E (vl)), PZ(E (vz)), s Pn(E (vn))). The variables
V4, Uy, ..., Uy, and probabilities Py, Py, ..., P,, can be classical or have some degree of indeterminacy [24].

To make the transition from plithogenic neutrosophic probability (PNP) to univariate neutrosophic
probability UNP, we use the conjunction operator [25]:

UNP(vy, vy,..., V) = V1 N[2q vy (2)

A In this context, it is a neutrosophic conjunction (t-norm). If we takeA,, as the plithogenic conjunc-
tion between probabilities of the PNP type, where (Ty, I4, F4) Ap (T, Ig, Fg) = (T4 ATg, 14V I, F4 V Fp),
such that Ais the minimum t-norm of fuzzy logic and Vthe maximum t-norm [26, 27].

a. Formulate the hypothesis

Start by explicitly stating the hypothesis you intend to test. Make sure it indicates a cause-and-effect

relationship between the variables. For example, "More study time leads to higher test scores.”
b. Identify key variables

Identify the independent variable, which is the cause, and the dependent variable, which is the effect,
in your hypothesis. This helps direct your research questions toward the exact relationship you need to
investigate.

c.  Formulate specific research questions

Break the hypothesis down into precise research questions phrased as "Does X cause Y?" This allows

for a thorough and focused examination of the postulated correlation.
d. Conduct stance analysis on scientific literature.

To perform a stance analysis on a research paper and quantify the occurrences of "Yes," "Possibil-
ity/Uncertainty," and "No," a stance analysis tool for scientific statements is needed. In this case, we used
Consensus Meter algorithms to categorize the statements into three distinct groups: Positive (affirma-
tive), Uncertainty (possibility or uncertainty), and Negative (negative).

e. Formulate neutrosophic probabilistic hypotheses

Determine the reasons for each category to construct the neutrosophic probability hypothesis (T, I,

F), where T denotes the truth value, I represents indeterminacy, and F indicates falsity.
f.  Calculate the plithogenic neutrosophic probability (PNP)

Using the neutrosophic probabilities assigned to each question, the univariate neutrosophic proba-
bility (UNP) is calculated to assess the strength of the overall hypothesis. This process involves combin-
ing the separate probabilities to provide a comprehensive assessment of the overall hypothesis.

UNP(vy, vy,..., V) = (Min(ty, ty, ..., ty), Max(iy, iy, -, in), Max(fi, fn, - fn)) (3)
Where:
Ty, Ty, ..., Ty are the truth probability values for each question.
I, I, ..., I;: are the probability values of indeterminacy for each question.
F,, F;, ..., E,: are the probability values of falsehood for each question
g. Analyze the validity of the general hypothesis.

In this case, the negation of NPH is represented as [28]:

(T,1,F) = (F,1,T) @)

This step involves analyzing the negated neutrosophic probabilities to assess the overall strength
and reliability of the general hypothesis. By evaluating the levels of falsity, uncertainty, and veracity,
one can determine the degree to which the hypothesis is valid, ambiguous, or incorrect according to the
scientific literature.

3. Case study
This study is framed within the need to optimize management in Ecuadorian public universities,

where institutional quality critically depends on the interrelationship between effective leadership, fac-
ulty well-being, and organizational performance. Despite the relevance of these factors, the academic
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literature, especially in the Latin American context, presents a gap in understanding how employee
well-being mediates the relationship between leadership and institutional outcomes. To address the
uncertainty inherent in human perceptions and organizational dynamics, this study applies a neutro-
sophic plithogenic framework to validate a relational model.

Formulation of the Hypothesis

The general hypothesis of this research posits that effective leadership positively influences the
organizational performance of Ecuadorian public universities, and this relationship is significantly
mediated by faculty well-being . Consequently, policies that promote faculty well-being, driven by
quality leadership, are a strategic tool for improving institutional performance.

Identification of Key Variables

¢ Independent Variable: Effective Leadership (LE).
e Mediating Variable: Job Well-being (WW).
¢ Dependent Variable: Organizational Performance (OP).

Formulating Specific Research Questions

To break down and evaluate the general hypothesis, the following research questions were formulated:

1. Q1: Does effective leadership directly and positively influence organizational performance in
the context of public higher education?
o Variable: Direct influence of LE on DO.
2. Q2: Does effective leadership have a positive impact on the occupational well-being of univer-
sity faculty?
o Variable: Impact of LE on BL.
3. Q3: Does the well-being of teachers positively influence the organizational performance of the
institution?
o Variable: Influence of BL on DO.
4. Q4: Is there conclusive evidence in the literature that workplace well-being acts as a key medi-
ator between leadership and performance in public university settings?
o Variable: Evidence of the mediating role of BL.

Stance Analysis on Scientific Literature

A Stance analysis was conducted on the academic literature relevant to each research question. Using
a consensus algorithm, the findings of various studies were classified as Positive (supports the rela-
tionship), Indeterminate (inconclusive, contradictory, or context-dependent results), or Negative (re-
futes the relationship) . The results are summarized in the following table.

Table 1: Stance Analysis on Scientific Literature

Ques- Examples of Postures in Ar- Posi- Indetermi- Nega- Probability (T, I,

tions ticles tive nacy tive F)
01 [60-64] 85% 10% 5% (0.85, 0.10, 0.05)
Q2 [65-69] 80% 15% 5% (0.80, 0.15, 0.05)
Q3 [70-74] 78% 18% 4% (0.78, 0.18, 0.04)
Q4 [75-79] 65% 25% 10% (0.65, 0.25, 0.10)
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Figure 1: Neutrosophic Probability Analysis by Research Question

Formulation of Neutrosophic Probabilistic Hypotheses

From Table 1, the neutrosophic probabilities for each question are established, where T represents
the degree of truth, I the degree of indeterminacy and F the degree of falsity.

NPH(Q1) = (0.85,0.10,0.05)
NPH(Q2) = (0.80,0.15,0.05)
NPH(Q3) = (0.78,0.18,0.04)
NPH(Q4) = (0.65,0.25,0.10)

Calculation of Plithogenic Neutrosophic Probability (PNP)

To obtain a unified evaluation of the general hypothesis, the Univariate Neutrosophic Probability
(UNP) is calculated by applying the plithogenic conjunction operator (t-minimum norm and t- maxi-
mum norm ).

The formula is:

UNP = (min(Ty,To,...,Ty),max(ly, 15, ..., 1), max(Fy, Fy, ..., Fp))

Step 1: Calculate the minimum of the Truth (T) values
The truth values for each question are:

e T, = 0.850000
e T, = 0.800000
e T3 = 0.780000
e T, = 0.650000
Calculation:

Tfina = min(0.850000,0.800000,0.780000,0.650000) = 0.650000
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Step 2: Calculate the maximum of the Indeterminacy (I) values
The uncertainty values for each question are:

e [, = 0.100000
e [, = 0.150000
e [; = 0.180000
e I, = 0.250000
Calculation:

Ifing = max(0.100000,0.150000,0.180000,0.250000) = 0.250000

Step 3: Calculate the maximum of the Falsehood (F) values
The falsity values for each question are:

e F,; = 0.050000
e F, = 0.050000
e F3; = 0.040000
e F, = 0.100000
Calculation:

Fring = max(0.050000,0.050000,0.040000,0.100000) = 0.100000

Final Result of Univariate Neutrosophic Probability (UNP)
The UNP for the general hypothesis is:

UNP = (0.65,0.25,0.10)

Truth Degree: 65%

Falsehood Degree: 10%

mlm m:2

Figure 2: Unified Neutrosophic Probability (UNP) for General Hypothesis
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Analyze the Validity of the General Hypothesis
The UNP obtained from (0.65,0.25,0.10)is interpreted as follows:

o Degree of Truth (T = 0.65): There is a 65% probability that the general hypothesis is true. This
indicates considerable support in the scientific literature for the idea that effective leadership
improves organizational performance through employee well-being.

e Degree of Indeterminacy (I = 0.25): There is 25% indeterminacy. This value reflects the exist-
ence of uncertainty, lack of consensus, or contradictory evidence in the literature, especially
regarding the mediating role of workplace well-being (Q4), which was the component with the
greatest indeterminacy.

o Degree of Falsification (F = 0.10): There is a 10% probability that the hypothesis is false. This
is a low value, suggesting that there is little evidence that directly contradicts the proposed
relationship.

The negation of the hypothesis, calculated as neg(NPH) = (F,I,T), would be (0.10,0.25,0.65).
This means that the probability of the hypothesis being false is low, reinforcing its overall validity.

4. Discussion

The UNP result (0.65,0.25, 0.10)provides a nuanced and quantitative view of the hypothesis's valid-
ity. The 65% degree of truth is robust and aligns with the findings of the original study, which found
positive influence and significant mediation. However, the value is not overwhelmingly high, and the
key to understanding this limitation lies in the 25% degree of indeterminacy.

The main source of this uncertainty stems from Q4, which questioned the strength of the evidence
on the mediating role of workplace well-being in specific contexts such as Ecuadorian public universi-
ties. This accurately reflects the "understanding gap" mentioned in the study abstract. While the direct
links between leadership and performance (Q1), leadership and well-being (Q2), and well-being and
performance (Q3) are well established and exhibit low uncertainty, the mediating dynamics are concep-
tually more complex and less researched, which increases the overall uncertainty of the model.

From a practical perspective, this finding is crucial for educational authorities. It suggests that, alt-
hough investing in leadership and well-being is a promising strategy, its success is not guaranteed and
may depend on contextual factors not captured in the general literature. The 10% falsehood, although
low, warns of the existence of studies that do not find these relationships, possibly due to moderating
variables such as organizational culture, resource availability, or institutional political stability —all of
which are relevant challenges in the Ecuadorian public sector.

The plithogenic approach proves its worth here, as it not only validates the main hypothesis, but
also quantifies and localizes uncertainty, pinpointing exactly where further research is needed to
strengthen the theoretical model.

5. Conclusion

Neutrosophic plithogenic analysis validated the hypothesis that effective leadership, mediated by
workplace well-being, is positively correlated with organizational performance in the context of Ecua-
dorian public higher education. The resulting univariate neutrosophic probability, UNP = (0.65, 0.25,
0.10) , confirms the hypothesis with a 65% degree of truth, while highlighting a significant 25% degree
of indeterminacy and a low 10% degree of falsity.

This research makes a methodological contribution by applying a neutrosophic approach to manag-
ing the uncertainty inherent in the social sciences, offering a more granular assessment than simply
accepting or rejecting the hypothesis. In practice, the results offer university administrators quantitative
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validation that policies aimed at improving leadership and faculty well-being are an effective way to
enhance institutional performance. The identified uncertainty underscores the need to adapt these pol-
icies to the specific context and to continue research to clarify the role of contextual variables.

Future research should focus on reducing uncertainty through empirical studies in the Latin Amer-
ican context, using neutrosophic structural equation models that can directly incorporate perception
and uncertainty from data collected from teachers. This would allow not only to validate the relational
model but also to build more robust predictive frameworks for educational management.
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