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Abstract. At the intersection of family and social problems, complex challenges arise that demand an innovative and profound
approach - This article explores how parental competencies, essential for family dynamics, can be better understood and
strengthened through the implementation of Neutrosophic Cognitive Maps (NCM) . Using a multidimensional approach, real
cases are analyzed where family conflicts and tensions are intertwined with broader social problems, revealing the need for
advanced analytical tools that allow a detailed and accurate evaluation, NCM emerges as a robust methodology, capable of
capturing the ambiguity and uncertainty inherent in human interactions, offering a new perspective for intervention and conflict
resolution in complex family contexts. The application of Neutrosophic Cognitive Maps not only facilitates a more nuanced
understanding of parenting competencies, but which also provides a framework for developing effective conflict resolution
strategies . By integrating emotional, cognitive and social factors, NCMs allow for a holistic representation of family dynamics,
capturing subtleties and variations that escape traditional approaches. This study, Through a rigorous and detailed analysis, it
demonstrates how the adoption of this innovative tool can transform the way family problems are addressed, offering more
adaptive and resilient solutions. Ultimately, the results underline the importance of incorporating advanced cognitive technol-
ogies in the field of psychology and family sociology to effectively confront contemporary challenges.
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1 Introduction

The complexity of family and social problems has been a constant concern for researchers and professionals
in the social and behavioral sciences, At the heart of these interactions, parental competencies play a crucial role,
largely determining the dynamics and well-being in families [1]. Parenting competencies, understood as the set of
skills and abilities that parents use to raise and educate their children, are intrinsically linked to the social contexts
in which they develop However, the evaluation and resolution of The conflicts that emerge in these environments
are usually arduous tasks, due to the multiplicity of intervening factors and the dynamic nature of human relation-
ships [2]. In this context, Neutrosophic Cognitive Maps (NCM) are presented as an innovative methodological
tool and promising, NCMs allow us to capture and analyze the uncertainty, ambiguity and paradoxes that charac-
terize family and social interactions_ Unlike traditional approaches, NCMs integrate multiple perspectives and
degrees of truth, offering a more faithful and complete representation of the complex and multifaceted reality of
parenting skills [3].

The implementation of NCM in the analysis of family and social problems opens new possibilities for inter-
vention and conflict resolution - By incorporating neutrosophic elements, greater flexibility and adaptability is
achieved in the modeling of human interactions, allowing the identification of patterns and dynamics that otherwise
they would go unnoticed. This ability to capture subtleties and variations in parenting competencies is crucial for
developing more effective and personalized intervention strategies . The need for advanced analytical tools be-
comes even more evident when we consider the increasing complexity of contemporary family and social contexts
. Family structures have evolved, and with them, the challenges and conflicts they face, Family problems can no
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longer be addressed with simplistic or one-dimensional solutions; require integrative approaches that consider the
entire family system and its social environment [4].

In this sense, NCMs provide a theoretical and practical framework to address these complexities in a holistic
manner [5].The ability of NCMs to handle neutrosophic information — that which contains degrees of truth, falsity
and indeterminacy — is particularly useful in the context of competencies. parental, where situations are often
marked by uncertainty and ambivalence_ This methodology not only facilitates a deeper understanding of family
dynamics, but also allows the identification of more precise and effective interventions. The present research fo-
cuses on the application of Neutrosophic Cognitive Maps in the analysis of parental competencies and the resolu-
tion of family and social conflicts. Through case studies and detailed analysis, the advantages and limitations of
this methodology are explored, as well as its potential to transform professional practice in the field of family
psychology and sociology[6]. Real situations are examined where family conflicts and tensions are intertwined
with broader social problems, demonstrating the usefulness of NCM to address these problems in a comprehensive
and adaptive manner, Ultimately, this study seeks to contribute to the development of more effective and resilient
intervention strategies, based on a deep and nuanced understanding of parental competencies and their interaction
with the social context, By integrating NCM into the analysis of family and social problems, the aim is not only to
improve the evaluation and resolution of conflicts, but also to encourage a more adaptive and sensitive approach
to the complex and changing reality of contemporary families,

The methodological innovation represented by the implementation of Neutrosophic Cognitive Maps offers a
renewed and powerful perspective to face current challenges in the field of social and behavioral sciences - This
research not only expands the theoretical and practical horizon of parenting competencies, but which also opens
new avenues for intervention and support for families in diverse and complex social contexts,

2. Related Works.
2.1 Parental Competencies: Analysis and Assessment.

Parenting skills represent a fundamental axis in the comprehensive development of children and adolescents,
influencing not only their emotional well-being, but also their academic and social performance - These skills,
understood as the set of skills, knowledge and attitudes that parents must be deployed to ensure positive parenting,
they are essential for the establishment of a healthy and safe family environment — However, their evaluation and
development present significant challenges, as they are deeply rooted in the cultural, social and economic context
of each family [6]. The concept of parenting competencies covers a wide range of aspects, from the ability to
provide affection and emotional support, to the ability to establish clear limits and rules_ It is not enough to have
good intentions; Parents must be able to translate these intentions into concrete actions that promote the optimal
development of their children, Here lies one of the main complexities: the ability of parents to adapt and respond
appropriately to the changing needs of their children over the course of their lives.

In practice, assessing parenting competencies can be a complicated process. Traditional assessment tools, such
as questionnaires and interviews, often do not capture the entirety of family dynamics_ Additionally, subjective
and emotional factors that influence perception of parenting competencies can bias the results_ For this reason, it
is crucial to develop more sophisticated assessment methods that integrate different dimensions and perspectives
[7]

One of the most innovative proposals in this field is the use of Neutrosophic Cognitive Maps (NCM) NCMs
allow a richer and more nuanced representation of parenting competencies, capturing the uncertainty and ambigu-
ity that characterize many family interactions, Through From this methodology, a more complete and precise vi-
sion of parents' strengths and areas of improvement can be obtained, facilitating the identification of more effective
intervention strategies - It is important to highlight that the development of parenting skills is not a linear or uni-
form process. Parents face a variety of challenges and obstacles that can affect their ability to optimally exercise
their competencies. Factors such as stress, lack of financial resources, and interpersonal tensions can have a sig-
nificant impact. Therefore, interventions aimed at improving parenting skills must be holistic and adaptive, con-
sidering the unique context of each family [8].

In terms of public policy, it is essential that parenting support programs not only focus on training and education
of parents, but also provide comprehensive support that addresses external factors that may influence their perfor-
mance, This includes access to mental health services, economic support, and community support networks. Only
through a multidimensional approach can sustainable improvements in parenting skills be achieved, The impact
of parenting skills transcends the family sphere, also affecting the community and society as a whole Children
who grow up in positive and supportive family environments tend to be more resilient, have better academic results,
and develop stronger social skills, Therefore, investing in the development of parenting skills is not only a matter
of social justice, but also an effective strategy to promote well-being and long-term social progress. Parenting
competencies are a crucial component for the healthy and balanced development of children and adolescents, The
evaluation and improvement of these competencies requires innovative and adaptive approaches that consider the
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complexity and diversity of family dynamics_ Neutrosophic Cognitive Maps represent a promising tool in this
regard, offering a way to capture and analyze family interactions more deeply and accurately At the same time, it
is It is essential that parenting support policies and programs are comprehensive and holistic, providing parents
with the resources and support necessary to play their role effectively and sustainably[9].

2.2. Neutrosophic Cognitive Maps.

In the vast field of social and behavioral sciences, the need for analytical tools that capture the complexity and
uncertainty of human interactions is increasingly evident — Neutrosophic Cognitive Maps (NCM), an innovative
methodology that integrates the principles of neutrosophic logic, have emerged as a promising solution to address
this need, NCMs allow modeling situations that include degrees of truth, falsity and indeterminacy, offering a
more faithful and nuanced representation of reality [9]. The concept of NCM is based in neutrosophic set theory,
developed by Florentin Smarandache, which extends classical logic to handle uncertainty, ambiguity and para-
dox, This theory introduces a third neutral value (1), in addition to the traditional values of truth (T) and falsity (F),
allowing a more flexible and adaptive representation of information. NCMs apply these principles to the field of
cognitive maps, allowing a graphical and analytical representation of the causal relationships and dynamics of
complex systems [10].

In the context of parenting competencies and family and social issues, NCMs offer a powerful tool for assess-
ment and intervention — Family interactions are often marked by ambivalence and contradiction, and traditional
approaches may be insufficient to capture this complexity, NCMs, by incorporating neutrosophic elements, allow
a richer and more detailed representation of these dynamics, facilitating a deeper and more precise understanding,

The implementation of NCM in the analysis of parenting competencies involves the identification and model-
ing of causal relationships between different factors and behaviors [11]. For example, an NCM can represent how
effective communication between parents and children influences the emotional development of the child, or how
economic stress can affect parents' ability to set clear boundaries. By capturing these nuances, NCMs provide a
solid foundation for the development of more effective and personalized intervention strategies, One of the main
advantages of NCMs is their ability to manage indeterminacy and uncertainty, aspects that are inherent to human
interactions  In familiar situations, there are often unknown factors or variables that cannot be clearly defined
. NCMs allow these elements to be incorporated explicitly into the model, offering a more complete and realistic
representation of the situation [12]. This is particularly useful in the assessment of parenting competencies, where
perception and subjectivity play a crucial role.

Furthermore, NCMs facilitate the identification of patterns and dynamics that may not be evident through tra-
ditional analysis methods - By graphically representing causal relationships and interactions between different
factors[13, 14] . NCMs allow the underlying structure of the system to be visualized and detect areas of conflict
or dysfunction_ This capacity for in-depth analysis is essential for the design of more precise and effective inter-
ventions, The use of NCM in the evaluation of parenting skills and the resolution of family and social problems
not only offers benefits at the individual level, but also to community and societal level By providing a more
accurate and detailed understanding of family dynamics, NCMs can inform the development of more effective and
adaptive policies and support programs_ This, in turn, can contribute to improving the overall well-being of fami-
lies families and strengthen the social fabric,

Neutrosophic Cognitive Maps represent an innovative and powerful tool for evaluation and intervention in the
field of parenting skills and family and social problems - By allowing a richer and more nuanced representation of
reality, capturing indeterminacy and uncertainty, NCM offer a renewed and profound perspective to address the
complex challenges of human interactions — The adoption and development of this methodology promises to sig-
nificantly transform professional practice in the social and behavioral sciences, providing new avenues for under-
standing and supporting families in diverse and changing contexts [14].

In this study, neutrosophic cognitive maps will be used, so we explain them below.

Definition 1[14] : Let X be a universe of discourse - A Neutrosophic Set (NS) is characterized by three member-
ship functions, u a (), r a (), v a(X) : which satisfy the condition -0 < infu a (X)+ infr a(x) +infv a(x) <supu
A(X)+supra(x)+supva(x)<3+.
Definition 2 [15, 16]: Let X be a universe of discourse - A single-valued neutrosophic set (SVNS) A in X is a set
of the form :

A={ (X, ua(X),ra(x),va(x)? :xeX} (1)
Where ua, ra, Va 1€ A (X) are the true, indeterminate, and falsity membership functions of x in A, respectively
. For convenience, a single-valued neutrosophic number (SVNN) will be expressed as A = (a, b, ¢), where a, b, ¢
€[0,1 ] and satisfies0 <a+b+c<3
Other important definitions are related to graphs [17-20]
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Definition 3 : A neutrosophic graph contains at least one indeterminate edge , represented by dotted lines
Definition 4 : A neutrosophic directed graph is a directed graph that contains at least one indeterminate edge,
which is represented by dotted lines |
Definition 5: A neutrosophic cognitive map (NCM) is a neutrosophic directed graph , whose nodes represent
concepts and whose edges represent causal relationships between the edges .
If there are k vertices C 1, C 2,..., C k, each can be represented by a vector (X 1, X 2,..., x k) Where xi € {0,1, 1}
depending on the state of the vertex C ;at a specific time or situation:

o X ;=0:Vertex Cis in an activated state

e X ;i=1:Vertex Cis in deactivated state,

e X i=I|: The state of vertex C jis indeterminate
Definition 6 : An NCM that has edges with weights in {1, 0, 1, I} is called a simple neutrosophic cognitive map
[20].
Connections between vertices: a directed edge from C to C nis called a connection and represents causality from
CntoCy,
Associate weights to each vertex: Each vertex in the NCM is associated with a weight within the set {0, 1, -1, I}
. The weight of the edge C n C 1, denoted as o mn, indicates the influence of C on C ,and can be:
-o. mn = 0: Cm has no effect on C ,,
-o. mn = 1: An increase (decrease) of C mresults in an increase (decrease) of C
- mn = -1: An increase (decrease) of C mresults in a decrease (increase) of C
-a mn = |: The effect of C ,on C nis indeterminate
Definition 7: If C 1, C 2,..., C are the vertices of an NCM, The neutrosophic matrix N( E) is defined as N(E) =
o mn ), Where a mn denotes the weight of the directed edge C m C n, with o mn € [-1,0,1, 1]. N ( E) is called the
neutrosophic adjacency matrix of the NCM.
Definition 8: Let C 1, C2,..., C be the vertices of an NCM Let A=(a1,a2,...,ax), wheream € {-1,0, 1, I}
. A is called the neutrosophic instantaneous state vector and means an on-off-indeterminate state position of the
vertex at a given instant,
-am=0if C nisdisabled (has no effect),
-am=1if C yis activated (takes effect),
-am=lif C ynis indeterminate (its effect cannot be determined).
Definition 9: Let C 1, C,..., C «be the vertices of an NCM. Let C,C,, C,C5, C5C,, ..., C,,, Cothe edges of the NCM
be, then the edges constitute a directed cycle,
- The NCM is said to be cyclic if it has a directed cycle - It is said to be acyclic if it does not have any directed
cycle,
Definition 10: An NCM containing cycles is said to have feedback When there is feedback in the NCM it is said
to be a dynamic system,
Definition 11: LetC,C,, C,Cs, C3C,y, ..., C,,_1Cy, be a cycle when cm is activated and its causality flows along the
edges of the cycle and then is the cause of C n itself, then the dynamical system is circulating_ This is valid for
each vertex C nwithm =1, 2,... , k_The equilibrium state of this dynamic system is called the hidden pattern,
Definition 12: If the equilibrium state of a dynamical system is a single state, then it is called a fixed point, An
example of a fixed point is when a dynamical system starts being activated by C 1 If the NCM is assumed to be
set at C 1 and C i, which means the state remains as (1, 0,..., 0, 1), then this neutrosophic state vector is called
fixed point.
Definition 13: If the NCM establishes a repeating neutrosophic state vector of the form:
A - A, > > A, > A LCM limit cycle,

3. Results and discussion

After the identification of eight family and social problems that show deficiencies and have an impact on parenting
skills, as specified in Table 1, progress was made towards the development of an NCM  The objective was to
illustrate the causal connections between these elements through a map neutrosophic cognitive, whose process
involved defining the interactions between the various factors, The visual representation of this analysis is detailed
in Figure 1.

Table 1: Family and social problems that show deficiencies and have an impact on parenting skills

D 1, Domestic violence: Physical, emotional, or verbal violence within the home can deeply affect both parents
and children, altering family dynamics and negatively affecting parenting skills,
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D 2, Child abuse: Physical, emotional or sexual abuse of children can generate deep trauma and emotional
difficulties in child development, affecting parents' ability to provide a safe and supportive environment

D 3, Mental health problems: Conditions such as depression, anxiety, bipolar disorder or other mental ill-
nesses can interfere with parenting skills, hindering parents' ability to adequately care for their children

D 4, Divorce and separation: The breakup of the couple and the transition to single-parent families can intro-
duce additional stresses and challenges in raising children, affecting emotional stability and family cohesion

D 5, Addictions: Parental abuse of substances such as alcohol and drugs can cause significant dysfunction in
the family, affecting the ability to maintain a safe and predictable environment for children,

D 6, Unemployment and economic difficulties: Lack of financial resources can increase family stress and
limit access to educational and social services and opportunities, affecting the family's overall well-being and
the ability to adequately raise children,

D 7, Lack of support networks: The absence of family, community or social support networks can leave
parents without emotional or practical resources to face the daily challenges of parenting, affecting the quality
of care they can offer,

D 8, Educational problems: Academic difficulties or lack of access to quality education can limit children's
future opportunities, creating additional tensions in the home and affecting the self-esteem of both parents and
children,

These problems may vary in their impact depending on the cultural, social and economic context of each
family, but all have the potential to negatively influence parental skills and the healthy development of children .

The process began by developing an NCM to represent the causal connections between the eight identified
family and social problems, which affect parenting competencies according to Table 2 This stage involved
defining the interactions between various factors and visualizing them in a detailed neutrosophic cognitive map in
Figure 1.

Figure 1: Neutrosophic cognitive maps
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The NCM is developed through the collection and representation of relevant knowledge — The adjacency matrix
obtained, which is based on the neutrosophic values provided by specialists, is detailed in Table 2 as an essential
tool to analyze and interpret causal connections within the framework of the study

Table 2: Adjacency matrix

D1 D2 D3 D4 D5 D6 D7 D8
D1 0 1 0 0 | 08 | 09
D2 08 0 09 0 [ 0.2 0 0
D3 09 09 0 0 0 0 | 0.4
D4 | 0 0 01 06 0 0 |
D5 08 0 0 0 0 0 09 0
D6 0 0 06 0 0 0 0 0
D7 | 1 1 0 0 03 0 0
D8 | 05 08 0 | 01 0 0

Following this perspective, the calculated centrality measures are presented below (Table 3 ). These metrics
provide a quantitative analysis of the relative relevance of nodes within the network framework, which is crucial
for understanding the dynamics and impact of the various components in the analyzed system

Table 3: Centrality analysis

Node od(vi) id(vi) td(vi)
D1 1.8+21 0.8+3l 2.6+51
D2 1+l 2.5 3.5+
D3 0.4+l 1.6 2+l
D4 0.6+21 0 0.6+21
D5 0 0.6+3I 0.6+3l
D6 0.6 1.3 1.9
D7 2,3+l 0+21 2,3+l
D8 0.5+21 0.4+l 0.9+21

In the context of static analysis in the NCM, initial results are obtained that incorporate the element of indeter-
minacy "I" within their neutrosophic values. To refine these results it is essential to carry out a process known as
deneutrosophication, recommended by[21] . This process consists of replacing the indeterminacy parameter I,
which ranges between 0 and 1, considering in this case "I" as 0.5, The importance of this method lies in its ability
to produce more defined and precise results, which significantly simplifies the understanding of the interconnec-
tions present in the analysis in question (Table 4).
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Table 4: Deneutrosophicated values of centrality

Nod | td(vi)
D1 5.1
D2 4
D3 25
D4 26
D5 36
D6 1.9
D7 2.8
D8 1.9

td(vi)

Figure 2: Deneutrosophicated centrality

These values reflect the strength of the outgoing and incoming relationships, as well as the total centrality of
each node within the cognitive map, after considering indeterminacy as a neutrosophic influence to a medium
degree,

The family and social problems identified—such as domestic violence, child abuse, mental health problems,
divorce and separation, addictions, unemployment and economic difficulties, lack of support networks, and edu-
cational problems—stand out as critical factors that profoundly affect parenting competencies and family well-
being, These aspects not only compromise emotional stability within the home, but also have significant repercus-
sions on parents' ability to raise their children in an effective and healthy manner. Violence Domestic violence, for
example, not only physically affects those involved, but also creates an emotionally unstable environment that can
harm family relationships and undermine essential parenting skills — Similarly, child abuse introduces deep trauma
that negatively impacts development. emotional and psychological problems of children, affecting the ability of
parents to provide a safe and protective environment, Mental health problems, such as depression and anxiety, add
an additional layer of complexity to the family landscape, hindering the ability of parents to maintain a stable and
consistent emotional presence that benefits the healthy growth of their children_ In addition, divorce and the tran-
sition to single-parent families impose additional challenges, including managing new family dynamics and adapt-
ing to emotional changes that can influence competencies parental

Addictions, whether to alcohol, drugs or other substances, also have a disruptive effect on the family structure,
altering the ability of parents to provide a predictable and safe environment — Likewise, unemployment and eco-
nomic difficulties not only generate stress financial, but also limit access to essential resources and educational
opportunities, directly affecting the overall well-being of the family and the quality of care they can provide, The
lack of support networks, both family and community, leaves parents without the emotional and practical support
necessary to face the daily challenges of parenting . This lack can result in emotional and social isolation that
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negatively impacts parents' ability to provide an appropriate and nurturing parenting environment_ Lastly, educa-
tional problems, such as lack of access to quality education, can profoundly affect children's future prospects,
creating additional tensions in the home and affecting the self-esteem of both parents and children, The detailed
analysis of these problems along with the results of neutrosophic calculations reveals the complexity and intercon-
nection of the factors that affect parenting competencies. The assessment of deneutrosophic centrality indicates
which aspects have the most significant impact in this context, providing a solid basis for developing interventions
and policies that effectively address effectively address family and social challenges _ It is essential to adopt a
holistic and comprehensive approach that recognizes the interdependence of these problems to promote healthier
family environments and support the comprehensive development of children,

4. Conclusion

The family and social problems identified, such as domestic violence, child abuse, mental health problems,
divorce and separation, addictions, unemployment and economic difficulties, lack of support networks, and edu-
cational problems, have been analyzed in depth, revealing their significant impact on parenting competencies and
family well-being. These factors not only affect emotional stability within the home but also compromise the
ability of parents to raise their children effectively and healthily. Domestic violence emerges as a critical factor
that generates an emotionally unstable environment, affecting family relationships and weakening essential par-
enting skills. Similarly, child abuse introduces deep traumas that negatively affect the emotional and psychological
development of children, hindering the ability of parental care to ensure a safe and protective environment. Chal-
lenges associated with mental health, such as depression and anxiety, further complicate the family landscape by
hindering the emotional stability necessary for the healthy development of children. Additionally, the divorce
process and the transition to single-parent family structures present new challenges, including managing changing
family dynamics and adapting to the emotional needs of children.

Addictions, along with unemployment and economic hardship, not only create financial stress but also limit
access to essential resources and educational opportunities, directly affecting the overall well-being of the family
and the quality of the parenting environment offered to children. The lack of support networks, both family and
community, leaves parents without the emotional and practical support necessary to face the daily challenges of
parenting, which can lead to isolation that negatively affects the quality of parental care. Finally, educational prob-
lems, such as limited access to quality education, deeply impact children's future prospects, creating additional
tensions in the home and affecting the self-esteem of both parents and children. The analysis of these problems,
combined with the results of neutrosophic calculations to assess deneutrosophic centrality, reveals the complexity
and interconnection of these factors in parenting competencies. This analysis provides a solid foundation for the
development of effective interventions and policies that address these challenges holistically. It is essential to adopt
a comprehensive approach that recognizes the interdependence of these problems to promote healthier family
environments and support the comprehensive development of children. This involves implementing strategies that
strengthen social support networks, improve access to mental health and educational services, and encourage pos-
itive and resilient parenting practices. Only through this integrated approach can we move towards more equitable
societies and stronger, more cohesive families.

In future work, it would be valuable to explore the application of neutrosophic cognitive maps combined with
multicriteria methods to analyze and address these complex problems. This combination could provide a deeper
and more structured understanding of the interrelationships between the various factors affecting parenting com-
petencies and family well-being, allowing for the design of more precise and effective interventions.
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