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Abstract. Artificial intelligence (AI) has revolutionized many areas, including education, by improving teaching methods and 

addressing challenges such as equity of access, data privacy, quality of algorithms, and adaptation of traditional education sys-

tems. This paper aims to analyze and understand the challenges and opportunities of artificial intelligence in Latin American 

education today. For the proposed evaluation we use the criteria of five experts on the subject. Specifically, we use Neutrosophic 

SWOT and static analysis of Neutrosophic Cognitive Maps techniques. The use of tools in the field of Neutrosophy allows us to 

incorporate indeterminacy into the calculations carried out, which allows greater accuracy in the results. Indeterminacy is an 

intrinsic component of decision-making.

 
Keywords: Artificial Intelligence, Education, Neutrosophic SWOT, Neutrosophic Cognitive Map, Static Analysis, Neutrosophic 

Number, Single-Valued Triangular Neutrosophic Number, Neutrosophic Graph.

1 Introduction 

Artificial Intelligence (AI) impacts society, education is no exception. In recent decades, the accelerated ad-
vancement in AI technologies has allowed the development of tools and systems that promise to revolutionize 

learning and teaching methods. However, integrating AI into education presents challenges that must be addressed 

to increase its benefits and reduce risks. 

The main challenge of AI is to guarantee equitable access to these technologies in education. Socioeconomic 
differences between students can be amplified if AI tools are not equitably available, which could exacerbate pre-

existing educational gaps. Data must be private and secure because the educational AI system often requires col-

lecting and analyzing extensive personal data from students. 

The objective of this article is to evaluate the use of AI in higher education in any Latin American country, 
determining its benefits and deficiencies for both, students and teachers. The algorithms used in training can make 

unfair or discriminatory decisions, affecting and generating distrust between educators and students, which is an-

other great challenge. 

Adapting traditional educational systems to new AI technologies requires a profound restructuring. Educators 
need ongoing training to effectively use these tools, and curricula must be updated to include essential digital 

competencies. This adaptation process must also consider technology and the preservation of human interactions 

fundamental to learning equitably. 

Addressing challenges proactively and thoughtfully mitigates the risks associated with AI in education. The 
potential to generate more inclusive, personalized, and effective learning environments must also be harnessed. 

To carry out the measurement we propose to use a series of decision-making tools adapted to the framework 

of neutrosophy. According to F. Smarandache, Neutrosophy is the branch of philosophy dedicated to the study of 

neutralities, which includes the neutral, unknown, incoherent, inconsistent, contradictory, and paradoxical, among 
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others [1]. That is why with the incorporation of neutrosophic knowledge we can include knowledge of which 

there is no partial or total certainty because it is indeterminate and therefore the results of the studies carried out 
are more reliable to reality. 

One of these tools is the Neutrosophic SWOT (Strengths, Weaknesses, Opportunities, and Threats) method [2-

4]. The application of this technique allows us to quantify the Challenges and Opportunities of applying AI in 

education in the current era. The second step is the determination of the causal relationship between the identified 
concepts, in this way, neutrosophic graphs will be designed [5]. 

A neutrosophic graph is a graph where at least one of the edges is considered indeterminate. That is, it cannot 

be determined in the case of two vertices if there is an edge that joins them and this is represented graphically with 

the help of dashed lines. 
Finally, these relationships are represented in Neutrosophic Cognitive Maps (NCM) [6-11]. These are neutro-

sophic graphs whose edges have associated numerical weight values and where indeterminate edges are symboli-

cally represented by I to indicate indeterminacy. A static analysis of the NCM is used for the calculations. The 

indices associated with this type of Cognitive Map will allow us to determine and measure the importance of each 
of the factors or concepts determined to be important in this study. 

The structure of this paper is a Preliminaries section where the basic notions of Neutrosophy, Neutrosophic 

SWOT, and Neutrosophic Cognitive Maps theories are explained. The Results section contains the results obtained 

from the evaluations given by the experts. At the end, the conclusions are given. 

2 Preliminaries 

2.1 SWOT analysis 

SWOT analysis is a methodology for studying the situation of a company or a project, analyzing its internal 

characteristics (Weaknesses and Strengths) and its external situation (Threats and Opportunities) in a [2-4]. 

This analysis is carried out in four stages: 
⚫ External analysis, 

⚫ Internal analysis, 

⚫ Preparation of the SWOT matrix, 

⚫ Determination of the strategy to use. 
The organization depends on the environment around it for its existence. This framework has opportunities 

and threats for the organization. These are the elements that are assessed in the external analysis. The organization 

excels in some areas but has room for growth in others. The outcome of these matters relies on the management 

of the organization, these are the strengths and weaknesses. The organization's growth can be affected positively 
or negatively by these four factors. 

When utilized, opportunities can be beneficial aspects of the environment, aiding in the advancement and 

prosperity of an organization or project. Threats come from outside and can harm the organization or project. 

These problems can be a danger to the organization or the project. We need to come up with plans to solve them. 
Weaknesses within an organization or project are areas that require improvement and are within the control of its 

fundamental components. Meanwhile, strengths are good components that are the opposite of weaknesses. We 

should use them and make them even better. 

During the SWOT analysis, we look at what our company is good at (strengths) and what we need to work on 
(weaknesses). This encompasses our assets, employees, merchandise, and public perception. This is why looking 

inside the organization helps us figure out how much and how good the resources and processes are, and whether 

the organization can control them. 

The four parts of the analysis are put in a chart and looked at by professionals. These results are combined 
using the percentages of their ratings. During the assessment, we consider the strengths and areas for growth to 

determine the most effective strategies for supporting the organization or project. 

These positive actions can be held back by joining weaknesses with threats. We should always remember this 

combination because it prevents the organization from moving excessively fast. The organization should consider 
both the positive and negative potential outcomes and devise a strategic plan for the future. Thus, potential is 

measured using Strengths + Opportunities, Risk = Strength + Threats, Challenges = Weaknesses + Opportunities, 

and Limitations = Weaknesses + Threats. 

Especially in the Neutrosophic SWOT, Neutrosophy-based assessment tools are used. 

2.2 Neutrosophic Cognitive Maps 

Definition 1: ([5]) Let X be a universe of discourse. A Neutrosophic Set (NS) is characterized by three mem-

bership functions, uA(x), rA(x), vA(x) ∶ X →  ] 0− , 1+[, which satisfy the condition - 0 ≤ inf uA(x) + inf rA(x) +
inf vA(x) ≤  sup uA(x) + sup rA(x) + sup vA(x) ≤ 3 + for all x X. uA(x), rA(x), and vA(x)  denote the 

zim://A/Entorno_empresarial.html


Neutrosophic Sets and Systems, {Special Issue: Neutrosophy and Plithogeny: Fundamentals and 
Applications}, Vol. 69, 2024 

 

Katia N.  Flores L, Rafael W. Cánez P, César R. Vilcapoma P, Pedro B. G, Ana M. Vallina H, Elier A. Nieto R, 
Abrahán C. Neri A, Santos L. Guanilo G. Evaluation of the challenges and opportunities of Artificial Intelligence 
applied in current Latin American Education with the help of Neutrosophic SWOT and Neutrosophic Cognitive 

Maps 

51 

membership functions of truthfulness, indeterminacy, and falseness of x in A, respectively, and their images are 

standard or non-standard subsets of ] 0− , 1+[. 
NS is useful only as a philosophical approach, so a Single-Valued Neutrosophic Set is defined to guarantee the 

applicability of neutrosophy, see Definition 2. 

Definition 2: ([5]) Let X be a universe of discourse. A Single-Valued Neutrosophic Set (SVNS) A on X is an 

object of the form: 
A = {〈x, uA(x), rA(x), vA(x)〉: x ∈ X}                                                                                  (1) 

Where uA, rA, vA ∶ X →  [0,1], satisfy the condition 0 ≤ uA(x) + rA(x) + vA(x)≤ 3 for all x X. uA(x), rA(x), 
and vA(x) denote the membership functions of truthfulness, indeterminacy, and falseness of x in A, respectively. 

For convenience, a Single-Valued Neutrosophic Number (SVNN) will be expressed as A =  (a, b, c) , where 
a, b, c [0,1] and satisfies 0 ≤ a + b + c ≤ 3. 

Neutrosophic Logic (NL) extends fuzzy logic. A proposition P is characterized by three components; see [5, 

12-13]: 

NL(P) =(T,I,F)                                                                                                                       (2) 
Where component T is the degree of truthfulness, F is the degree of falsity and I is the degree of indeterminacy. 

T, I, and F belong to the interval [0, 1], and they are independent of each other. 

A neutrosophic number is formed by the algebraic structure a+bI, where I = indeterminacy. In the following, 

we formally describe some important concepts. 

Definition 3: ([14]) Let R be a ring. The neutrosophic ring 〈R ∪ I〉 is also a ring, generated by R and I under 
the operation of R, where I is a neutrosophic element that satisfies the property I2 = I. Given an integer n, then, n+I 

and nI are neutrosophic elements of 〈R ∪ I〉, and in addition 0·I = 0. Also, I-1 , the inverse of I is not defined. 

E.g., a neutrosophic ring is 〈ℚ ∪ I〉 generated by ℚ, which is the set of rationals. 

Some operations using I are I + I+. . . +I =  nI. 
Definition 4: ([14]) A neutrosophic number N is also defined as a number as follows: 

N = d + I                                                                                                                                (3) 

Where d is the determined part and I is the indeterminate part of N. 

Let N1 = a1 + b1I and N2 = a2 + b2I be two neutrosophic numbers, then some operations between them are: 
1. N1 + N2 = a1 + a1 + (b1 + b2)I (Addition), 
2. N1 − N2 = a1 − a1 + (b1 − b2)I (Difference), 

3. N1 × N2 = a1a2 + (a1b2 + b1a2 + b1b2)I (Product), 

4. 
N1

N2
=

a1+b1I

a2+b2I
=

a1

a2
+

a2b1−a1b2

a2(a2+b2)
I (Division). 

A neutrosophic matrix is a matrix whose components are elements of 〈R ∪ I〉. 
Thus, it is possible to generalize the operations between vectors and matrices on R to the ring 〈R ∪ I〉. 
A neutrosophic graph is a graph with at least one neutrosophic edge linking two nodes, that is to say, there is 

an edge with an indeterminacy on its two nodes connection, [5], see Figure 1. 

Figure 1: Example of neutrosophic graph. Source [5]. 

The des-neutrosophication process was introduced by Salmeron and Smarandache [15], which converts a neu-

trosophic number into one numerical value. This process provides a range of numbers for centrality using as a base 

the maximum and minimum values of I = [a1, a2][0, 1], based on Equation 4: 

λ([a1, a2]) =
a1+a2

2
                                                                                                                    (4) 



Neutrosophic Sets and Systems {Special Issue: Neutrosophy and Plithogeny: Fundamentals and 
 Applications}, Vol. 69, 2024 

 

Katia N.  Flores L, Rafael W. Cánez P, César R. Vilcapoma P, Pedro B. G, Ana M. Vallina H, Elier A. Nieto R, 
Abrahán C. Neri A, Santos L. Guanilo G. Evaluation of the challenges and opportunities of Artificial Intelligence 
applied in current Latin American Education with the help of Neutrosophic SWOT and Neutrosophic Cognitive 
Maps 

52 

Each node constitutes a causal concept. This characteristic makes the representation flexible to visualize human 

knowledge. The adjacency matrix is obtained from the values assigned to the arcs. 

The values obtained by the group of experts involved in the process are aggregated, conforming to the general 

knowledge of the relationships between the criteria. Activity results in the NCM [5]. From the assessment of the 

causal relationships, the static analysis is performed. The knowledge stored in the adjacency matrix is taken as a 

reference. For the development of the present method, we work with the indegree (id) of output as shown by Equation 

5, [5]. 

𝑖𝑑𝑖 = ∑ |𝐼𝑖𝑗|
𝑛
𝑗=1                                                                                                                             (5) 

The outdegree (od) is calculated by Equation 6, and the total degree (td) by Equation 7: 

𝑜𝑑𝑖 = ∑ |𝐼𝑗𝑖|
𝑛
𝑗=1                                         (6) 

𝑡𝑑𝑖 = 𝑖𝑑𝑖 + 𝑜𝑑𝑖                                        (7) 

Definition 5 ([16, 17]): The Single-Valued Triangular Neutrosophic Number, ã = 〈(a1, a2. a3); αã, βã, γã〉, is 
a neutrosophic set on ℝ, whose truth, indeterminacy, and falsity membership functions are defined as follows: 

Tã(x) =

{
 
 

 
 
α
ã(

x−a1
a2−a1

),a1≤x≤a2

αã,x=a2
α
ã(

a3−x

a3−a2
), a2<x≤a3

0, otherwise

                                      (8) 

Iã(x) =

{
 
 

 
 
(a2−x+βã(x−a1))

a2−a1
, a1 ≤ x ≤ a2

βã, x = a2
(x−a2+βã(a3−x))

a3−a2
,  a2 < x ≤ a3

1, otherwise

                                     (9) 

Fã(x) =

{
 
 

 
 
(a2−x+γã(x−a1))

a2−a1
, a1 ≤ x ≤ a2

γã,x = a2
(x−a2+γã(a3−x))

a3−a2
,  a2 < x ≤ a3

1, otherwise

                      (10) 

Where αã, βã, γã ∈ [0, 1],a1,  a2, a3 ∈ ℝ and a1 ≤ a2 ≤ a3. 

Definition 6 ([16, 17]): Given ã =  〈(a1, a2, a3); αã, βã, γã〉 and b̃ =  〈(b1, b2, b3); αb̃, βb̃, γb̃〉 two single-val-

ued triangular neutrosophic numbers and  is any non-null number in the real line. Then, the following operations 

are defined: 

1. Addition: ã + b̃ = 〈(a1 + b1, a2 + b2, a3 + b3); αã ∧ αb̃, βã ∨ βb̃, γã ∨ γb̃〉, 

2. Subtraction:  ã − b̃ = 〈(a1 − b3, a2 − b2, a3 − b1); αã ∧ αb̃, βã ∨ βb̃, γã ∨ γb̃〉, 
3. Inversion: ã−1 = 〈(a3

−1, a2
−1, a1

−1); αã, βã, γã〉, where a1, a2, a3 ≠ 0. 

4. Multiplication by a scalar number: 

λã = {
〈(λa1, λa2, λa3); αã, βã, γã〉, λ > 0
〈(λa3, λa2, λa1); αã, βã, γã〉, λ < 0

 

5. Division of two triangular neutrosophic numbers: 

ã

b̃
=

{
 
 

 
 〈(

a1
b3
,
a2
b2
,
a3
b1
) ; αã ∧ αb̃, βã ∨ βb̃, γã ∨ γb̃〉 , a3 > 0 and b3 > 0 

〈(
a3
b3
,
a2
b2
,
a1
b1
) ; αã ∧ αb̃, βã ∨ βb̃, γã ∨ γb̃〉 , a3 < 0 and b3 > 0

〈(
a3
b1
,
a2
b2
,
a1
b3
) ; αã ∧ αb̃, βã ∨ βb̃, γã ∨ γb̃〉 , a3 < 0 and b3 < 0

 

6. Multiplication of two triangular neutrosophic numbers: 

ãb̃ = {

〈(a1b1, a2b2, a3b3); αã ∧ αb̃, βã ∨ βb̃, γã ∨ γb̃〉,  a3 > 0 and b3 > 0 

〈(a1b3, a2b2, a3b1); αã ∧ αb̃, βã ∨ βb̃, γã ∨ γb̃〉, a3 < 0 and b3 > 0

〈(a3b3, a2b2, a1b1); αã ∧ αb̃, βã ∨ βb̃, γã ∨ γb̃〉, a3 < 0 and b3 < 0

 

 



Neutrosophic Sets and Systems, {Special Issue: Neutrosophy and Plithogeny: Fundamentals and 
Applications}, Vol. 69, 2024 

 

Katia N.  Flores L, Rafael W. Cánez P, César R. Vilcapoma P, Pedro B. G, Ana M. Vallina H, Elier A. Nieto R, 
Abrahán C. Neri A, Santos L. Guanilo G. Evaluation of the challenges and opportunities of Artificial Intelligence 
applied in current Latin American Education with the help of Neutrosophic SWOT and Neutrosophic Cognitive 

Maps 

53 

Where, ∧ is a t-norm and ∨ is a t-conorm. 

3 Results 

The factors that influence the use of AI in Latin American classrooms were determined. These are the follo-

wing: 

1. AI develops new skills in students, 

2. The use of these technologies must be balanced with other pedagogical practices that are tradi-

tional and effective, 

3. There is no adequate literacy, teacher training, and government regulations for the use of AI in 

classrooms, 

4. There is no ethical and multidisciplinary approach to teaching with AI, 

5. There are no periodic updates to the technology nor it is done for personal and environmental 

benefit. 

6. International collaboration is not encouraged nor there is an investment in AI talent, 

7. There are flaws in the privacy and security of personal data, 

8. AI is truly capable of transforming the teaching and learning process in education, through so-

phisticated studies, personalized tutoring, chatbots, and other tools, 

9. AI in education causes benefits of adaptive courses on student performance and motivation, 

10. AI improves educational quality and reduces teachers' workload, 

11. AI is used in assessments to improve performance prediction, the use of educational robots, and 

the transparency of assessments, 

12. Technology meets the objective of optimizing teaching, personalizing learning, conducting ef-

fective evaluations, and improving educational administration, 

13. AI generates new knowledge, 

14. There is inequality in capturing the benefits of these tools, due to the social and economic ine-

quality of students, 

15. To implement these technologies, high-quality data is needed and there are difficulties in cus-

tomizing the algorithms, 

16. There is the problem of interpretation and bias in the results that AI gives, 

17. Teachers do not have computer tools, cutting-edge technology, and training in educational insti-

tutions, which makes it difficult to use AI as a teaching strategy in classrooms. 

18. Educators must be continuously trained in the use of these tools. 

19. Human interaction can be neglected when these technologies are used continuously. 

 
The previous aspects were classified into Strengths, Weaknesses, Opportunities, and Threats as indicated be-

low according to the number with which we have listed them previously: 

 

Strengths: 1, 2; 
Weaknesses: 3, 4, 5, 6, 7; 

Opportunities: 8, 9, 10, 11, 12, 13; 

Threats: 14, 15, 16, 17, 18, 19. 

 
Five experts were selected to carry out the evaluations according to the scale that appears in Table 1. 

 

Table 1. Linguistic terms for evaluations and their associated SVTNNs. See [18]. 

 

Linguistic Terms SVTNN 

Very low (VL)  〈(0,0, 1); 0.00, 1.00, 1.00〉 

Low (L) 〈(0, 1, 3); 0.17, 0.85, 0.83〉 

Medium Low (MDL)  〈(1, 3,5); 0.33, 0.75, 0.67〉 

Medium (M) 〈(3, 5,7); 0.50, 0.50, 0.50〉 

Medium High (MDH)  〈(5, 7,9); 0.67, 0.25, 0.33〉 

High (H) 〈(7, 9, 10); 0.83, 0.15, 0.17〉 

Very High (VH)  〈(9,10, 10); 0.00, 1.00, 1.00〉 
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To reach a conjoint evaluation of all the experts, they were asked to agree on an evaluation for each of the 

possible combinations between an internal factor and an external one. This implied the need for deliberation among 
the specialists, who in the end arrived at the requested results. 

 

Table 2. SWOT neutrosophic matrix obtained from the criteria of the five specialists. 

 

  

Strengths Weaknesses 

S1 S2 W1 W2 W3 W4 W5 

Opportunities 

O1 VH MDH M MDH MDH MDH MDH 

O2 VH M M MDH MDH MDH MDH 

O3 H M MDH L H M M 

O4 VH M M H H MDH MDL 

O5 VH M M H MDH M MDL 

O6 H M M L M MDH MDH 

Threats 

T1 M MDH VL L MDL L L 

T2 MDL MDL L H MDL L L 

T3 L VH L L L M L 

T4 L VH L H L L L 

T5 MDH MDH L MDL MDL L L 

T6 L VH H VL L MDH M 

 

The data in Table 2 are processed for each quadrant by finding the average of the results of the quadrant using 

the algebra between SVTNNs, the results are summarized in Table 3. 

 

Table 3. Aggregation of the results of Table 2 for each quadrant using the average of the SVTNNs. 

 

 Strengths Weaknesses 

Opportunities  〈(5.8333, 7.5, 8.6667);0.67, 0.25, 0.33〉 〈(4.0667, 6.0000, 7.8667); 0.17, 0.85, 0.83〉 

Threats 〈(3.9167, 5.4167, 6.9167); 0.17, 0.85, 0.83〉 〈(1.2, 2.4667, 4.3); 0.00, 1.00, 1.00〉 

 

To have a crisp score value between 0 and 10 for each of the quadrants, we have the following accuracy 

function equation: 

 

A(ã) =
1

8
[a1 + a2 + a3](2 + αã−βã + γã)                                                                                  (11) 

So, we have: 
For the SW quadrant: 7.5625, 

ST Quadrant: 4.3672, 

WO Quadrant: 4.8196, 

WT: 1.9917. 
 

From here it can be concluded that the potential = SO is 7.5625 on a scale of 10. 

However, risk and challenge are rated at 4.3672 and 4.8196, respectively, which is less than average. 

While the evaluation of the limitations is low, equal to 1.9917. This means that there are major limitations. 
Now we will study the problem from the perspective of the dynamics between the variables, using the Neutro-

sophic Cognitive Maps through a static analysis. 

We will represent this using the adjacency matrix that appears in Tables 4-5. 
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Table 4. Neutrosophic Cognitive Map Matrix according to experts. 

 

Variable 1 2 3 4 5 6 7 8 9 10 

1 0 I I 0 0 0.1 0.1 0.9 0.9 0.7 

2 I 0 I 0.9 0 0 0 0.6 0 0.5 

3 I I 0 0.8 I 1 0 0.1 0 0.9 

4 0 0.8 0.7 0 0 0.7 0 0.7 0.5 0.9 

5 0 0 I 0 0 I 1 0.1 0.1 0.2 

6 0.1 0 1 0.6 I 0 0.6 0.8 0.6 0.7 

7 0.1 0 0 0 1 0.7 0 0.6 0.4 0.6 

8 0.9 0.7 0.2 0.8 0.1 0.7 0.5 0 1 1 

9 0.9 0 0 0.5 0.1 0.7 0.4 1 0 1 

10 0.7 0.5 0.8 0.9 0.2 0.7 0.7 1 1 0 

11 0.9 0.6 0.5 0.9 0.8 0.4 0.9 1 1 1 

12 0.9 0.5 0.4 0.6 0.4 0.4 0.6 1 1 1 

13 0.9 0.7 0.6 0.6 0.6 0.8 0 0.8 1 1 

14 0.9 0.5 0.7 0 1 0.6 0 0.8 0 0 

15 0.4 0.6 0 0.2 0.6 0.7 1 0.6 0.7 0.8 

16 0.2 0 0.6 0 0.8 0.7 1 0.9 0.7 0.9 

17 0.3 0.3 1 0 0.6 1 1 0.9 0.8 0.8 

18 0.4 0 1 1 0.8 1 1 0.9 0.9 0.8 

19 0 0 0.7 1 0 0 I 0 0 I 

 

Table 5. Neutrosophic Cognitive Map Matrix according to experts (Continued). 

 

Variable 11 12 13 14 15 16 17 18 19 

1 0.9 0.9 0.9 0.9 0.5 0.1 0.4 0.4 0 

2 0.6 0.5 0.6 0.7 0.5 0.7 0 0.3 0 

3 0.6 0.3 0.7 0.6 0 0.7 1 1 0.8 

4 0.9 0.7 0.6 0 0.3 0 0 1 1 

5 0.8 0.4 0.6 1 0.6 0.8 0.6 0.8 0 

6 0.4 0.3 0.9 0.7 0.8 0.8 1 1 0 

7 0.9 0.6 0 0 1 1 1 1 I 

8 1 1 0.9 0.7 0.6 0.9 0.9 0.9 0 

9 1 1 1 0 0.7 0.8 0.9 0.9 0 

10 1 1 1 0 0.9 0.9 0.7 0.7 I 

11 0 1 1 I 1 0.8 0.8 0.9 0.9 

12 1 0 1 0.9 0.8 1 0.6 0.9 0 

13 1 1 0 0.8 0.8 1 0.7 0.8 0 

14 I 0.9 0.8 0 0 1 0 I 0 

15 1 0.9 0.8 0 0 0.8 1 1 0 

16 0.7 1 1 1 0.8 0 0 0 0 

17 0.8 0.6 0.7 0 1 0 0 1 0 

18 0.9 0.8 0.7 I 1 0 1 0 0 

19 0.9 0 0 0 0 0 0 0 0 
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The results presented in the two previous tables correspond to the consensus of the five experts in evaluating 

the strength of the relationship between two variables or concepts on a scale between 0 and 1. Furthermore, it is 
possible to associate a weight symbolically represented as I when the relationship between the concepts is not 

known or there is a disagreement between the evaluations given by the experts. 

 

To help the specialists, they were asked to evaluate on a scale from 0 to 10 or I, and then the numerical values 
obtained were divided by 10. 

 

Table 6 summarizes the results of the static analysis of the variables. 

 
Table 6. Indegree, Outdegree, Total Degree, and Total Degree des-neutrosophied were calculated from the studied variables. 

 

Variable Indegree Outdegree Total Degree 
Total Degree des-neu-

trosophied 

1 7.7 + 2I 7.6 + 2I 15.3 + 4I 17.3 

2 5.9 + 2I 5.2 + 2I 11.1 + 4I 13.1 

3 8.5 + 3I 8.2 + 3I 16.7 + 6I 19.7 

4 8.8 8.8 17.6 17.6 

5 7 + 2I 7 + 2I 14 + 4I 16 

6 10.3 + I 10.2 + I 20.5 + 2I 21.5 

7 8.9 + I 8.8 + I 17.7 + 2I 18.7 

8 12.8 12.7 25.5 25.5 

9 10.9 10.6 21.5 21.5 

10 12.7 + I 12.8 + I 25.5 + 2I 26.5 

11 14.4 + I 14.4 + I 28.8 + 2I 29.8 

12 13 12.9 25.9 25.9 

13 13.1 13.2 26.3 26.3 

14 7.2 + 2I 7.3 + 2I 14.5 + 4I 16.5 

15 11.1 11.3 22.4 22.4 

16 10.3 11.3 21.6 21.6 

17 10.8 10.6 21.4 21.4 

18 12.2 + I 12.6 + I 24.8 + 2I 25.8 

19 2.6 + 2I 2.7 + 2I 5.3 + 4I 7.3 

 

Table 6 shows that the order of influence of the variables studied can be summarized as follows according to 
the Total Degree des-neutrosophied: 

 

𝑣19 ≺ 𝑣2 ≺ 𝑣5 ≺ 𝑣14 ≺ 𝑣1 ≺ 𝑣4 ≺ 𝑣7 ≺ 𝑣3 ≺ 𝑣17 ≺ 𝑣6 ≈ 𝑣9 ≺ 𝑣16 ≺ 𝑣15 ≺ 𝑣8 ≺ 𝑣18 ≺ 𝑣12 ≺ 𝑣13 ≺
𝑣10 ≺ 𝑣11. 

4 Conclusion 

The use of Artificial Intelligence in daily life is a fact that cannot be denied. This has advantages and disad-

vantages. However, the advantages can be profited in its application in teaching. The disadvantages are a challenge 

that must be dealt with. This article studies the pros and cons of using these technologies in a Latin American 
country today. To do this, we use neutrosophic tools that allow us to include indeterminacy within the study, and 

this makes the study more complete. Specifically, we used the evaluation of five experts for the use of two tech-

niques, the Neutrosophic SWOT and the static analysis of the Neutrosophic Cognitive Maps. Nineteen variables 

were determined to be important. It was concluded that the potential is promising. However, the risks and chal-

lenges are both medium and the limitations that exist are high. On the other hand, the most important variables to 
take into account according to the Neutrosophic Cognitive Map are the potential that includes the improvement of 
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the quality of education, the generation of new knowledge, and the support it provides to teachers for teaching. 

Therefore, it is estimated that there is a positive balance in the potential offered by its application concerning the 
limitations, risks, and challenges. 
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