
Neutrosophic Sets and Systems, Vol. 65, 2024 

 

Melina Lisbet, Caballero Miranda, Rubén Gelacio Caballero Salas, Milciades Aníbal Baltazar Ruiz, Carlos Eduardo Caballero Salas, Guillermo Ayllon Pinchi, Rolando Carlos Canteño Gavino, Keneth Reategui del Aguila, 

Wilmer Ortega Chávez, Measurement of the effectiveness of an educational program inspired by indigenous knowledge for forest management, applied to Forest Engineering students at the National University of Central Peru, 

using the neutrosophic 2-tuple linguistic method 

            University of New Mexico 

Measurement of  the effectiveness of  an educational program 

inspired by indigenous knowledge for forest management, applied 

to Forest Engineering students at the National University of  

Central Peru, using the neutrosophic 2-tuple linguistic method 

Melina Lisbet1, Rubén Gelacio Caballero Salas2, Milciades Aníbal Baltazar Ruiz3, Carlos Eduardo Caballero Salas4, 
Guillermo Ayllon Pinchi5, Rolando Carlos Canteño Gavino6, Keneth Reategui del Aguila7, Wilmer Ortega Chávez8 

 
1 Melina Lisbet, Caballero Miranda, Universidad Nacional del Centro del Perú, Perú. Orcid. https://orcid.org/0000-

0002-7155-3564 Email: mcaballero@uncp.edu.pe 
2 Rubén Gelacio Caballero Salas, Universidad Nacional del Centro del Perú, Perù. Orcid: https://orcid.org/0000-

0003-1412-2933  Email:  rcaballero@uncp.edu.pe 
3 Milciades Aníbal Baltazar Ruiz, Universidad Nacional del Centro del Perú, Perù. Orcid: https://orcid.org/0000-

0001-8829-1153  Email: mbaltazar@uncp.edu.pe 
4 Carlos Eduardo Caballero Salas, Universidad Nacional del Centro del Perú, Perù. Orcid: https://orcid.org/0000-

0002-7546-6572   Email: cecaballero@uncp.edu.pe 
5 Guillermo Ayllon Pinchi, Universidad Nacional de Ucayali, Pucallpa Perù, https://orcid.org/0009-0000-9593-7055 

Email: gui_ayllon@hotmail.com 
6 Rolando Carlos Canteño Gavino, Universidad Nacional de Ucayali, Pucallpa Perù, https://orcid.org/0000-0003-

2238-6269 , rolando_canteno@unu.edu.pe 
7 Keneth Reategui del Aguila, Universidad Nacional Intercultural de la Amazonìa, Ucallali, Pucallpa Perù, https://or-

cid.org/0000-0002-0201-2596 Email: kreateguid@unia.edu.pe 
8 Wilmer Ortega Chávez, Universidad Nacional Intercultural de la Amazonìa, Ucallali, Pucallpa Perù, https://or-

cid.org/0000-0002-5888-2902, Email: wortegac@unia.edu.pe 

 

Abstract. The “guide to Asháninka knowledge for forest management” is a document prepared by aca-
demics and scientists from the National University of Central Peru (NUCP) in the Faculty of Forestry 
Engineering, which includes the knowledge of this indigenous people about forest nature. Despite being 
ancestral knowledge, we believe that it can serve as a complement to the scientific study of the subject 
since it is based on knowledge accumulated over centuries of experience. The main purpose of this article 
is to determine the influence of the “Ashaninka knowledge guide for forest management” on the learning 
level of NUCP Forest Engineering students. To accomplish these objectives, Asháninka knowledge was 
compiled, and the learning guide was designed and applied to the students. 36 students from the faculty 
were taken as part of the study, to whom two tests were administered, one before studying the guide and 
another after. The tests consisted of questionnaires on knowledge about the guide and the forests. A 
neutrosophic linguistic scale was used for respondents to answer both tests. The advantage of this meth-
odology is that experts could evaluate more easily with the help of natural language, in addition to the 
fact that the incorporation of neutrosophy helps to take into account indeterminacy and therefore there 
is more accuracy. Specifically, the Neutrosophic 2-tuple linguistic method was used. The results were 
converted to crisp numbers and the evaluations of the two tests were compared with the help of the 
Wilcoxon test. 

 
Keywords: Knowledge of indigenous peoples, Asháninka people, Forest Engineering, neutrosophic 2-tu-

ples linguistic method, Wilcoxon range test. 

______________________________________________________________________________________________ 

1 Introduction 

The United Nations Conference on Environment and Development (UNCED, 1992), held in Brazil, 
was a defining moment for the promotion of the rights of indigenous peoples about the environment. 
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A series of legal standards were adopted, such as the Rio Declaration, the Convention on Biological 
Diversity (CBD), and Agenda 21, and international legal standards were established to protect the tra-
ditional knowledge and practices of indigenous peoples in matters of management and environmental 
Conservation. 

Indigenous peoples are the agents of the greatest diversity in the world, they host not only biological 
diversity but also cultural, linguistic, and landscape diversity, etc. Their modes of existence vary from 
one place to another, of the 6,000 cultures that exist in the world (approximate figure), 4,000 to 5,000 
cultures are indigenous. 6,000 languages in the world are spoken by indigenous peoples, most im-
portantly, most of the Earth's biological diversity is inhabited by these peoples. The countries with the 
greatest indigenous presence are Australia, Brazil, China, Colombia, Ecuador, the United States of 
America, the Philippines, India, Indonesia, Madagascar, and Malaysia. 

This research is intended to incorporate ancestral knowledge in the training and professional prac-
tice of the Forest Engineer, in a learning guide, with the research problem consisting of determining 
how the "Asháninkas Knowledge (AK) Guide” influences the management of forests in the learning 
level of Forest Engineering students at the National University of Central Peru (NUCP). 

AK and scientists do not exclude each other but rather complement each other. The use of Asháninka 
knowledge in forest management contributes to improving the implementation of a project, learning 
module, workshop, or guide by providing valuable information about the local context, both at the 
landscape and ecosystem levels. Furthermore, it may be able to increase long-term sustainability, while 
strengthening the self-esteem of communities, helping them participate in local and national develop-
ment. 

The incorporation of ancestral knowledge in the curricular plans of professional and technical ca-
reers in our country would have positive impacts, such as changes in attitude, thoughts, and environ-
mental awareness. At the National University of Central Peru, two faculties have professional courses 
in Forest Engineering, but neither of them has incorporated a module, guide, or course related to ances-
tral knowledge. For the reasons mentioned, the general motivation of the research is: to determine the 
influence of the “AK guide for forest management” on the learning level of NUCP Forest Engineering 
students, for which, it was taken into account the following specific objectives: Compile information 
from AK focused on forest management; design the “AK guide to forest management”; and apply the 
guide to NUCP Forest Engineering students. 

To quantitatively measure the result of this learning methodology there are some challenges, first of 
all, the student's learning must be measured, which is why we proposed to carry out a test where the 
students show the learning acquired, first before studying the guide and a test for later. The second 
challenge is to measure results that are subjective and contain indeterminacy, for this, we use the neu-
trosophic 2-tuple linguistic model [1-3]. Finally, to process the data we measure the general situation 
with the support of the non-parametric Wilcoxon sign test [4, 5]. 

The neutrosophic method generalizes the well-known 2-tuple linguistic method from the fuzzy out-
line to the neutrosophic framework [6-8]. The advantages of this model are its simplicity, effectiveness, 
and veracity, since the respondent expresses his or her opinion on a linguistic measurement scale, which 
is understandable to everyone. This method is an example of Computing with Words (CWW) intro-
duced by L. Zadeh, where calculation with words is preferred over calculation with numbers, which 
corresponds to the usual way that humans evaluate [9-11]. Additionally, the neutrosophic framework 
helps to incorporate indeterminacy as part of the evaluation. 

The Wilcoxon signed-rank test is a nonparametric test to compare the mean rank of two related 
samples and determine if there are differences between them [4, 5]. It is used as an alternative to the 
Student t-test when the normality of these samples cannot be assumed. In the article, we convert the 
result of the 2-tuple linguistic methods into numerical crisp values and we apply the Wilcoxon sign test 
on them. 

This paper is divided into a Materials and Methods section, where the basic notions of the neutro-
sophic 2-tuple linguistic method are explained. Section 3 consists of the presentation of the results ob-
tained in this study. The final section contains the Conclusions. An Annex is also included with the 
applied tests for the students and the data collected. 

2 Materials and Methods 

This section contains the basic concepts of the neutrosophic 2-tuple linguistic model and notions of the Wil-

coxon rank test. 
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Definition 1 ([6]). Let S = {s0, s1, … , sg} be a set of linguistic terms and βϵ[0, g] is a value that represents the 

result of a symbolic operation, then the linguistic 2-tuple that expresses the information equivalent to β, is ob-

tained using the following function: 

∆: [0, g] → S × [−0.5, 0.5)  
∆(β) = (si, α)                            (1) 
Where si is such that i = round(β) and α = β − i,        α ∈ [−0.5, 0.5) and “round” is the usual rounding op-

erator, si is the index label closest to β and α is the value of the symbolic translation. 
It should be noted that ∆−1: 〈S〉 → [0, g] is defined as ∆−1(si, α) = i + α. Thus, a linguistic 2-tuple 〈S〉 is iden-

tified with its numerical value in [0, g]. 

Suppose that S = {s0, … , sg} is a 2-Tuple Linguistic Set (2TLS) with odd cardinality g+1. It is defined for 

(sT, a), (sI, b), (sF, c)  ∈  L and a, b, c [0, g], where (sT, a), (sI, b), (sF, c)  ∈  L independently express the degree 
of truthfulness, indeterminacy, and falsehood by 2TLS. 2-Tuple Linguistic Neutrosophic Number (2TLNN) is 

defined as follows ([1-3, 12-16]): 

𝑙𝑗 = {(𝑠𝑇𝑗
, 𝑎), (𝑠𝐼𝑗

, 𝑏), (𝑠𝐹𝑗
, 𝑐)}                 (2) 

Where 0 ≤ ∆−1(sTj
, a) ≤ g, 0 ≤ ∆−1(sIj

, b) ≤ g, 0 ≤ ∆−1(sFj
, c) ≤ g, and 0 ≤ ∆−1 (sTj

, a) + ∆−1 (sIj
, b) +

∆−1(sFj
, c) ≤ 3g. 

The scoring and accuracy functions allow us to rank 2TLNN. 
Let l1 = {(sT1

, a), (sI1
, b), (sF1

, c)} be a 2TLNN in L, the scoring and accuracy functions in l1 are defined as 
follows, respectively: 

𝒮(l1)=∆{
2g+∆−1(sT1

,a)−∆−1(sI1
,b)−∆−1(sF1

,c)

3
},  ∆−1(𝒮(l1)) ∈ [0, g]               (3) 

H(l1)=∆{
g+∆−1(sT1

,a)−∆−1(sF1
,c)

2
},  ∆−1(H(l1)) ∈ [0, g]                                (4) 

Formula of Wilcoxon test is Equation 5 ([4, 5]): 

W = ∑ [𝑠𝑔𝑛(𝑥2,𝑖 − 𝑥1,𝑖) ∙ 𝑅𝑖]
𝑁𝑟
𝑖=1                          (5) 

Where: 

W: is the test statistic, 

𝑁𝑟: is the size of the sample, excluding values 𝑥1 = 𝑥2, 

𝑠𝑔𝑛: is the sign function, 

𝑥1,𝑖 , 𝑥2,𝑖: are the pairs of related ranges of two different distributions, 

𝑅𝑖: range 𝑖. 
This test is used to determine if there are differences between both populations. The objective is to know if 

there is a significant improvement in the student's knowledge of forest engineering science when they study the 

Asháninka knowledge guide. The null hypothesis of the test is that the mean difference between both populations 

is 0, while the alternative hypothesis is that there is a significant difference between both and therefore both pop-

ulations are different. 

3 Results of the study 

Next, we describe the method followed to carry out the present study. Firstly, we define the linguistic scale on 

which we will base the tests. This is the one shown below: 
1. An initial linguistic scale is defined on which the evaluations will be based, this is: 𝑆 =

{"𝐷𝑒𝑓𝑖𝑐𝑖𝑒𝑛𝑡", "𝑅𝑒𝑔𝑢𝑙𝑎𝑟", "𝐺𝑜𝑜𝑑", "𝑉𝑒𝑟𝑦 𝐺𝑜𝑜𝑑", "𝐸𝑥𝑐𝑒𝑙𝑙𝑒𝑛𝑡"}  or equivalently 𝑆 = {𝑠0, 𝑠1, 𝑠2, 𝑠3, 𝑠4} , 

this grade is the one that will be given for each of the aspects to be evaluated in the test to each of the 
evaluated students. That is, each of the 36 students 𝑒𝑖 𝑖 ∈  {1 ,2, … , 36} answers a questionnaire of 13 
questions. The evaluator gives a grade for each student according to a triple of linguistic values on the 
scale 𝑆, as shown below: 

𝜌𝑖𝑗 = (𝑠𝜌𝑖𝑗𝑇 , 𝑠𝜌𝑖𝑗𝐼 , 𝑠𝜌𝑖𝑗𝐹) for the pre-test and 𝜃𝑖𝑗 = (𝑠𝜃𝑖𝑗𝑇 , 𝑠𝜃𝑖𝑗𝐼 , 𝑠𝜃𝑖𝑗𝐹) for the post-test, where the elements of 

the triples belong to the scale 𝑆 such that 𝑠𝜌𝑖𝑗𝑇  and 𝑠𝜃𝑖𝑗𝑇  are the linguistic values of truthfulness, 𝑠𝜌𝑖𝑗𝐼 and 𝑠𝜃𝑖𝑗𝐼  

are the linguistic values of indeterminacy, and 𝑠𝜌𝑖𝑗𝐹 and 𝑠𝜃𝑖𝑗𝐹  are the linguistic values of falsity. 
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2. Each student 𝑒𝑖 has a final grade 𝜌𝑖 = (𝑠𝜌𝑖𝑇 , 𝑠𝜌𝑖𝐼 , 𝑠𝜌𝑖𝐹) and 𝜃𝑖 = (𝑠𝜃𝑖𝑇 , 𝑠𝜃𝑖𝐼 , 𝑠𝜃𝑖𝐹), obtained as the arith-

metic mean of their results according to the assessment given by the experts regarding certain aspects of 

the answers. Details of the surveys appear in the Annex. 

That is, these triples are obtained from values 𝛽𝑖
𝜌

= (𝛽𝑖𝑇
𝜌

, 𝛽𝑖𝐼
𝜌

, 𝛽𝑖𝐹
𝜌

), 𝛽𝑖
𝜃 = (𝛽𝑖𝑇

𝜃 , 𝛽𝑖𝐼
𝜃 , 𝛽𝑖𝐹

𝜃 ) where: 

𝛽𝑖𝑇
𝜌

=
∑ 𝑘𝑖𝑗𝑇

𝜌9
𝑗=1

9
, 𝛽𝑖𝑇

𝑏 =
∑ 𝑘𝑖𝑗𝑇

𝜃9
𝑗=1

9
; 

𝛽𝑖𝐼
𝜌

=
∑ 𝑘𝑖𝑗𝐼

𝜌9
𝑗=1

9
, 𝛽𝑖𝐼

𝑏 =
∑ 𝑘𝑖𝑗𝐼

𝜃9
𝑗=1

9
; 

𝛽𝑖𝐹
𝜌

=
∑ 𝑘𝑖𝑗𝐹

𝜌9
𝑗=1

9
, 𝛽𝑖𝐹

𝑏 =
∑ 𝑘𝑖𝑗𝐹

𝜃9
𝑗=1

9
; 

Where: 

𝑘𝑖𝑗𝑇
𝜌

, 𝑘𝑖𝑗𝑇
𝜃 ∈ {0, 1, 2, 3, 4} are the indices of truthfulness evaluations for each answer given in the survey 

by the student 𝑒𝑖, in the pre-test and post-test, respectively. 

𝑘𝑖𝑗𝐼
𝜌

, 𝑘𝑖𝑗𝐼
𝜃 ∈ {0, 1, 2, 3, 4} are the indices of the indeterminacy evaluations for each answer given in the 

survey by the student 𝑒𝑖, in the pre-test and post-test, respectively. 

𝑘𝑖𝑗𝐹
𝜌

, 𝑘𝑖𝑗𝐹
𝜃 ∈ {0, 1, 2, 3, 4} are the indices of falsehood evaluations for each answer given in the survey by 

the student 𝑒𝑖, in the pre-test and post-test, respectively. 

3. For each 𝛽𝑖
𝜌

= (𝛽𝑖𝑇
𝜌

, 𝛽𝑖𝐼
𝜌

, 𝛽𝑖𝐹
𝜌 )y 𝛽𝑖

𝜃 = (𝛽𝑖𝑇
𝜃 , 𝛽𝑖𝐼

𝜃 , 𝛽𝑖𝐹
𝜃 ) we get a triple symbolic translations denoted by 𝛼𝑖

𝜌
=

(𝛼𝑖𝑇
𝜌

, 𝛼𝑖𝐼
𝜌

, 𝛼𝑖𝐹
𝜌 ) and 𝛼𝑖

𝜃 = (𝛼𝑖𝑇
𝜃 , 𝛼𝑖𝐼

𝜃 , 𝛼𝑖𝐹
𝜃 ). This is how we obtain the pairs l𝑖

𝜌
=

((𝑠𝜌𝑖𝑇 , 𝛼𝑖𝑇
𝜌 ), (𝑠𝜌𝑖𝐼 , 𝛼𝑖𝐼

𝜌 ), (𝑠𝜌𝑖𝐹 , 𝛼𝑖𝐹
𝜌 )) and l𝑖

𝜃 = ((𝑠𝜃𝑖𝑇 , 𝛼𝑖𝑇
𝜃 ), (𝑠𝜃𝑖𝐼 , 𝛼𝑖𝐼

𝜃), (𝑠𝜃𝑖𝐹 , 𝛼𝑖𝐹
𝜃 )). 

4. 𝑥𝑖 =  ∆−1(𝒮(l𝑖
𝜌)) and 𝑦𝑖 =  ∆−1 (𝒮(l𝑖

𝜃)) are obtained. 

5. The Wilcoxon test is applied to determine if both populations are equal. If the 𝑝-value satisfies 𝑝 ≤ 0.05 

then the null hypothesis is rejected, which means that there is a significant improvement in the students' 

mastery of the knowledge that appears in the guide. 

Otherwise, it is interpreted that there is no significant improvement after studying the guide. 

Next, we present the results obtained from the calculations. 
Once the survey questions were answered by each of the students, an expert on the subject who is a professor 

at the Faculty of Forestry Engineering in charge of these topics was asked to evaluate the students' results. The 

nine criteria to measure the results of the survey are shown in Table 1. 
 

Criterion to evaluate Explanation Deficient Regular Good Very good Excellent 

1. CLARITY Respond in an ap-

propriate lan-

guage 

To be filled out by the interviewer 

2. OBJECTIVITY Responses are ex-

pressed in observ-

able behaviors 

To be filled out by the interviewer 

3. CURRENT NEWS The answers are 

appropriate to the 

advancement of 

science and tech-

nology 

To be filled out by the interviewer 

4. ORGANIZATION There is a logical 

organization in 

the answers 

To be filled out by the interviewer 

5. SUFFICIENCY Understand as-

pects of quantity 

and quality 

To be filled out by the interviewer 

6. INTENTIONALITY Suitable for im- To be filled out by the interviewer 
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provement and at-

titudes towards 

environmental 

conservation. 

7. CONSISTENCY Based on theoreti-

cal–scientific as-

pects of Forest 

Sciences 

To be filled out by the interviewer 

8. COHERENCE There is con-

sistency between 

the answers to 

each of the ques-

tions asked 

To be filled out by the interviewer 

9. METHODOLOGY The strategy re-

sponds to the pur-

pose of the diag-

nosis 

To be filled out by the interviewer 

Table 1: Criteria to measure in student’s evaluation. 

 
For greater ease for the evaluator regarding the use of the neutrosophic 2-tuples, a triple was suggested for 

each type of evaluation, although he had the possibility of changing each of the values if he considered it necessary. 
 

Evaluation/Triple (sT, a) (sI, b) (sF, c) 

Deficient (s0, 0) (s0, 0) (s4, 0) 
Regular (s2, 0) (s2, 0) (s2, 0) 
Good (s3, 0) (s1, 0) (s1, 0) 
Very good (s3, 0) (s0, 0) (s0, 0) 

Excellent (s4, 0) (s0, 0) (s0, 0) 

Table 2: Values suggested to the evaluator as a linguistic triple. 

 
Figures 1 and 2 show the absolute frequency of the responses, before and after the students’ training, respec-

tively. 

 
 

 

 

 

 

 

 

 

 

 

 

Figure 1: Bar graph with the results of the final evaluative indices in the pre-test. The abscissa shows the indices and the ordinate shows 

the absolute frequency. 

 

 

 

 

 

 

 

 

 

 

 

 



Neutrosophic Sets and Systems, Vol. 65, 2024 

 

 

Melina Lisbet, Caballero Miranda, Rubén Gelacio Caballero Salas, Milciades Aníbal Baltazar Ruiz, Carlos Edu-ardo Caballero Salas, Guillermo Ayllon Pinchi, Rolando Carlos Canteño Gavino, Keneth Reategui del Aguila, 

Wilmer Ortega Chávez, Measurement of the effectiveness of an educational program inspired by indigenous knowledge for forest management, applied to Forest Engineering students at the National University of Central Peru, 

using the neutrosophic 2-tuple linguistic method 

179 

Figure 2: Bar graph with the results of the final evaluative indices in the post-test. The abscissa shows the indices and the ordinate shows 

the absolute frequency. 

 

According to the results of Figures 1 and 2 the shift in the distribution of frequencies from the pre-test to the 
post-test, with a higher concentration at the best performance level after the training, indicates that the training 
program successfully enhanced the students' abilities. This can be seen as a positive outcome of the training inter-

vention. 
. To determine if this improvement is significant, we applied the Wilcoxon test, the results of which were the 

following, according to Table 3: 

 

Z -5,169b _ 

Asymptotic sig. (bilateral) 0.000 

b. Wilcoxon signed rank test 

c. It is based on negative ranges. 

Table 3: Wilcoxon non-parametric test, for related samples, of the pre-test and post-test scores. 

 
In Table 3, from the non-parametric Wilcoxon statistical test, it is observed that the 𝑝-value is 0.00 < 0.05, 

allowing us to reject H0  of the equality of grades means, the obtained grades by the students in the pre- and post-
tests (H0: μ1 = μ2 ), consequently, there is a highly significant difference in the means of the grades or scores 
obtained in the pre- and post-test. The post-test group scores are higher than the pre-test scores. Based on the 
obtained results, consequently, there is statistical evidence to approve Ha (Ha: μ2 > μ1), so, there is a highly signif-

icant influence of the “AK guide for forest management” on the learning level of the NUCP Forest Engineering 
students, after their application. 

Conclusion 

The “AK guide to forest management" is a pedagogical instrument that collects the knowledge of 
the Peruvian indigenous people about the vegetation and life in these ecosystems. With this paper we 
wanted to demonstrate the validity of this knowledge, even today, and that it can complement current 
scientific knowledge. In the article, a test was carried out on the guide to a group of 36 Forest Engineer-
ing students, who studied it. The results of the pre-test were compared with the post-test using the 
Wilcoxon method of paired samples and the conclusion was that there is a significant improvement in 
the scientific knowledge of the students who studied the guide. That is why it is considered a valuable 
teaching instrument for the Forest Engineering career at the National University of Central Peru. 

To ensure greater reliability in the results, we used a linguistic scale for the expert to carry out the 
evaluation, since human beings find it easier to evaluate in linguistic terms than in numbers. This prin-
ciple was established by Zadeh who called this Computing with words rather than numbers, and an 
example of a technique is the 2-tuples linguistic method. In our case, we decided to gain greater accuracy 
with the use of the neutrosophic 2-tuple that allows the evaluator to give linguistic values not only for 
truthfulness, but also for indeterminacy and falsity, which allows the expert to express his opinion more 
accurately, and also incorporate inconsistency, contradictions, and ignorance. 

Further research is encouraged to refine the neutrosophic 2-tuple linguistic method, potentially in-
corporating advanced computational techniques such as machine learning to analyze linguistic data 
more effectively. This could lead to the development of more sophisticated evaluation tools that can 
capture the complexity and nuance of human judgments in educational assessments. 

References 

[1]. Wu, Q., Wu, P., Zhou, L., Chen, H. and Guan, X. (2018). Some new Hamacher aggregation operators under 

single-valued neutrosophic 2-tuple linguistic environment and their applications to multi-attribute group 

decision making. Computers & Industrial Engineering, 116, 144-162. 

[2]. Carvajal, V. M. P., Valverde, M. T. M. and Pután, R. A. (2020). A neutrosophic linguistic model for internal 

control evaluation to an Ecuadorian Company. Neutrosophic Sets and Systems, 34, 169-176. 

[3]. Jaramillo, M. E. N., Ayala, M. A. G., and Flores, D. A. (2020). Evaluating the acceptance level of the papillo-

mavirus vaccine using a neutrosophic linguistic model. Neutrosophic Sets and Systems, 34, 79-85. 

[4]. Gehan, E. A. (1965). A generalized Wilcoxon test for comparing arbitrarily singly-censored samples. Bio-

metrika, 52, 203-224. 



Neutrosophic Sets and Systems, Vol. 65, 2024 

 

 

Melina Lisbet, Caballero Miranda, Rubén Gelacio Caballero Salas, Milciades Aníbal Baltazar Ruiz, Carlos Edu-ardo Caballero Salas, Guillermo Ayllon Pinchi, Rolando Carlos Canteño Gavino, Keneth Reategui del Aguila, 

Wilmer Ortega Chávez, Measurement of the effectiveness of an educational program inspired by indigenous knowledge for forest management, applied to Forest Engineering students at the National University of Central Peru, 

using the neutrosophic 2-tuple linguistic method 

180 

[5]. Divine, G., Norton, H. J., Hunt, R., and Dienemann, J. (2013). A review of analysis and sample size calculation 

considerations for Wilcoxon tests. Anesthesia & Analgesia, 117, 699-710. 

[6]. Daoud Ben Amor, W., Labella, A., Moalla-Frikha, H. and Martínez López, L. (2022) Pharmaceutical Supply 

chain Risk Assessment During COVID-19 Epidemic, IFAC PapersOnLine 55-10, 2022, 2203–2208. 

[7]. Delgado, M., Duarte, O., and Requena, I. (2006). An arithmetic approach for the computing with words para-

digm. International journal of intelligent systems, 21, 121-142. 

[8]. Chen, Z. S., Chin, K. S., and Tsui, K. L. (2019). Constructing the geometric Bonferroni mean from the general-

ized Bonferroni mean with several extensions to linguistic 2-tuples for decision-making. Applied Soft Com-

puting, 78, 595-613. 

[9]. Zadeh, L. A. (1999). From computing with numbers to computing with words. From manipulation of meas-

urements to manipulation of perceptions. IEEE Transactions on circuits and systems I: fundamental theory 

and applications, 46, 105-119. 

[10]. Zadeh, L. A. (1996). Fuzzy logic computing with words. IEEE transactions on fuzzy systems, 4, 103-111. 

[11]. Xiong, G., Cao, Y., Yang, Y. and Chai, Y. (2020). The Approval Evaluation of Agricultural Project Based on the 

Integration of 2-Tuples and GR. In Proceedings of the Fourteenth International Conference on Management 

Science and Engineering Management: Volume 1 (pp. 588-600). Springer International Publishing. 

[12]. Ruiz, D. V. P., Matute, J. C. A., Arias, E. J. J., Zambrano, L. O. A., Chalacán, L. J. M., Quevedo, Í. M. S., and 

Paredes, A. R. Z. (2019). Softcomputing in neutrosophic linguistic modeling for the treatment of uncertainty 

in information retrieval. Neutrosophic Sets and Systems, 26, 69-75. 

[13]. Akram, M., Khan, A., & Ahmad, U. (2023). Extended MULTIMOORA method based on 2-tuple linguistic Py-

thagorean fuzzy sets for multi-attribute group decision-making. Granular Computing, 8, 311-332. 

[14]. Liu, H. (2023). Performance evaluation of family business strategic transition based on the 2-tuple linguistic 

neutrosophic number multiple attribute group decision making. Journal of Intelligent & Fuzzy Systems, 44, 

3271-3283. 

[15]. Chen, H. (2023). A multi-attribute decision-making framework for enterprise competitive intelligence system 

evaluation with 2-tuple linguistic neutrosophic information. Journal of Intelligent & Fuzzy Systems, (Pre-

print), 1-16. 

[16]. Gao, F., Zhang, Y., Li, Y., and Bi, W. (2024). An integrated hesitant 2-tuple linguistic Pythagorean fuzzy deci-

sion-making method for single-pilot operations mechanism evaluation. Engineering Applications of Artificial 

Intelligence, 130, 107771. 

Annex 

The Annex contains the results of the data collection and the surveys applied. 
 

Student Pre-test (𝑥𝑖) Post-test (𝑦𝑖) 

𝑒1  3.4 4 

𝑒2  2 2.8 

𝑒3  3.4 4 

𝑒4  3.2 3.8 

𝑒5  1.4 3.6 

𝑒6  2.4 4 

𝑒7  3 4 

𝑒8  3.2 3.8 

𝑒9  3.2 3.8 

𝑒10  1.8 2.8 

𝑒11  2.6 3.8 

𝑒12  2.2 3.8 

𝑒13  0.8 3 

𝑒14  3 3.4 

𝑒15  2.4 4 

𝑒16  2.2 3.4 
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𝑒17  1.8 3.4 

𝑒18  1.4 2.6 

𝑒19  3.8 4 

𝑒20  4 4 

𝑒21  2.8 3.8 

𝑒22  1.8 3.6 

𝑒23  2.2 2.6 

𝑒24  3 4 

𝑒25  2.4 3.8 

𝑒26  2.4 3.8 

𝑒27  3 3.8 

𝑒28  3 3.8 

𝑒29  2.2 3.4 

𝑒30  3.2 4 

𝑒31  3.4 4 

𝑒32  3 3.6 

𝑒33  2.2 4 

𝑒34  2.2 4 

𝑒35  2.2 4 
𝑒36  3 4 

Table 4: Values of 𝑥𝑖 and 𝑦𝑖  obtained by each student. 

 

Table 5 shows the questionnaire applied for the pre-test and post-test. 

 

Format 01. 

DIAGNOSTIC EVALUATION QUESTIONNAIRE 

ASHÁNINKAS KNOWLEDGE GUIDE FOR FOREST MANAGEMENT APPLIED AT NUCP FOREST ENGINEER-

ING STUDENTS” 

Fisrt and Second names:                  Cycle: 

Career: 

1. Have you heard about ancestral knowledge? 

Yes        /No 

If your answer is Yes. Mention the ancestral knowledge that you know 

…………………………………………………………………………………………………… ………… 

……………………………………………… ……. .………………………………………………………… 

2. Ashaninka knowledge? Yes        /No 

If your answer is Yes. Mention the Asháninka knowledge that you know. 

………………………………………………………………………………………………………… 

………………………… …………………………………………………………………………… 

3. Is Asháninka knowledge important for Sustainable Forest Management? Yes        /No 

If your answer is Yes. Comment: 

………………………………………………………………………………………………………… 

………………………… ………………………………………………………………………………… 

4. Could Asháninka's knowledge be included in the first stage "negotiation for forest exploitation", required by the 

competent authority, now SERFOR? Yes        /No 

5. Forestry exploitation is contemplated in the Forestry and Wildlife Law No. 29763, taking into account the sus-

tainable forest management of forests and wildlife. Should Asháninka knowledge be incorporated into activities 

such as planning, camp construction, laying down, sectioning, coding, and transportation? Yes        /No 

6. If your answer is Yes, in what activities should AKs be incorporated? Correct/incorrect 

a) Planning, 

b) Construction of camps, 

c) Lying down, 

d) Sectioned, 

e) Coding, 

f) Transportation, 

g) All the mentioned, 

h) None 

7. Is there a connection or link between biotic and abiotic factors and humans? Yes        /No. 
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8. If your answer is Yes, do you affirm that AKs are born and preserved from this interconnection? 

Yes        /No  

If your answer is Yes, please comment on it 

………………………….……...………………………………………………………………………… 

……………………………………………………….……………..…………………………………… 

9. Why do the Asháninkas value their knowledge and apply it in their daily lives? Mark the correct answer. 

a) Because they know that they coexist with nature and through knowledge they could carry out activities with a 

sustainable approach that allows them to conserve and preserve their resources. 

b) They are learned from generation to generation 

c) For them, nature and all living beings have an owner and they must ask permission to use their resources, this 

limits their consumption. 

d) All are valid 

10. The productive activities (hunting, gathering, fishing) of the Asháninkas are carried out for subsistence. With 

forestry extraction their poverty problems should end, however, the opposite is true. The causes are: Write F if 

false and T if true. 

a) Deterioration of their ecosystems due to forestry extraction activities 

b) Loss of the AK, their worldview being forgotten 

c) Malpractice of the Forest Engineer 

d) Inefficient legislation 

e) AKs are not included in the study curricula of Forest Engineering 

11. Is the Assembly Minutes a determining document for the commercialization of forestry products? 

Yes        /No  

If your answer is Yes. Comment on the importance of the Communal Assembly Act for the Asháninkas 

………………………………………………………………………………… ……………………… 

………………………………………………………………………………………………………… 

12. Is the role that community leaders play in contracting with logging companies decisive? Yes        /No 

If your answer is Yes, what is your opinion about it? 

………………………………………………………………………………………………………… 

………………………… ………………………………………………………………………………… 

13. Is it necessary to revalue AK, taking into account that communities sell their forest resources at negligible 

prices? Yes        /No 

If your answer is Yes, say Why? 

………………………………………………………………………………………………………… 

………………………… ………………………………………………………………………………… 

Table 5: Questionnaire applied for the pre-test and post-test. 
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