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Abstract.The objective of this work is to validate the implementation of the pedagogical strategy for the development of the
competence to undertake as a contribution to the comprehensive education in senior high students in “10 de Octubre” borough
in Havana, Cuba.The research seeks to increase scientific knowledge; so it is necessary to objectify the requirements of valid-
ity and reliability on which it is based. Validity is understood as the consistency and stability shown by the results of research
when applying different demonstration methods, based on the assumption that these are conceived and structured with the ca-
pacity to determine and measure.Reliability allows establishing that the conclusive results of the research are balanced and re-
fers to the degree to which the same action submitted to a measurement by the same investigative or different subject produces
similar results. For the authors, investigative reliability constitutes the degree of stability that when applying the validation they
tend not to vary.In order to sustain the derivations of the development of this strategy, a survey instrument was applied to train-
ing and recipients whose results were evaluated through a complex methodology, which integrates the Iadov technique and the
neutrosophic logic, determining the transcendences and strategic training repercussions and its consequences on the performers
of senior high education.
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1 Introduction

The systematization of several definitions led the authors to define the entreprencurship competence as the com-
plex and systemic set of knowledge, abilities, skills, attitudes and values that interact synergistically and make
viable the autonomous and effective performance of the individual, by providing it with tools to create, manage,
interpret, understand and transform the social environment with a critical, proactive and innovative vision, sus-
taining a life model, personal development in present and in future[1].

The formation of competence to undertake makes the learner a protagonist of the community context by enabling
the application of knowledge through the selection of methods, procedures and disjunctive proposals, which mo-
bilize the cognitive and attitudinal structures developed during the process, complex arrangements that pay tri-
bute to the integral development of student[2].

In order to contribute to the development of the comprehensive education of the student of senior high education,
this pedagogical strategy for the development of entrepreneurship competition was conceived and applied. This
moment is concretized in the strategic performance of modeling of ventures, based on proposals resulting from
the student's identification of possible solutions to problems that arise from the social demands of the surround-
ing environment[3].

In the provisions of stages and phases, students are encouraged in the search of alternatives, of conformation of
factical schemes, which allows the application, in the social context, of knowledge, skills, attitudes,and values.
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The determination of the actors' assessment of the strategy's impact makes up a significant indicator of the va-
lidity of the strategy. This action needs to validate the results by the investigation and with this purpose, the Ia-
dov technique is applied. Iadov constitutes an indirect way to study of satisfaction, in this case, the actors' devel-
opers and evaluators of the process and the addressees[4].

Iadov's technique uses, as suggested by the original method[5], the related criteria of answers to intercalated
questions whose relationship the subject does not know, at the same time the unrelated or complementary ques-
tions serve as an introduction and support of objectivity to the respondent who uses them to locate and contrast
the answers.The results of these questions interact through what is called the "ladov Logical Table"[6, 7]. In this
paper, the satisfaction of emitting actors (teaching staff and training activity) and those who are beneficiaries of
the development strategy, the receiving actors are combined.User criterion techniques should be used as a way to
assess results in those cases in which the evaluators are users of what is proposed, that is, in addition to having
control over the problem being studied, they are "contextualized", immersed in the context in which is the appli-
cation of the result[7].

The degree of satisfaction-dissatisfaction is a psychological state that manifests itself in people as an expression
of the interaction of a set of affective experiences that move between the positive and negative poles insofar as in
the activity that the subject develops, the object, responds to their needs and corresponds to their motives and in-
terests[8]. The relationship between indeterminacy and user importance has not yet been clarified and
include in Iadov.

Recently a new theory has been introduced in decision making which is known as neutrosophiclogic and set
developed by Florentin Smarandache in 1995[9]. The term neutrosophy means knowledge of neutral thought and
thisneutral represents the principal distinction between fuzzy and intuitionistic fuzzy logicand sets [10]. With
neutrosophy theory, a new logic is introduced in which each proposition is estimated to have a degree of truth
(T), adegree of indeterminacy (I) and a degree of falsity (F)[11]. Many extensions of classical decision-making
methods have been proposed for dealing with indeterminacy based on neutrosophy theory like DEMATEL [12]
AHP [13], VIKOR[14]and TOPSIS [15].

The original proposal of the Iadov method does not allow an adequate management of the indetermination nor
the management of the importance of the users[11].The introduction of the neutrosophic estimation seeks to
solve the problems of indeterminacy that appear universally in the evaluations of the surveys and other instru-
ments, by taking advantage of not only the opposing positions but also the neutral or ambiguous ones[16]. Under
the principle that every idea <A> tends to be neutralized, diminished, balanced by other ideas, in clear rupture
with binary doctrines in the explanation and understanding of phenomena[17].

This work continues as follows: Section 2 is about some important concepts about neutrosophy and Iadov . A
case study is presented and discussed in section 3. The paper ends with conclusions and some recommendation
for future work.

2 Materials and methods

In Tadov technique the questionnaire used to determine the degree of user satisfaction with the proposed system
of indicators to predict, design and measure the impact of the researcher's strategy has a total of seven questions,
three of which are closed and four open, whose relationship is ignored by the subject[18].These three closed
questions are related through the "Iadov logical table", which is presented adapted to the present investigation.
The resulting number of the interrelation of the three questions indicates the position of each subject in the satis-
faction scale, that is, your individual satisfaction This satisfaction scale is expressed by SVN numbers[19]. The
original definition of true value in the neutrosophic logic is shown below [20]:

BeN = {(T,I,F): T,I,F < [0,1]}a neutrosophical valuation is a mapping of a group of proportional formu-

las toN, and for each p sentence we have:

v(p) = (T.1F) )

In order to ease the practical application to a decision making and engineering problems, it was carried out the
proposal of single valued neutrosophic sets (SVNS ) this allows the use of linguistic variables[21, 22], this in-
crease the interpretation of models of recommendation and the usage of the indetermination.

Be X an universe of discourse. A SVNS Aon Xis an object of the form.
A = {0, uy(x), 14 (x), v4(%)): x € X} ()
where,u, (x): X - [0,1], ry(x),: X - [0,1]and v,(x): X — [0,1] with 0 £ u,(x) + 14(x) + v4(x):< 3 for all

x€X. The intervals uy(x),r,(x)and v, (x) denote the memberships to true, indeterminate and false of x in A,

Noel Batista Hernandez, Norberto Valcarcel Izquierdo, Maikel Leyva-Vazquez, Florentin Smarandache. Valida-
tion of the pedagogical strategy for the formation of the competence entrepreneurship in high education through
the use of neutrosophic logic and IADOV technique



Neutrosophic Sets and Systems, Vol. 23, 2018 47

respectively. For convenience reasons, an SVN number will be expressed asA = (a, b, ¢), where a, b, c€ [0, 1],y
atb+c<3.

In order to analyze the results, it is established a scoring function. To order the alternatives it is used a score

function[23]adapted :
s(V)=T—-F-—1 (3)

In the event that the assessment corresponds to indeterminacy(not defined) (I) a process of de-neutrosophication
developed as proposed by Salmeron and Smarandache[24]. In this case, I € [-1,1].Finally, we work with the av-
erage of the extreme values/ € [0,1]to obtain a single one.

Mlay, ap]) = 222 (4)

2

Subsequently, the results are aggregated and the weighted average aggregation operator is used to calculate the
group satisfaction index (GSI). The weighted average (WA) is one of the most mentioned aggregation operators
in the literature[25, 26]. A WA operator has associated a vector of weights,V, withv; € [0,1] and).} v; = 1, hav-
ing the following form:

WA(al,..,an) = Z?viai (5)

Where v; represented the importance of the source. This proposal allow to fill a gap in the literature of the Iadov
techniques extending it to deal with indeterminacy and importance of user due to expertise or any other reason

[27].

3 Survey of teachers and methodologists of senior high education:

The case study was developed for the validation of a pedagogical strategy for the development of the compe-
tence to undertake as in “10 de Octubre” borough in Havana, CubaA scale with individual satisfaction and its
corresponding score value was used (Table 1).

Expression Number SVN Scoring
Clearly pleased (1,0,0) 1
More pleased than unpleased (1,0.25,0.25) 0.5
Not defined I 0
More unpleased than pleased (0.25,0.25, 1) -0.5
Clearly unpleased (0,0,1) -1
Contradictory (1,0,1)

Table 1. Individual satisfaction scale.

A sample of 21 teachers and methodologists from senior high education were surveyed. The survey was elabo-
rated with 7 questions, three closed questions interspersed in four open questions; of which 1 fulfilled the intro-
ductory function and three functioned as reaffirmation and sustenance of objectivity to the respondent.

Would you consider postponing the development of the competence to un-
dertake as a contribution to the comprehensive education of the student of
senior high education?

No I don’t know yes

Do your expectations meet the application | If you could choose freely, a strategy for the formation of competencies in
of the strategy for the development of the | students of senior high education would you choose one with similar charac-
competence to undertake as a contribution | teristics to the one used for the development of the competence to under-
to the comprehensive education of the stu- | take?

dent of senior high education?

yes Idon't | No yes Idon't | No | yes | Idon't | No
know know know
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Very pleased. 1 2 6 2 2 6 6 6 6
a4 | @

Parcially pleased. 2 2 3 2 3 3 6 3 6
@ @ @

It’s all the same to me 3 3 3 3 3 3 3 3 3

More unpleased than pleased. 6 3 6 3 4 4 3 4 4

Not pleased 6 6 6 6 4 4 6 4 5

I don’t know what to say 2 3 6 3 3 3 6 3 4

Table 2. The logical picture of the ladov technique for teachers and methodologists from senior high education.

In this case,the following results are as follows:

Expression Total %
Clearly pleased 14 66
More pleased than unpleased 7 33
Not defined 0 0
More unpleased than pleased 0 0
Clearly unpleased 0 0
Contradictory 0 0

Table 3.Results of the application to teachers and methodologists.

The calculation of the score is carried out and it is determined by I. in this case, it was given the same value to
each user. The final result of the index of group satisfaction (GSI) that the method portrays, in this case, is: GSI

=0.82

This shows a high level of satisfaction according to the satisfaction scale.
For the students, a survey similar to that of the teachers was prepared, and a total of 101 senior high students
were interviewed who received the training program with the following results:

Can you do without undertaking and achieve your professional realization?

No I don’t know yes

Are you satisfied with the way in which the
program was applied to develop your skills
and knowledge to learn to undertake?

Would you like to be an entrepreneur and take on the challenges in your fu-
ture personal performance?

yes Idon't | No | yes | Idon't | No | yes | Idon't | No
know know know

Very pleased. 1 2 6 2 2 6 6 6 6
(@A) 2

Parcially pleased. 2 2 3 2 3 3 6 3 6
(23) 1) Q) 1)

Its all the same to me. 3 3 3 3 3 3 3 3 3
a) €))

more unpleased than pleased. 6 3 6 3 4 4 3 4 4

()
Not pleased 6 6 6 6 4 4 6 4 5
I don’t know what to say 2 3 6 3 3 3 6 3 4

Table 4.Logical picture of Iadov students of senior high education.

In this case, the following results are obtained:
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Expression Total %
Clearly pleased 71 70.3
More pleased than unpleased 27 26.7
Not defined 3 2.97
More unpleased than pleased 0 0
Clearly unpleased 0 0
Contradictory 0 0

Table 5.Results of the application of the students in senior high.

The calculation of the score is carried out. In this case, it was given the same value of importance to each user.
The final result of the index of group satisfaction (GSI) that the method portrays, in this case, is: GSI=0.837 this
shows a high level of satisfaction according to the satisfaction scale.

By locating the values reached in the satisfaction scale

- Actors developers: 0.809

- Recipients — actors: 0.837

In both cases, the results are positive, which certifies the effectiveness of the implementation of the strategy, as
shown in the graph.
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Figure 1. Scale with group satisfaction index

The proposal of extending ladov method with neutrosophyresults to be easy to use and practical in real-world
application. The inclusions of indeterminacy allow a more powerful way to represent information compared with
the classical application of the technique. The inclusion of the aggregation operator extends the traditionalladov
method including the importanceof information sources[28]. The application in the real world of the proposal
validates the pedagogical strategy for the formation of the competence entrepreneurship in high education.
Conclusions

In this paper, the ladov method was extended allowing an adequate management of the indeterminacy and the
management of the importance of users. ladov's method with the inclusion of neutrosophic analysis showed its
applicability and ease of use in a case study. Among the advantages with respect to the original approach is that
it can incorporate the indetermination and contradiction more naturally. Another advantage is that it allows the
use of aggregation operators which makes it possible to express, in this case, the importance or expertise of users
according to experience or some other criteria.

The validation process using the neutrosophic Iadov technique in users of the implementation of the pedagogical
strategy for the formation of the competence entrepreneurship in high education in “10 de Octubre” borough in
Havana, Cuba confirmed its feasibility of use. The results were expressed quantitatively in a high Group Satis-
faction Index in the two applications presented in the case study.

Future works will concentrate on the uses of the 2-tuplelinguistic model for giving a linguistic output and the use
of different aggregation operator. The development of a software tool supporting the proposal is another area of
future research.
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