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Abstract. Assessment in a teaching-learning process allows teachers to determine to what degree students are as-
similating the content and are meeting the objectives of the study program. That is why when there are fine-tuned 
assessment instruments, it is assumed that there is better pedagogical performance. This is a consequence of the 
fact that the accuracy of the tests allows better adjustment of the classroom methods carried out by the teacher. In 
this article, we propose a technique that allows determining the degree of effectiveness of assessment instruments 
on school results and their relationship with pedagogical performance. We focus specifically on higher education 
in Ecuador, although the method may be valid in another context. For the design of the method, we took into 
account that the teacher or the specialist who evaluates is better understood with the help of a linguistic measure-
ment scale. In addition, experience shows that in each evaluation there is indeterminacy and uncertainty. That is 
why the proposed method is based on the neutrosophic 2-tuple linguistic model. This is a model of Computing 
with Words, where they are evaluated with a natural language scale and the indeterminacy of the evaluation is also 
taken into account. On the other hand, offsets allow obtaining logical results between these words when logical 
operations are performed between their indices that are outside the classic truth values in [0, 1]. 
 
Keywords: Educational Quality, Higher Education, pedagogical evaluation, pedagogical performance, Compu-

ting with Words (CWW), neutrosophic 2-tuple linguistic model, offsets, offset logic.

1 Introduction 

The quality of education in Ecuador faces constant challenges, one of the most relevant being the 
improvement of the pedagogical performance of teachers in higher education institutions. In this con-
text, teacher evaluation emerges as a key tool to identify strengths and areas for improvement in peda-
gogical practices. However, questions remain about the real effectiveness of the evaluation instruments 
applied in the Ecuadorian educational system and their impact on teacher performance and student 
learning outcomes. 

The central problem lies in the influence of the design, implementation, and feedback of teacher 
evaluation instruments on the improvement of pedagogical performance. In Ecuador, traditional instru-
ments tend to focus on standardized criteria that often do not consider the contextual and cultural char-
acteristics of educational institutions. This creates a disconnect between evaluation and teacher im-
provement strategies. In addition, teachers' perception of evaluation is generally negative, considering 
it a punitive mechanism rather than a formative tool, which limits its effectiveness in promoting 
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significant changes in pedagogical practice. 
The analysis of this problem focuses on three main variables: the assessment instruments used, the 

pedagogical performance of teachers, and the feedback generated from the assessment process. Studies 
carried out in the country indicate that current instruments are not always aligned with a formative 
approach, which limits their capacity to promote the continuous professional development of teachers. 
Likewise, the lack of training on the use and interpretation of assessment results affects the implemen-
tation of improvement strategies. 

Teacher evaluation should become a formative process that allows for the identification of specific 
teacher needs and the design of personalized professional development plans. In addition, it is crucial 
to incorporate the participation of key actors, such as students and teaching colleagues, to ensure a 
comprehensive view of pedagogical performance. Implementing more participatory and competency-
based approaches could significantly contribute to improving teaching-learning processes. 

This article proposes a method for evaluating the effectiveness of the learning process in any higher 
education institution, especially in Ecuador. The method is based on the tools that emerged from Neu-
trosophy. This is the branch of philosophy that deals with the study of the neutral, the inconsistent, the 
paradoxical, the contradictory, etc., [1]. 

Particularly, we will use the neutrosophic 2-tuple linguistic model [2-9]. This extends the 2-tuple 
linguistic model, which is a technique of Computing with Words (CWW), where the concept of symbolic 
translation is used when results are aggregated in the form of linguistic evaluations. In this way, evalu-
ations are obtained in the form of words which is the natural manner in which humans understand each 
other daily, without losing precision. The neutrosophic 2-tuple linguistic model incorporates a triad of 
linguistic values into each of the possible evaluations, which adds even more accuracy. This is because 
the evaluations are indeterminate and uncertain, and neutrosophy takes this into account, rather than 
avoiding it. 

On the other hand, because the neutrosophic 2-tuple model performs aggregations based on values 
outside of the interval [0, 1], we use offsets to perform logical operations such as implication, which 
indicates causal relationships between concepts, and bi-implication to signify logical equivalences [10-
15]. 

One of the most recent theories of F. Smarandache is the offset, where the truth values go outside 
the range [0, 1]. This is used to indicate over-compliance when the truth value is greater than 1 and 
defaults with debt for truth values less than 0. In the method, we use these offsets to obtain a framework 
consistent with the values of the indices associated with the evaluations carried out with the linguistic 
2-tuple model. 

This paper is divided into the following sections, a Materials and Methods section where the main 
results of neutrosophic 2-tuple linguistic models and offsets are presented. This is followed by a section 
called The Method section, where the method we designed is explained and an illustrative example is 
provided. The last section is dedicated to the conclusions. 

2 Materials and Methods 

In this section, we present the main concepts and theories that we will use in the article to create the 
proposed method. We start with the neutrosophic 2-tuple linguistic models and we continue with the 
offsets. 

2.1 Neutrosophic 2-tuple linguistic model 

Definition 1([1, 2, 16]). Let S = {s0, s1, … , sg} be a set of linguistic terms and βϵ[0, g] a value that 

represents the result of a symbolic operation, then the linguistic 2-tuple that expresses the information 

equivalent to β is obtained 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 

operator, 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 identified with its numerical value in [0, g]. 
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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 Num-

ber (2TLNN) is defined as follows: 

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 de-

fined 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) 

2.2 Brief notion of offsets 

Definition 2 ([1, 17]). Let X be a space of points (objects), with a generic element in X denoted by x. 

A Neutrosophic Set A in X is characterized by a truth-membership function TA(x), an indeterminacy-

membership function IA(x) and a falsity-membership function FA(x). TA(x), IA(x) and FA(x) are real stand-

ard or nonstandard subsets of ]-0, 1+[. There is no restriction on the sum of TA(x), IA(x) and FA(x), thus, -

0  inf TA(x)+ inf IA(x) + inf FA(x)  sup TA(x)+ sup IA(x) + sup FA(x)  3+. 

Definition 3 ([1, 17]). Let X be a space of points (objects), with a generic element in X denoted by x. 

A Single-Valued Neutrosophic Set A in X is characterized by a truth-membership function TA(x), an inde-

terminacy-membership function IA(x) and a falsity-membership function FA(x). TA(x), IA(x) and FA(x) are 

elements of [0, 1]. There is no restriction on the sum of TA(x), IA(x) and FA(x), thus, 0  TA(x)+ IA(x) + FA(x) 

 3. 

Definition 4 ([10, 17]). Let X be a universe of discourse and the neutrosophic set A1X. Let T(x), I(x), 

F(x) be the functions that describe the degree of membership, indeterminate membership, and non-

membership respectively, of a generic element xX, concerning the neutrosophic set A1: 

T, I, F: X →[0, ], where >1 is called overlimit, T(x), I(x), F(x)[0, ]. A Single-Valued Neutrosophic 

Overset A1 is defined as: A1 = {(𝑥, 〈T(𝑥), I(𝑥), F(𝑥)〉), 𝑥 ∈ 𝑋}, such that there exists at least one element in 

A1 that has at least one neutrosophic component that is bigger than 1, and no element has neutrosophic 

components that are smaller than 0. 

Definition 5 ([10, 17]). Let X be a universe of discourse and the neutrosophic set A2X. Let T(x), I(x), 

F(x) be the functions that describe the degree of membership, indeterminate membership, and non-

membership respectively, of a generic element xX, concerning the neutrosophic set A2: 

T, I, F: X→[, 1], where <0 is called underlimit, T(x), I(x), F(x)[, 1]. A Single-Valued Neutrosophic 

Underset A2 is defined as: A2 = {(𝑥, 〈T(𝑥), I(𝑥), F(𝑥)〉), 𝑥 ∈ 𝑋}, such that there exists at least one element 

in A2 that has at least one neutrosophic component that is smaller than 0, and no element has neutro-

sophic components that are bigger than 1. 

Definition 6 ([10, 17]). Let X be a universe of discourse and the neutrosophic set A3X. Let T(x), I(x), 

F(x) be the functions that describe the degree of membership, indeterminate membership, and non-

membership respectively, of a generic element xX, concerning the neutrosophic set A3: 

T, I, F: X→[, ], where <0<1<,  is called underlimit, while  is called overlimit, T(x), I(x), F(x)[, 

]. A Single-Valued Neutrosophic Offset A3 is defined as: A3 = {(𝑥, 〈T(𝑥), I(𝑥), F(𝑥)〉), 𝑥 ∈ 𝑋}, such that 
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there exists at least one element in A3 that has at least one neutrosophic component that is bigger than 

1, and at least another neutrosophic component that is smaller than 0. 

Let X be a universe of discourse, A = {(𝑥, 〈TA(𝑥), IA(𝑥), FA(𝑥)〉), 𝑥 ∈ 𝑋}  and B =

{(𝑥, 〈TB(𝑥), IB(𝑥), FB(𝑥)〉), 𝑥 ∈ 𝑋} be two single-valued neutrosophic oversets/undersets/offsets. 

TA, IA, FA, TB, IB, FB: X →[ , ], where 0<1,  is called underlimit, while  is called overlimit, 

TA(x), IA(x), FA(x), TB(x), IB(x), FB(x)[, ]. Let us remark that the three cases are comprised, viz., overset 

when =0 and >1, underset when <0 and =1, and offset when <0 and >1. 

Then the main operators are defined as follows: 

A ∪ B = {(x, 〈max(TA(x), TB(x)), min(IA(x), IB(x)), min(FA(x), FB(x))〉), x ∈ X} is the union. 

A ∩ B = {(x, 〈min(TA(x), TB(x)), max(IA(x), IB(x)), max(FA(x), FB(x))〉), x ∈ X} is the intersection, 

C(A) = {(x, 〈FA(x), Ψ + Ω−IA(x), TA(x)〉), x ∈ X} is the neutrosophic complement of the neutrosophic 

set. 

One offnegation can be defined as in Equation 5. 



O
〈T, I, F〉 =  〈F, ΨI + ΩI − I, T〉               (5) 

Definition 7 ([10, 17]). Let c be a neutrosophic component (TO , IO or FO ). c: MO→[ , ], where 0 

and 1. The neutrosophic component N- offnorm NO
n : [Ψ, Ω]2 → [Ψ, Ω] satisfies the following conditions 

for any elements x, y and zMO: 

i. NO
n(𝑐(x), Ψ) = Ψ, NO

n(𝑐(x), Ω) = 𝑐(x) (Overbounding Conditions), 

ii. NO
n(𝑐(x), 𝑐(y)) = NO

n(𝑐(y), 𝑐(x)) (Commutativity), 

iii. If 𝑐(x) ≤ 𝑐(y) then NO
n(𝑐(x), 𝑐(z)) ≤ NO

n(𝑐(y), 𝑐(z)) (Monotonicity), 

iv. NO
n(NO

n(𝑐(x), 𝑐(y)), 𝑐(z)) =  NO
n(𝑐(x), NO

n(𝑐(y), 𝑐(z))) (Associativity). 

To simplify the notation sometimes we use 〈T1, I1, F1〉
∧
O

〈T2, I2, F2〉 = 〈T1 
∧
O

 T2, I1
∨
O

 I2, F1 
∨
O

 F2〉 instead of 

NO
n(∙,∙). 

Proposition 1 ([17]). Let NO
n(∙,∙) be a neutrosophic component N-offnorm, then, for any elements x, 

yMO we have NO
n(𝑐(x), 𝑐(y)) ≤ min(𝑐(x), 𝑐(y)). 

Definition 8 ([10, 17]). Let c be a neutrosophic component (TO, IO or FO). c: MO→[, ], where 0 

and 1. The neutrosophic component N-offconorm NO
co: [Ψ, Ω]2 → [Ψ, Ω] satisfies the following condi-

tions for any elements x, y and zMO: 

i. NO
co(𝑐(x), Ω) = Ω, NO

co(𝑐(x), Ψ) = 𝑐(x) (Overbounding Conditions), 

ii. NO
co(𝑐(x), 𝑐(y)) = NO

co(𝑐(y), 𝑐(x)) (Commutativity), 

iii. If 𝑐(x) ≤ 𝑐(y) then NO
co(𝑐(x), 𝑐(z)) ≤ NO

co(𝑐(y), 𝑐(z)) (Monotonicity), 

iv. NO
co(NO

co(𝑐(x), 𝑐(y)), 𝑐(z)) =  NO
co(𝑐(x), NO

co(𝑐(y), 𝑐(z))) (Associativity). 

To simplify the notation sometimes we use 〈T1, I1, F1〉
∨
O

〈T2, I2, F2〉 = 〈T1 
∨
O

 T2, I1 
∧
O

 I2, F1  
∧
O

 F2〉 instead 

of NO
co(∙,∙). 

Proposition 2 ([17]). Let NO
co(∙,∙) be a neutrosophic component N-offconorm, then, for any elements 

x, yMO we have NO
co(𝑐(x), 𝑐(y)) ≥ max(𝑐(x), 𝑐(y)). 
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Here we use the notion of lattice, based on the poset denoted by ≤O, where, 〈T1, I1, F1〉 ≤O 〈T2, I2, F2〉 

if and only if T2 ≥ T1, I2 ≤ I1 and F2 ≤ F1, where the infimum and the supremum of the set are 〈, Ω, Ω〉 

and 〈Ω,,〉, respectively, [17]. 

3. The Method 

This section presents the elements that form part of the proposed method. It is based on the opinion 

of a group of specialists 𝐸 = {𝑒1, 𝑒2, ⋯ , 𝑒𝑛}, who give their beliefs on the following aspects: 
A1: The assessment instruments used are adequate, 
A2: The pedagogical performance of teachers is adequate, 
A3: There is adequate training on the use and interpretation of assessment results, 
A4: The feedback generated from the evaluation process is adequate, 
A5: The approach to assessment is formative, 
A6: Specific needs of teachers are identified and personalized professional development plans are 

designed, 
A7: There is a participatory approach, based on competencies, 
A8: The proactive contribution of the actors who are part of the process, such as students and teach-

ing colleagues, is guaranteed, 
A9: The pedagogical performance in the institution is adequate. 
The steps to follow are given below: 

1. Each expert in 𝐸  is asked to evaluate each of the nine aspects 𝐴 = {𝐴1, 𝐴2, ⋯ ,  𝐴9}. The logical 

treatment for this research addresses teacher evaluation considering a triadic component: per-

ceived effectiveness (truth), contextual limitations (falsehood) and uncertainty in the results (in-

determinacy). 

The proposed linguistic scale is as follows, see Table 1: 
 

Table 1. Linguistic meaning of each element of the S scale ([16]). 

Scale element Linguistic Meaning 

s−5  Extremely Low 

s−4  Very Low 

s−3  Low 

s−2  Somewhat Low 

s−1  Lower than High 

s0  As Low as High 

s1  Higher than Low 

s2  Somewhat High 

s3  High 

s4  Very High 

s5  Extremely High 

The expert must evaluate each of the above aspects on a linguistic scale individually such that S =

{s−5, s−4, s−3, s−2, s−1, s0, s1, s2, s3, s4, s5} according to Table 1. 

Another scale of the expert's opinion about the importance of the criteria is included, which is 

shown in Table 2 with the scale 𝑊 = {𝜔−5, 𝜔−4, 𝜔−3, 𝜔−2, 𝜔−1, 𝜔0, 𝜔1, 𝜔2, 𝜔3, 𝜔4, 𝜔5}. 
 

Table 2. Linguistic meaning of each element of the W scale ([16]). 

 

Scale element Linguistic Meaning 

𝜔−5  Extremely Insignificant 

𝜔−4  Very Insignificant 

𝜔−3  Insignificant 

𝜔−2  Somewhat Insignificant 

𝜔−1  More Insignificant than Important 
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Scale element Linguistic Meaning 

𝜔0  As Insignificant as Important 

𝜔1  More Important than Insignificant 

𝜔2  Somewhat Important 

𝜔3  Important 

𝜔4  Very Important 

𝜔5  Extremely Important 

 

In summary, each respondent 𝑒𝑖( 𝑖 = 1, 2, … , 𝑛) is asked to give his/her opinion on each of the aspects 

𝐴𝑗  (j = 1, 2,.., 9) as a triad of linguistic values on the scale shown in Table 1 such that 𝑣𝑖𝑗 =

(𝑠𝑘𝑇𝑖𝑗
, 𝑠𝑘𝐼𝑖𝑗

, 𝑠𝑘𝐹𝑖𝑗
) (𝑘𝑇𝑖𝑗, 𝑘𝐼𝑖𝑗, 𝑘𝐹𝑖𝑗 ∈ {−5, −4, … , 0, … ,4, 5 }) means that the ith respondent thinks that the 

higher education institution satisfies the jth criterion according to the linguistic meaning whose scale 

element is 𝑠𝑘𝑇𝑖𝑗
 concerning satisfaction (perceived effectiveness), 𝑠𝑘𝐼𝑖𝑗

 concerning indeterminacy (uncer-

tainty in results) and 𝑠𝑘𝐹𝑖𝑗
 concerning dissatisfaction (contextual constraints). 

Similarly, each respondent gives his/her opinion on the weight or importance 𝜔𝑖𝑗 =

(𝜔𝑘𝑇𝑖𝑗
, 𝜔𝑘𝐼𝑖𝑗

, 𝜔𝑘𝐹𝑖𝑗
) of each of the aspects to be evaluated, as well as a triad for truth, indeterminacy and 

falsehood. 

2. From now on, calculations are performed with the triad of indices corresponding to the linguis-

tic values using: 

𝑖𝑛𝑑𝑣𝑖𝑗 = (∆−1 (𝑠𝑘𝑇𝑖𝑗
, 0) , ∆−1 (𝑠𝑘𝐼𝑖𝑗

, 0) , ∆−1 (𝑠𝑘𝐹𝑖𝑗
, 0)) and 𝑖𝑛𝑑𝜔𝑖𝑗 =

(∆−1 (𝜔𝑘𝑇𝑖𝑗
, 0) , ∆−1 (𝜔𝑘𝐼𝑖𝑗

, 0) , ∆−1 (𝜔𝑘𝐹𝑖𝑗
, 0)) 

Then, a measure of central tendency is calculated for all respondents for each attribute, as follows: 

𝑖𝑛𝑑𝑣̅̅ ̅̅ ̅̅
𝑗 = (𝑚𝑒𝑑𝑖𝑎𝑛𝑖  {∆−1 (𝑠𝑘𝑇𝑖𝑗

, 0)} , 𝑚𝑒𝑑𝑖𝑎𝑛𝑖 {∆−1 (𝑠𝑘𝐼𝑖𝑗
, 0)} , 𝑚𝑒𝑑𝑖𝑎𝑛𝑖 {∆−1 (𝑠𝑘𝐹𝑖𝑗

, 0)})            (6) 

𝑖𝑛𝑑𝜔̅̅ ̅̅ ̅̅
𝑗̅ = (median𝑖 {∆−1 (𝜔𝑘𝑇𝑖𝑗

, 0)} , 𝑚𝑒𝑑𝑖𝑎𝑛𝑖 {∆−1 (𝜔𝑘𝐼𝑖𝑗
, 0)} , 𝑚𝑒𝑑𝑖𝑎𝑛𝑖 {∆−1 (𝜔𝑘𝐹𝑖𝑗

, 0)})         (7) 

3. Using the results of (6) and (7) we calculate: 

P1 = NO
n(𝑖𝑛𝑑𝜔̅̅ ̅̅ ̅̅ ̅

1, 𝑖𝑛𝑑𝑣̅̅ ̅̅ ̅̅
1, 𝑖𝑛𝑑𝜔̅̅ ̅̅ ̅̅ ̅

2, 𝑖𝑛𝑑𝑣̅̅ ̅̅ ̅̅
2, … , 𝑖𝑛𝑑𝜔̅̅ ̅̅ ̅̅ ̅

8, 𝑖𝑛𝑑𝑣̅̅ ̅̅ ̅̅
8) which is the neutrosophic offnorm of opinions 

and their weights on the first eight attributes. 

On the other hand, P2 = NO
n(𝑖𝑛𝑑𝜔̅̅ ̅̅ ̅̅ ̅

9, 𝑖𝑛𝑑𝑣̅̅ ̅̅ ̅̅
9). 

4. The final result given in Equation 8 is calculated: 

G: = P1 ⇔𝑜 P2               (8) 

Where ⇔𝑜 is the neutrosophic off-bi-implication defined as: 

(𝒙 ⇔𝑜 𝒚) ≔ NO
n(𝒙 ⇒𝑜 𝒚, 𝒚 ⇒𝑜 𝒙)                (9) 

Where: 

(𝒙 ⇒𝑜 𝒚) ≔ NO
co(


O𝒙, 𝒚)                   (10) 

 
Let us illustrate the proposed method with an example. 
Example 1: Suppose that a group of three specialists denoted by 𝐸 = {𝑒1, 𝑒2, 𝑒3} evaluate each of the 

attributes of the Higher Education institution 𝑈 as indicated in Table 3. 

 

 

33 



 Neutrosophic Sets and Systems, {Special Issue: Artificial Intelligence, Neutrosophy, and Latin American 

 Worldviews: Toward a Sustainable Future (Workshop – March 18–21, 2025, Universidad Tecnológica 

de El Salvador, San Salvador, El Salvador)}, Vol. 84, 2025 

 

Judith E. Vera-L, Tatiana D. Ríos-L, Noemí F. Caizaluisa-B, Andrea F. Pazmiño-A, Jessica C. Analuisa-M. A new method 

for measuring the effectiveness of teacher evaluation instruments in improving pedagogical performance in higher education 

based on the neutrosophic 2-tuple linguistic model and offset logic 

Table 3. Results of the experts' evaluation of U on each of the 9 aspects to be measured. 

 

Attribute/Expert e1 e2 e3 

A1 
(𝑠5, 𝑠−5, 𝑠−5) (𝑠2, 𝑠0, 𝑠−2) (𝑠3, 𝑠−4, 𝑠−5) 

A2 
(𝑠4, 𝑠−5, 𝑠−2) (𝑠3, 𝑠1, 𝑠−1) (𝑠4, 𝑠−2, 𝑠−1) 

A3 
(𝑠5, 𝑠−5, 𝑠0) (𝑠4, 𝑠−1, 𝑠1) (𝑠4, 𝑠−5, 𝑠−5) 

A4 
(𝑠4, 𝑠−3, 𝑠−1) (𝑠2, 𝑠−1, 𝑠1) (𝑠2, 𝑠2, 𝑠0) 

A5 
(𝑠4, 𝑠−4, 𝑠−4) (𝑠1, 𝑠2, 𝑠−1) (𝑠5, 𝑠−5, 𝑠−1) 

A6 
(𝑠5, 𝑠−1, 𝑠0) (𝑠3, 𝑠−5, 𝑠−5) (𝑠4, 𝑠−3, 𝑠−3) 

A7 
(𝑠4, 𝑠−5, 𝑠−5) (𝑠2, 𝑠−1, 𝑠−4) (𝑠4, 𝑠−1, 𝑠−4) 

A8 
(𝑠2, 𝑠0, 𝑠−3) (𝑠3, 𝑠−5, 𝑠0) (𝑠3, 𝑠−1, 𝑠−5) 

A9 
(𝑠5, 𝑠−5, 𝑠−5) (𝑠2, 𝑠−1, 𝑠−5) (𝑠4, 𝑠−5, 𝑠−1) 

 

Table 4 contains the experts' results on the measures of the importance of each attribute: 

 
Table 4. Results of the evaluation of the weights of each of the 9 aspects to be measured in U according to the experts. 

 

Attribute/Expert e1 e2 e3 

A1 
(𝜔5, 𝜔−5, 𝜔−5) (𝜔4, 𝜔−4, 𝜔−4) (𝜔3, 𝜔−4, 𝜔−5) 

A2 
(𝜔5, 𝜔−5, 𝜔−5) (𝜔4, 𝜔−4, 𝜔−4) (𝜔3, 𝜔−4, 𝜔−5) 

A3 
(𝜔5, 𝜔−5, 𝜔−5) (𝜔4, 𝜔−4, 𝜔−4) (𝜔3, 𝜔−4, 𝜔−5) 

A4 
(𝜔5, 𝜔−5, 𝜔−5) (𝜔4, 𝜔−4, 𝜔−4) (𝜔3, 𝜔−4, 𝜔−5) 

A5 
(𝜔5, 𝜔−5, 𝜔−5) (𝜔4, 𝜔−4, 𝜔−4) (𝜔3, 𝜔−4, 𝜔−5) 

A6 
(𝜔5, 𝜔−5, 𝜔−5) (𝜔4, 𝜔−4, 𝜔−4) (𝜔3, 𝜔−4, 𝜔−5) 

A7 
(𝜔5, 𝜔−5, 𝜔−5) (𝜔4, 𝜔−4, 𝜔−4) (𝜔3, 𝜔−4, 𝜔−5) 

A8 
(𝜔5, 𝜔−5, 𝜔−5) (𝜔4, 𝜔−4, 𝜔−4) (𝜔3, 𝜔−4, 𝜔−5) 

A9 
(𝜔5, 𝜔−5, 𝜔−5) (𝜔4, 𝜔−4, 𝜔−4) (𝜔3, 𝜔−4, 𝜔−5) 

 

The results of Equations 6 and 7 appear in Table 5. 

 
Table 5. Results of the aggregation of weights and evaluations for all experts for each attribute. 

 

Attribute/Results Weight Assessment 

A1 
(𝜔4, 𝜔−4, 𝜔−4) (𝑠3, 𝑠−4, 𝑠−5) 
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Attribute/Results Weight Assessment 

A2 
(𝜔4, 𝜔−4, 𝜔−4) (𝑠4, 𝑠−2, 𝑠−1) 

A3 
(𝜔4, 𝜔−4, 𝜔−4) (𝑠4, 𝑠−5, 𝑠0) 

A4 
(𝜔4, 𝜔−4, 𝜔−4) (𝑠2, 𝑠−1, 𝑠0) 

A5 
(𝜔4, 𝜔−4, 𝜔−4) (𝑠4, 𝑠−4, 𝑠−1) 

A6 
(𝜔4, 𝜔−4, 𝜔−4) (𝑠4, 𝑠−3, 𝑠−3) 

A7 
(𝜔4, 𝜔−4, 𝜔−4) (𝑠4, 𝑠−1, 𝑠−4) 

A8 
(𝜔4, 𝜔−4, 𝜔−4) (𝑠3, 𝑠−1, 𝑠−3) 

A9 
(𝜔4, 𝜔−4, 𝜔−4) (𝑠4, 𝑠−5, 𝑠−5) 

 

Then, we have P1 = (𝑠2, 𝑠−1, 𝑠0) and P2 = (𝑠4, 𝑠−4, 𝑠−4) therefore, 


OP1 = (𝑠0, 𝑠1, 𝑠2) and 


OP2 =

(𝑠−4, 𝑠4, 𝑠4), so G = (𝑠2, 𝑠−1, 𝑠0). From here we infer that the correlation between the effectiveness of the 

evaluation instruments and the pedagogical performance is “Somewhat High” with indeterminacy 

“Lower than High” and falseness “As Low as High”. 

4. Conclusion 

In this paper, we introduced a method that allows evaluating the correlation between the effective-
ness of the evaluation in Higher Education in any Ecuadorian institution, compared to the pedagogical 
performance. It is a method that allows specialists to carry out an accurate evaluation because it takes 
into account the indeterminacies. In addition, the measurement scales are linguistic; therefore it is very 
easy for evaluators and decision makers to carry out the evaluation. From the theoretical point of view, 
it is a hybridization between two neutrosophic techniques, the neutrosophic 2-tuple linguistic model 
and offset logic. The usefulness of the method is shown with a hypothetical example. 

References 

  [1]  Smarandache, F. (2002). Neutrosophy, A New Branch of Philosophy. Multiple Valued Logic/An Interna-
tional Journal, 8(3), 297. 

  [2]  Fan, J., Yan, F., and Wu, M. (2021). GLDS method for multiple attribute group decision making under 2-
Tuple linguistic neutrosophic environment. Journal of Intelligent & Fuzzy Systems, 40, 11523-11538. 

  [3]  Wei, G., Wu, J., Guo, Y., Wang, J., and Wei, C. (2021). An extended COPRAS model for multiple attribute 
group decision making based on single-valued neutrosophic 2-tuple linguistic environment. Technolog-
ical and Economic Development of Economy, 27, 353-368. 

  [4]  Zhao, M., Wei, G., Wu, J., Guo, Y., and Wei, C. (2021). TODIM method for multiple attribute group de-
cision making based on cumulative prospect theory with 2‐tuple linguistic neutrosophic sets. Interna‐
tional Journal of Intelligent Systems, 36, 1199-1222. 

  [5]  Liu, H. (2023). Performance evaluation of family business strategic transition based on the 2-tuple lin-
guistic neutrosophic number multiple attribute group decision making. Journal of Intelligent & Fuzzy 
Systems, 44, 3271-3283. 

  [6]  Huang, J., and Zhang, C. (2023). An MAGDM approach with 2-tuple linguistic neutrosophic number for 
mental health education evaluation of college students. Journal of Intelligent & Fuzzy Systems, 44, 9685-
9696. 

  [7]  Alqaysi, M. E., Albahri, A. S., and Hamid, R. A. (2024). Evaluation and benchmarking of hybrid machine 
learning models for autism spectrum disorder diagnosis using a 2-tuple linguistic neutrosophic fuzzy 
sets-based decision-making model. Neural Computing and Applications, 36, 18161-18200. 

  [8]  Tang, M., and Sun, Y. (2025). Comprehensive Analysis Using 2-tuple Linguistic Neutrosophic MADM 
with Core Competencies Evaluation of Track and Field Students in Sports Colleges. Neutrosophic Sets 
and Systems, 77, 331-354. 

35 



 Neutrosophic Sets and Systems, {Special Issue: Artificial Intelligence, Neutrosophy, and Latin American 

 Worldviews: Toward a Sustainable Future (Workshop – March 18–21, 2025, Universidad Tecnológica 

de El Salvador, San Salvador, El Salvador)}, Vol. 84, 2025 

 

Judith E. Vera-L, Tatiana D. Ríos-L, Noemí F. Caizaluisa-B, Andrea F. Pazmiño-A, Jessica C. Analuisa-M. A new method 

for measuring the effectiveness of teacher evaluation instruments in improving pedagogical performance in higher education 

based on the neutrosophic 2-tuple linguistic model and offset logic 

  [9]  Yang, C. (2025). Grey Relational Analysis Framework with 2-Tuple Linguistic Neutrosophic Set for 
Building Material Supplier Selection. Neutrosophic Sets and Systems, 76, 40-58. 

  [10] Smarandache, F. (2016). Operators on Single-Valued Neutrosophic Oversets, Neutrosophic Undersets, and 
Neutrosophic Offsets. Bulletin of Pure & Applied Sciences-Mathematics and Statistics, 35, 53-60. 

  [11] Smarandache, F. (2016). Neutrosophic Overset, Neutrosophic Underset, and Neutrosophic Offset. Similarly 
for Neutrosophic Over-/Under-/Off-Logic, Probability, and Statistics. arXiv e-prints, arXiv-1607. 

  [12] Smarandache, F., Quiroz-Martínez, M. A., Ricardo, J. E., Hernández, N. B., & Vázquez, M. Y. L. (2020). AP-
PLICATION OF NEUTROSOPHIC OFFSETS FOR DIGITAL IMAGE PROCESSING. Investigación 
Operacional, 41(5), 603-612. 

  [13] Vinoth, D., and Devarasan, E. (2023). A Novel Approach of Residue Neutrosophic Technique for Threshold 
Based Image Segmentation. Neutrosophic Sets and Systems, 58, 397-408. 

  [14] Fujita, T., and Smarandache, F. (2025). Some Types of HyperNeutrosophic Set (4): Cubic, Trapozoidal, q-
Rung Orthopair, Overset, Underset, and Offset. Infinite Study. 

  [15] Smarandache, F. (2025). Operators for Uncertain Over/Under/Off-Sets/-Logics/Probabilities/-Statistics. Neu-
trosophic Sets and Systems, 79, 493-500. 

  [16] Marilú Moscoso-Paucarchuco, K., Michael Beraún-Espíritu, M., Rigoberto Quispe-Quezada, U., Marina Al-
varez-Bernuy, S., Quispe Solano, M. A., Hilmer Julca-Marcelo, E., Ramírez-Salas, W., and Gamarra-Mo-
reno, A. (2024). Design of a Business Sustainability Measurement Method for Based on NeutroAlgebras 
Generated by the Combining Function in Prospector and Neutrosophic 2-tuple Linguistic Models. Inter-
national Journal of Neutrosophic Science (IJNS), 24, 359. 

  [17] González-Caballero, E., Smarandache, F., and Leyva-Vázquez, M. (2019). On neutrosophic offuninorms. 
Symmetry, 11, 1136. 

 
 

Received: December 22, 2024. Accepted: April 3, 2025. 

 
 

36 


