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Abstract. Design Thinking is a methodology that has been gaining popularity in the business world and also in higher 
education management. This methodology proposes a set of steps to follow, with the client and the human being at 
the center of attention. It encourages the search for creative and collaborative solutions to problems. The role of De-
sign Thinking in entrepreneurship and entrepreneurship management for higher education lies in its contribution to 
innovation in business management within this field. The development of skills in Design Thinking fosters creativity, 
innovation, and critical thinking in students, improving their problem-solving and project development skills. The 
incorporation of Design Thinking is recommended in educational programs to strengthen entrepreneurial skills and 
prepare students for market challenges. In this paper, we propose a plithogenic model for the implementation and 
evaluation of Design Thinking in the management of entrepreneurship and innovation within Peruvian higher edu-
cation. Design Thinking is consistent with a more humane and inclusive education. Plithogeny is a theory dedicated 
to modeling cases of multidimensionality, when there is a dynamic between concepts of different origins, as well as 
their opposites and neutrals. Plithogenic Logic is a pluri-logic, composed of various truth values for the various var-
iables that make up the phenomenon being studied. Due to the complexity of the Design Thinking model, which is 
composed of various dimensions, we rely on the plithogenic logic, where the degrees of truthfulness, indeterminacy, 
and falsity of compliance of each variable are taken into account. 

 
Keywords: Management, Higher Education, Higher Education Management, Design Thinking, Plithogeny, Neu-

trosophy, Plithogenic Logic.

1. Introduction 

Design Thinking is an interdisciplinary and collaborative human-centered methodology used to solve 

complex problems in creative and innovative ways. It is based on a deep understanding of end-user needs, 

as the core design element, to develop practical and effective solutions. It refers to how designers observe 

and think. It is an iterative process that presents concepts about problem-solving and relationships be-

tween ideas that allow for solutions. It contemplates a way of thinking that leads to transformation, evo-

lution, and innovation, implying new business management methods. 

Design Thinking is an innovative methodology established to solve problems worldwide, using inte-

gral, emotional, and experimental intelligence, reducing risks and aiming to achieve great successes based 

on human needs related to other disciplines that generate desired solutions that are operationally and 

mailto:wortegac@unia.edu.pe
mailto:eudosiopaucarr@gmail.com
mailto:dvalenzuela@unjfsc.edu.pe
mailto:cgonzales@unjfsc.edu.pe
mailto:hhuaranga@unaaa.edu.pe
mailto:enoc_lopez@unu.edu.pe
mailto:anibal_campos@unu.edu.pe
mailto:hugo_aysanoa@unu.edu.pe


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 

 

Wilmer Ortega Chávez, Eudosio Paucar Rojas, Daniel Alberto Oswaldo Valenzuela Narváez, Carlos Máximo Gonzales Añorga, 

Herbert Victor Huaranga Rivera, Enoc Lopez Navarro, Anibal Campos Barreto, Hugo Aysanoa Calixto. Design Thinking 

Model Based on Plithogenic Logic for the Management of Entrepreneurship and Innovation in Higher University Education 

in Peru 

 

388 

technologically feasible and economically viable. It allows for the convergence of the user's desired char-

acteristics with the designer's technical knowledge and the project's financial viability. 

 
Figure 1. Designg thinking process 

 
This methodology consists of the following steps: 

a. Understanding/Knowing: This stage involves researching the field, understanding the prob-

lem, and understanding its objective, to clarify and define its boundaries. It also allows for 

identifying the needs of the future user. 

b. Empathize: This is the basic stage because it can be used to determine specific design char-

acteristics that benefit users. It involves putting oneself in other people's shoes and con-

stantly applying empathy to generate effective solutions. 

c. Define: This stage determines and describes the problem. All the information gathered from 

the user and their context is structured to obtain the point of view. 

d. Ideate: Its purpose is to compile various ideas based on the approach to build them and 

arrive at various solutions to satisfy the user by covering their initially stated needs. 

e. Prototype: At this stage, models and plans are developed to represent the proposed ideas to 

visualize them more clearly and be able to interact with them. This way, it is easier to observe 

their operation and determine their viability and defects. 

f. Evaluate: Seeks to validate the prototype and identify the main opportunities for design im-

provement. 

Design Thinking is used in companies to: 

• Identify user needs through empathy and observation, 

• Define problems with a customer-centric approach, 

• Generate innovative ideas through creativity sessions, 

• Prototype solutions and test them before implementation, 

• Validate and improve products or services with real feedback. 

It has become a key methodology in higher education and educational management, as it fosters 

creativity, critical thinking, and innovative problem-solving. It links to teaching in higher education in 

the following ways: 

1. Student-centered learning: Focuses on empathy, allowing students to be the protagonists of 

their learning, 

2. Fostering Creativity: Helps students develop innovative solutions to real-life problems, 
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3. Iterative methodology: Students can test ideas, receive feedback, and continually improve 

their proposals. 

Regarding management within Higher Education centers: 

1. Improved decision-making: Educational leaders can apply Design Thinking to design more 

effective strategies, 

2. Innovation in educational models: Facilitates the creation of more dynamic academic pro-

grams adapted to current needs, 

3. Optimization of administrative processes: Used to improve resource management and the 

student experience. 

 

In short, Design Thinking is transforming higher education by fostering creativity and innovation 

in both the classroom and educational administration. 

This article aims to design a plithogenic Design Thinking model, for Peruvian higher education, for 

the development of entrepreneurship and innovation management within national centers for this level 

of education. 

To achieve this goal we rely on Plithogenic Logic, which emerged from Plithogenic sets and the 

theory of Plithogeny in general [1-3]. Plithogeny is dedicated to studying the complex dynamics that 

exist between phenomena with variables of different types, where concepts, their opposites, and neu-

trals can be included, in this way generalizing classical dialectics that only studies the interaction be-

tween two opposites [4-9]. The advantage of Plithogeny is that it allows for more accurate modeling of 

real-life phenomena, since the world we live in presents more nuances than those that can be modeled 

with classical tools [10-17]. 

The Plithogenic logic is a logic that combines several degrees of truthfulness, which can be Boolean, 

fuzzy, intuitionistic fuzzy, neutrosophic, among others, and even a hybridization between them [1, 2]. 

Due to the complexity of implementing the Design Thinking, and the uncertainty and indeterminacy in 

the evaluation of phenomena where there is a high degree of subjectivity, we decided to use the plitho-

genic neutrosophic logic for processing model data. 

The paper is divided into a Preliminaries section, where the main concepts of Plithogenic Logic and 

Design Thinking in Higher Education are recalled. Further, it is the section called The Model containing 

the design of the proposed model and one illustrative example. The last section is the Conclusion. 

2 Preliminaries 

2.1 On the Plithogenic Logic 

Let us denote by 𝑃 the Plithogenic Logical proposition that is categorized by many degrees of truth 
values for many corresponding attribute values (or random variables) that characterize this proposition 
[1, 2]. It is a pluri-logic. 

So, let us denote it by 𝑃(𝑉1, 𝑉2, … , 𝑉𝑛), 𝑛 ≥ 1, such that 𝑉1, 𝑉2, … , 𝑉𝑛 are the attribute-values or ran-

dom variables that define, individually to some degree, the truth-value of 𝑃. 

These random variables could be either pair-wise independent or there exists some degree of de-

pendence among each other. The degree of independence or dependence between two random varia-

bles is used to define the operator of the conjunction that is used to compute the cumulative truth of 

the proposition 𝑃. 

The random variables can be, namely, classical, fuzzy, intuitionistic fuzzy, indeterminate, neutro-

sophic, and so on. 
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𝑃(𝑉1) = 𝑡1 denotes the truth-value of 𝑃 for the random variable 𝑉1, 

𝑃(𝑉2) = 𝑡2 denotes the truth-value of 𝑃 for the random variable 𝑉2, 

⋯  

𝑃(𝑉n) = 𝑡𝑛 denotes the truth value of 𝑃 for the random variable 𝑉n. 

𝑉1, 𝑉2, … , 𝑉𝑛 are associated with any types of probability distributions, 𝑃(𝑉1), 𝑃(𝑉2), …, 𝑃(𝑉n). 𝑃 is 

characterized by 𝑛 probability distributions or 𝑛 sub-truth-values. A cumulative truth value of the logi-

cal proposition 𝑃 is obtained by combining 𝑃(𝑉1), 𝑃(𝑉2), …, and 𝑃(𝑉n). 

According to the values taken by 𝑡1, 𝑡2, … , 𝑡𝑛 we have the type of Plithogenic Logic: 

1. For 𝑡1, 𝑡2, … , 𝑡𝑛 ∈ {0, 1}, such that 0 represents falseness and 1 represents truefulness, then 

it is called a Plithogenic Boolean (Classical) Logic. 

2. For 𝑡1, 𝑡2, … , 𝑡𝑛 ⊂ [0, 1], such that ∃𝑖 𝑡𝑖 ⊂ (0, 1), then it is called a Plithogenic Fuzzy Logic, 

which is divided by the following classification: 

a. Single-Valued Plithogenic Fuzzy Logic, if 𝑡1, 𝑡2, … , 𝑡𝑛 are single-valued (crisp) numbers 

in [0, 1]. 

b. Subset-Valued (like Interval-Valued, Hesitant-Valued, and so on) Plithogenic Fuzzy 

Logic, when 𝑡1, 𝑡2, … , 𝑡𝑛 are subsets (intervals, hesitant subsets, and so on) in [0, 1]. 

3. It is a Plithogenic Intuitionistic Fuzzy Logic when ∀𝑗 = 1,2, … , 𝑛;  𝑃(𝑉j) = (𝑡𝑗, 𝑓𝑗), 𝑡𝑗 , 𝑓𝑗 ⊂

[0, 1], and 𝑡𝑗 + 𝑓𝑗 ≤ 1, where 𝑡𝑗 are the degrees of truth and 𝑓𝑗 are the degrees of falsehood. 

𝑃 is classified by: 

a. Single-Valued Plithogenic Intuitionistic Fuzzy Logic, if all 𝑡1, 𝑡2, … , 𝑡𝑛 and 𝑓1, 𝑓2, … , 𝑓𝑛  are 

single-valued numbers in [0, 1]. 

b. Subset-Valued Plithogenic Intuitionistic Fuzzy Logic, when all 𝑡1, 𝑡2, … , 𝑡𝑛 and 𝑓1, 𝑓2, … , 𝑓𝑛  

are subsets in [0, 1]. 

4. If 𝑉1, 𝑉2, … , 𝑉𝑛 are indeterminate (neutrosophic) functions, with vague or unclear argu-

ments and/or values, then it is a Plithogenic Indeterminate Logic. 

5. It is a Plithogenic Neutrosophic Logic when ∀𝑗 = 1,2, … , 𝑛;  𝑃(𝑉j) = (𝑡𝑗, 𝑖𝑗, 𝑓𝑗), 𝑡𝑗 , 𝑖𝑗 , 𝑓𝑗 ⊂ [0, 1], 

such that, 𝑡𝑗 are the degrees of truth, 𝑖𝑗 are the degrees of indeterminacy, and 𝑓𝑗 are the 

degrees of falsehood. 𝑃 is classified by: 

a. Single-Valued Plithogenic Neutrosophic Logic, if all 𝑡1, 𝑡2, … , 𝑡𝑛, 𝑖1, 𝑖2, … , 𝑖𝑛, and 

𝑓1, 𝑓2, … , 𝑓𝑛 are single-valued numbers in [0, 1]. 

b. Subset-Valued Plithogenic Neutrosophic Logic, when all 𝑡1, 𝑡2, … , 𝑡𝑛, 𝑖1, 𝑖2, … , 𝑖𝑛, and 

𝑓1, 𝑓2, … , 𝑓𝑛 are subsets in [0, 1]. 

6. It is called Plithogenic (other fuzzy extensions) Logic, when it is another extension of fuzzy 

logic, e.g., Pythagorean Fuzzy, Picture Fuzzy, Fermatean Fuzzy, Spherical Fuzzy, q-Rung 

Orthopair Fuzzy, Refined Neutrosophic Logic, and refined logic. 

7. It is a Plithogenic Hybrid Logic when 𝑃(𝑉1), 𝑃(𝑉2), …, 𝑃(𝑉n) are mixed types of the proba-

bility distributions defined above. 
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Example 1 ([2]): Let us suppose 𝑃 is the proposition “John loves his city”. We have the following 

random variables: 

𝑉1: low/high percentage of COVID-19 virus infected inhabitants, 

𝑉2: nonviolent/violent, 

𝑉3: crowded/uncrowded, 

𝑉4: clean/dirty, 

𝑉5: quiet/noisy. 

So, we can use the notation 𝑃(𝑉1, 𝑉2, 𝑉3, 𝑉4, 𝑉5). Then, using a Plithogenic Neutrosophic Logic, we 

have: 
P(V1, V2, V3, V4, V5)  =

 ( (0.86, 0.12, 0.54), (0.18, 0.44, 0.72), (0.90, 0.05, 0.05), (0.09, 0.14, 0.82), (0.82, 0.09, 0.14) ), 

Therefore, according to the percentage of COVID-19 virus-infected inhabitants, John loves his city 

with 86% of certainty, 12% of indeterminacy, and 54% of dislike. The equivalent reasoning can be as-

sumed for the other variables. 

Using the neutrosophic conjunctive operator min/max/max, we obtain: 

(0.86, 0.12, 0.54) ∧𝑁 (0.18, 0.44, 0.72)  ∧𝑁  (0.90, 0.05, 0.05) ∧𝑁 (0.09, 0.14, 0.82)  ∧𝑁  (0.82, 0.09, 0.14)  =
 (𝑚𝑖𝑛{0.86, 0.18, 0.90, 0.09, 0.82}, 𝑚𝑎𝑥{0.12, 0.44, 0.05, 0.14, 0.09}, 𝑚𝑎𝑥{0.54, 0.72, 0.05, 0.82, 0.14})  =

 (0.09, 0.44, 0.82). 

Let us note that we assumed the five variables are independent each other, otherwise we have to 

use dependence values in the conjuntion. 

2.2 Design Thinking in Higher Education 

The dimensions to evaluate the Design Thinking methodology in the training of Higher Education 

students are summarized in the following aspects: 

1. Development of Academic and Professional Empathy: Evaluates the student's ability to under-

stand the social, academic, and professional context of the problems addressed, promoting com-

prehensive training focused on the real needs of the environment. 

2. Critical-Analytical Thinking Training: Measures the development of higher cognitive skills that 

allow for the identification, formulation, and analysis of complex problems from multiple per-

spectives, applying logical and ethical reasoning. 

3. Fostering Creativity and Innovation: Reflects the student's ability to generate original and prac-

tical solutions, stimulating initiative and imagination applied to real-life learning and entrepre-

neurship contexts. 

4. Consolidation of cognitive recursions for problem-solving. It focuses on the student's ability to 

materialize ideas through prototypes, projects, or simulations, facilitating experiential learning 

and continuous improvement through trial and error based on cognitive recursion. 

5. Promoting entrepreneurship and management skills. Evaluates how the Design Thinking-led 

training process strengthens entrepreneurial skills, leadership, collaborative work, and adapta-

bility to the challenges of the professional market, as well as developing resilience capabilities. 

Note that these dimensions focus on Design Thinking with the idea of improving students' creative 

and entrepreneurial skills. 

3 The Model 

Let us begin the model design by indicating the measurement scales used. These consist of both a 
linguistic component and a numerical component. See Table 1. 
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Table 1: Linguistic scale and associated numerical value. 

 
Linguistic value Associated numerical va-

lue 

Extremely low 0 

Very low 0.2 

Low 0.4 

Medium 0.5 

High 0.6 

Very high 0.8 

Extremely High 1 

 
This scale is only a starting point because raters are asked to use it as the basis for other, more com-

plex scales. For example, to rate an object on a specific aspect, a rater is asked to give his or her opinion 

of how much the object responds concerning satisfaction (T), dissatisfaction (F), and indeterminacy (I). 

Suppose the triple T, I, F is answered as, T = "Very high", I = "Very low", F = "Very low", the numerical 

equivalent is the triple (0.8, 0.2, 0.2). If asked about the weight or importance of an aspect, then the re-

sponse T = "Very high", I = "Very low", and F = "Very low", is evaluated as the weight (0.8, 0.2, 0.2). 

The second step is to determine the aspects to be measured, these are the stages within Design Think-

ing: 
 
S1. Understand/Know, 
S2. Empathize, 
S3. Define, 
S4. Devise, 
S5. Prototype, 
S6. Evaluate. 
 
Each of these stages is evaluated for the following dimensions, which we had indicated previously: 

 

D1. Development of academic and professional empathy, 

D2. Training in critical-analytical thinking, 

D3. Promotion of creativity and innovation, 

D4. Consolidation of cognitive recurrences for problem-solving, 

D5. Promoting entrepreneurship and management skills. 
 
In this way, if there is more than one evaluator 𝐸 = {𝑒1, 𝑒2, … , 𝑒𝑛}, the process evaluation is carried 

out for each stage 𝑆 = {𝑆1, 𝑆2, … , 𝑆6} in terms of each of the dimensions 𝐷 = {𝐷1, 𝐷2, … , 𝐷5}. Thus, we have 

the value 𝑣𝑖𝑗𝑘 = (𝑇𝑖𝑗𝑘, 𝐼𝑖𝑗𝑘 , 𝐹𝑖𝑗𝑘) (i = 1,2,…,n; j = 1,2,…,6; k = 1,2,…,5), which is the evaluation given by the 

ith expert on the jth stage in terms of the kth dimension. Therefore, the procedure to follow is: 
1. An analysis of the tactics for implementing stage S1 is performed and implemented. 

2. Once the decision is made to move from S1 to S2, each expert is asked to evaluate the results of 

stage S1. This evaluation is equal to 𝑣𝑖1𝑘 = (𝑇𝑖1𝑘,  𝐼𝑖1𝑘 ,  𝐹𝑖1𝑘). There is also a set of values 𝑤𝑖1𝑘 =

(𝑤𝑇𝑖1𝑘, 𝑤𝐼𝑖1𝑘 , 𝑤𝐹𝑖1𝑘) that represent the weights assigned by each expert to each of the dimen-

sions within stage S1. This stage change is achieved according to the results proposed in the 

following: 

a. A small threshold of acceptable values is set to indicate error. We set this value to 𝜖 = 0.2 

although it can be lower to ensure greater accuracy. 
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b. 𝑣𝑖1𝑘 = (𝑇𝑖1𝑘,  𝐼𝑖1𝑘 , 𝐹𝑖1𝑘) are converted into crisp values with the help of the score function 

using the following equation [18]: 

𝒮((𝑇, 𝐼, 𝐹)) =
2+𝑇−𝐼−𝐹

3
                   (1) 

They are converted to �̃�𝑖1𝑘 = 𝒮((𝑇𝑖1𝑘, 𝐼𝑖1𝑘 , 𝐹𝑖1𝑘)), �̃�𝑖1𝑘 = 𝒮((𝑤𝑇𝑖1𝑘, 𝑤𝐼𝑖1𝑘 , 𝑤𝐹𝑖1𝑘)). The stand-

ard deviation of the values 𝜎({�̃�𝑖1𝑘}) and 𝜎({�̃�𝑖1𝑘}) are calculated for each k. 

If 𝜎({�̃�𝑖1𝑘}) > 𝜖 or 𝜎({�̃�𝑖1𝑘}) > 𝜖, then the experts are asked to re-evaluate and then repeat 

this step. If not, go to the next step. This ensures consistency in the evaluations. 

3. Plithogenic evaluation is associated with this stage as: 

Pv1(v111, v112, v113, v114, v115)  =
((T111, I111, F111), (T112, I112, F112), (T113, I113, F113), (T114, I114, F114), (T115, I115, F115)), 

Pv2(v211, v212 , v213, v214, v215)  =
((T211, I211, F211), (T212, I212, F212), (T213, I213, F213), (T214, I214, F214), (T215, I215, F215)), 

… 

Pvn(vn11, vn12, vn13, vn14, vn15)  =
((Tn11, In11, Fn11), (Tn12, In12, Fn12), (Tn13, In13, Fn13), (Tn14, In14, Fn14), (Tn15, In15, Fn15)). 

In addition, the weights are as follows: 

Pw1(w111, w112, w113, w114, w115)  =

(
(𝑤T111, wI111, wF111), (𝑤T112, wI112, wF112), (wT113, wI113, wF113), (wT114, wI114, wF114),

(𝑤T115, wI115, wF115)
), 

Pw2(w211, w212, w213, w214, w215)  =

(
(wT211, wI211, wF211), (𝑤T212, wI212, wF212), (wT213, wI213, wF213), (wT214, wI214, wF214),

(𝑤T215, wI215, wF215)
), 

… 

Pwn(wn11, wn12, wn13, wn14, wn15)  =

(
(𝑤Tn11, wIn11, wFn11), (𝑤Tn12, wIn12, wFn12), (𝑤Tn13, wIn13, wFn13), (wTn14, wIn14, wFn14),

(𝑤Tn15, wIn15, wFn15)
). 

These values are aggregated using the following equation: 

P𝑆1
(D1𝑆1

, D2𝑆1
, D3𝑆1

, D4𝑆1
, D5𝑆1

) =

((𝑇11, 𝐼11, 𝐹11), (𝑇21, 𝐼21, 𝐹21), (𝑇31, 𝐼31, 𝐹31), (𝑇41, 𝐼41, 𝐹41), (𝑇51, 𝐼51, 𝐹51))………… .( 2) 

Such that: 

(𝑇k1, 𝐼k1, 𝐹k1) = (⋀𝑁𝑖=1
𝑛 (wTi1k⋀Ti1k), ⋀𝑁𝑖=1

𝑛 (wIi1k⋀Ii1k), ⋀𝑁𝑖=1
𝑛 (wFi1k⋀Fi1k))  

In this way, a final evaluation is obtained for this stage for all experts, for each dimension k. 

4. It is determined whether the stage was completed by establishing a threshold value 𝜃, we rec-

ommend taking 𝜃 = 0.6 or higher. 

If ∀𝑘 𝒮((𝑇k1, 𝐼k1, 𝐹k1)) ≥ 𝜃, it is determined that the objectives of the stage have been satisfacto-

rily met, 

Otherwise, it is determined which dimensions were not satisfied and improvements are rec-

ommended to go to the next stage. 



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 

 

Wilmer Ortega Chávez, Eudosio Paucar Rojas, Daniel Alberto Oswaldo Valenzuela Narváez, Carlos Máximo Gonzales Añorga, 

Herbert Victor Huaranga Rivera, Enoc Lopez Navarro, Anibal Campos Barreto, Hugo Aysanoa Calixto. Design Thinking 

Model Based on Plithogenic Logic for the Management of Entrepreneurship and Innovation in Higher University Education 

in Peru 

 

394 

5. The same steps carried out until now are repeated, which consist of analyzing the tactics to 

implement stage Sj 𝑗 ≥ 2. 

6. Once the decision is made to move from Sj to Sj+1, each of the experts is asked to evaluate the 

results of stage Sj. This evaluation is equal to 𝑣𝑖𝑗𝑘 = (𝑇𝑖𝑗𝑘, 𝐼𝑖𝑗𝑘 , 𝐹𝑖𝑗𝑘). There is also a set of values 

𝑤𝑖𝑗𝑘 = (𝑤𝑇𝑖𝑗𝑘, 𝑤𝐼𝑖𝑗𝑘 , 𝑤𝐹𝑖𝑗𝑘) that represent the weights assigned by each expert to each of the di-

mensions within stage Sj. In this stage change, the following occurs: 

𝑣𝑖1𝑘 = (𝑇𝑖𝑗𝑘, 𝐼𝑖𝑗𝑘 , 𝐹𝑖𝑗𝑘) are converted into crisp values with the help of the score function using 

Equation 1: 

They are converted into ṽijk = 𝒮 ((Tijk, Iijk, Fijk)), w̃ijk = 𝒮 ((wTijk, wIijk, wFijk)). σ({w̃ijk}) and 

σ({ṽijk})  are calculated for each k. 

If σ({ṽijk}) > ϵ or σ({w̃ijk}) > ϵ, the experts are asked to reevaluate and then repeat this step. If 

not, go on to the next step. 

7. This stage is associated with a plithogenic evaluation such as: 

Pv1(v1j1, v1j2, v1j3, v1j4, v1j5)  =

((T1j1, I1j1, F1j1), (T1j2, I1j2, F1j2), (T1j3, I1j3, F1j3), (T1j4, I1j4, F1j4), (T1j5, I1j5, F1j5)), 

Pv2(v2j1, v2j2, v2j3, v2j4, v2j5)  =

((T2j1, I2j1, F2j1), (T2j2, I2j2, F2j2), (T2j3, I2j3, F2j3), (T2j4, I2j4, F2j4), (T2j5, I2j5, F2j5)), 

… 

Pvn(vnj1, vnj2, vnj3, vnj4, vnj5)  =

((Tnj1, Inj1, Fnj1), (Tnj2, Inj2, Fnj2), (Tnj3, Inj3, Fnj3), (Tnj4, Inj4, Fnj4), (Tnj5, Inj5, Fnj5)). 

In addition, the weights are as follows: 

Pw1(w1j1, w1j2, w1j3, w1j4, w1j5)  =

(
(𝑤T1j1, wI1j1, wF1j1), (𝑤T1j2, wI1j2, wF1j2), (wT1j3, wI1j3, wF1j3), (wT1j4, wI1j4, wF1j4),

(𝑤T1j5, wI1j5, wF1j5)
), 

Pw2(w2j1, w2j2, w2j3, w2j4, w2j5)  =

(
(wT2j1, wI2j1, wF2j1), (𝑤T2j2, wI2j2, wF2j2), (wT2j3, wI2j3, wF2j3), (wT2j4, wI2j4, wF2j4),

(𝑤T2j5, wI2j5, wF2j5)
), 

… 

Pwn(wnj1, wnj2, wnj3, wnj4, wnj5)  =

(
(𝑤Tnj1, wInj1, wFnj1), (𝑤Tnj2, wInj2, wFnj2), (𝑤Tnj3, wInj3, wFnj3), (wTnj4, wInj4, wFnj4),

(𝑤Tnj5, wInj5, wFnj5)
). 

These values are aggregated using the following equation: 

P𝑆j
(D1𝑆j

, D2𝑆j
, D3𝑆j

, D4𝑆j
, D5𝑆j

) =

((𝑇j1, 𝐼j1, 𝐹j1), (𝑇j2, 𝐼j2, 𝐹2j), (𝑇j3, 𝐼j3, 𝐹j3), (𝑇j4, 𝐼j4, 𝐹j4), (𝑇j5, 𝐼j5, 𝐹j5))    (3) 

Such that: 

(𝑇jk, 𝐼jk, 𝐹jk) = (⋀𝑁𝑖=1
𝑛 (wTijk⋀Tijk), ⋀𝑁𝑖=1

𝑛 (wIijk⋀Iijk), ⋀𝑁𝑖=1
𝑛 (wFijk⋀Fijk))  
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In this way, a final evaluation is obtained for this stage for all experts for each dimension. 

6. If ∀k 𝒮 ((Tjk, Ijk, Fjk)) ≥ θ then the objectives of the stage were satisfactorily met, 

Otherwise, the dimensions that were not met are determined, and improvements are recom-

mended to move on to the next stage. When j = 6, the overall evaluation of the entire process is 

made, and then the final stage is determined whether it was satisfactory. 

Let us illustrate this procedure with a hypothetical example. 

Example 2. Let us suppose there are three evaluators of the jth stage on the implementation of Design 

Thinking in a Peruvian higher education center. Let us assume that the evaluation results are summa-

rized in Table 2 for evaluation and in Table 3 for importance. 

Table 2: Results of the experts' assessment for the example of satisfactory achievement of objectives for the jth stage. 

 
Dimension/Expert e1 e2 e3 

D1 (0.6, 0.2,0.4) (0.8, 0.2,0.2) (0.8, 0.2,0.2) 

D2 (0.8,0.2,0.2) (1,0.2,0.2) (0.8,0,0.2) 

D3 (0.6,0.2,0.2) (0.8,0,0.2) (0.6,0.2,0) 

D4 (1,0,0) (0.8,0,0.2) (1,0.2,0.2) 

D5 (0.8,0.2,0.2) (0.6,0.2,0.2) (0.8,0.2,0) 

Table 3: Results of the weights assigned by the experts in the example on the importance of each dimension for the jth stage. 

 
Dimension/Expert e1 e2 e3 

D1 (1,0,0) (0.8,0.2,0.2) (0.6,0.2,0.4) 

D2 (0.8,0,0) (1,0,0) (0.8,0.2,0.2) 

D3 (0.8,0,0.2) (0.8,0.2,0.2) (1,0,0) 

D4 (0.6,0.4,0.2) (0.8,0.2,0) (0.6,0,0.4) 

D5 (0.5,0.4,0.5) (0.6,0.2,0.4) (0.4,0.2,0.6) 

 
Let us also set θ = 0.6 and ϵ = 0.2. 
 
Table 4 shows the results of applying the score function to the values in Table 2 and Table 3, as well 

as their standard deviations for each dimension. 

Table 4: Results of applying the score function to the assessments in Table 2 and their standard deviations for each dimension. 

 
Dimension/Expert e1 e2 e3 Standard De-

viation 

D1 0.66666667 0.8 0.8 0.06285394 
D2 0.8 0.86666667 0.86666667 0.03142697 
D3 0.73333333 0.86666667 0.8 0.05443311 
D4 1 0.86666667 0.86666667 0.06285394 
D5 0.8 0.73333333 0.86666667 0.05443311 

 
Table 5 shows the results of applying the score function to the values in Table 3 and the standard 

deviation. 
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Table 5: Results of applying the score function to the assessments in Table 3 and their standard deviations for each dimension. 

 
Dimension/Expert e1 e2 e3 Standard De-

viation 

D1 1 0.8 0.66666667 0.13698698 
D2 0.93333333 1 0.8 0.08314794 
D3 0.86666667 0.8 1 0.08314794 
D4 0.66666667 0.86666667 0.73333333 0.08314794 
D5 0.53333333 0.66666667 0.53333333 0.06285394 

 
From the results shown in Tables 4 and 5, the standard deviations of each of the dimensions are less 

than ϵ = 0.2, therefore it is considered that there is coherence in the experts' evaluations. 
Table 6 summarizes the results of applying Equation 3 as an aggregation of the results for each of 

the dimensions and the score function for each of them. 

Table 6: Aggregation results using Equation 3 and applying the score function for each dimension. 

 

Dimension Neutrosophic conjunctive aggregation Score function 

D1 (0.6, 0.2, 0.4) 0.66666667 

D2 (0.8, 0.2, 0.2) 0.8 

D3 (0.6, 0.2, 0.2) 0.73333333 

D4 (0.6, 0.4, 0.4) 0.6 

D5 (0.4, 0.4, 0.6) 0.46666667 

 
From Table 6 it can be seen that all the results of the score function are higher than the threshold 

θ = 0.6, except for Dimension 5, therefore it is recommended to analyze what to do, whether to continue 
to the next stage or work to improve the implementation of the jth stage. 

4. Conclusion 

Design Thinking is a methodology that has gained popularity in the business world today. It has 

also been successfully used in organizations within education and higher education, particularly in Peru. 

This methodology consists of six stages. In this paper, we propose five dimensions to measure in each 

stage and a method for evaluating and implementing Design Thinking in a Peruvian higher education 

center. The dimensions aim to measure the development of entrepreneurship and innovation compe-

tencies in students. To do this, we rely on Plithogenic Logic, especially the Plithogenic Neutrosophic 

Logic. This new logic allows uncertainty and indeterminacy to be taken into account within logic whose 

evaluations are subjective. It also allows for the evaluation of each dimension separately, thus better 

identifying which ones do or do not meet the minimum requirements. The proposed model enhances 

the flexibility of Classical Design Thinking, since it allows for peer evaluation among specialists, with 

agreement only reached if the evaluations between experts do not exceed a threshold. We also illustrate 

the usefulness of the method with an example. In future works, we will propose a final aggregate value 

for all dimensions. To do this, we will conduct a study on the dependence between the dimensions, 

obtaining values that will be part of the conjunction. 
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