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Abstract: This study explores the multifaceted dimensions of vocational college instruction in 

innovation and entrepreneurship. With global economies increasingly relying on innovation as a 

driver of growth, higher education institutions are called upon to cultivate entrepreneurial 

mindsets among students. The study identifies and evaluates eight key criteria affecting 

instructional effectiveness and compares eight instructional strategies (alternatives) using a 

structured decision-making approach. The methodology integrates both quantitative and 

qualitative perspectives, ensuring a robust framework for analyzing instructional impact. The 

MOORA method is used to rank alternatives based on a set of criteria. The Double Framed 

HyperSoft Set (DFHS) is used to deal with the criteria values by using double framed. The 

findings highlight which strategies yield the most effective outcomes in fostering innovation-

oriented competencies. Results can guide vocational colleges in tailoring their curricula, teaching 

methods, and institutional support systems to nurture the next generation of entrepreneurs. The 

research also proposes practical recommendations for enhancing vocational college-based 

entrepreneurship instruction aligned with the best global practices and student need. 
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______________________________________________________________________________ 

1. Introduction  

Vocational colleges all around the world have realized in recent years how important it is to equip 

students with both academic knowledge and real-world skills for the quickly changing 

workplace. Since they give students the skills and mindset to think creatively, solve challenging 

problems, and support economic growth, innovation and entrepreneurship have become 
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essential parts of higher education curricula[1], [2]. One of the most important ways to make sure 

students are prepared to handle the opportunities and difficulties of the global economy is to 

incorporate innovation and entrepreneurship into vocational college curricula. 

One of the main ways that students can be introduced to the concepts of innovation and 

entrepreneurship is through vocational college instruction. Students' capacity to think critically, 

investigate novel ideas, and cultivate entrepreneurial abilities is significantly impacted by the way 

these subjects are taught[3], [4]. However, there is still a big disconnect between the theoretical 

information taught in classrooms and the real-world application of that knowledge, even with 

the increased focus on entrepreneurship in higher education. 

How well vocational colleges can teach innovation, and entrepreneurship depends on several 

factors. These elements include the faculty members' degree of experience and skill, the 

availability of tools like accelerators and incubators, the general culture of the school, and the 

backing of business partners[5], [6]. Furthermore, the teaching strategies employed—whether 

they include practical projects, case studies, or internships—are crucial in closing the knowledge 

gap between theory and practice. Gaining an understanding of these elements is essential to 

enhancing vocational college instruction in entrepreneurship and innovation. 

The faculty's experience is one of the most important elements in determining how well 

innovation and entrepreneurship education is shaped. Professors with real-world 

entrepreneurial or innovative expertise can offer students insightful advice and insights that go 

beyond conventional academic knowledge[7], [8]. Additionally, faculty development initiatives 

that focus on enhancing professors' teaching abilities can raise the standard of instruction. The 

learning experience for students can be greatly improved by making sure that teachers are 

knowledgeable on both the academic and practical facets of innovation. 

The infrastructure and resources required for innovation and entrepreneurship education must 

be provided by institutions. This includes tangible resources like innovation laboratories, 

financial support for student-run businesses, and collaborations with professionals in the field 

who can serve as mentors for students[9], [10]. It's also critical to establish a culture that promotes 

creativity, risk-taking, and teamwork. Since innovation frequently happens at the nexus of 

various fields, vocational colleges must also create conditions that stimulate multidisciplinary 

collaboration. 

Student learning outcomes can be significantly impacted by the teaching strategies used in 

vocational college courses on entrepreneurship and innovation. It's possible that conventional 

lecture-based methods are insufficient to promote creativity and problem-solving abilities. 

Project-based learning, experiential learning, and cooperative cooperation might be more 

successful tactics[11], [12]. These methods assist students in gaining real-world experience, 

interacting with real-world problems, and comprehending how to use creative thinking in a 

variety of settings. 
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Stronger industry-academia cooperation is required to increase the relevance of vocational 

college education. Vocational colleges can give students access to mentorship, internships, and 

practical projects that mimic real-world difficulties by collaborating with companies, startups, 

and other groups. These collaborations further close the gap between education and practice by 

exposing students to the newest trends, technology, and business difficulties in addition to 

helping them obtain real-world experience. 

Vocational colleges must modify their teaching methods to stay up with the rapidly changing 

landscape of innovation and entrepreneurship[13], [14]. A static curriculum is insufficient; 

academic institutions must constantly evaluate and enhance their teaching strategies. Vocational 

colleges can improve their teaching strategies, make sure they are addressing the needs of their 

students, and foster the next generation of creative thinkers and entrepreneurs by routinely 

collecting input from students, faculty, and industry partners. 

Criteria weighing plays a vital role in multi-criteria decision making (MCDM) processes, 

influencing the selection of optimal alternatives. Criteria weights are assigned using various 

weighting techniques[15], [16]. These techniques ensure a thorough assessment of the options by 

assisting in identifying the importance of each criterion in the decision-making process. Accurate 

and trustworthy decision outcomes depend on the proper estimation of criteria weights, 

particularly in situations where there are several criteria. Inaccurate weights may cause decisions 

to be less than ideal, possibly ignoring crucial aspects or placing too much emphasis on less 

significant ones[17], [18]. Because criterion weighting heavily relies on subjective expert 

assessments, one of the primary issues is the subjectivity involved in weight assignment, which 

can induce bias and inconsistency.  

This reliance may compromise the soundness of the decisions by producing different results 

depending on the opinions and experiences of the experts. These techniques can also be laborious 

and time-consuming, involving a great deal of data collecting and analysis. Decision-makers may 

be discouraged by this complexity from carefully examining all pertinent factors or from revising 

weights considering fresh information[19], [20]. As a result, choices based on out-of-date or 

insufficient information may not adequately address pressing issues. All these issues have the 

potential to greatly affect the results of decisions, especially in domains where accuracy and 

dependability are essential. 

Smarandache presented six new categories of soft sets, including the HyperSoft Set (2018), 

TreeSoft Set (2022), ForestSoft Set (2024), IndetermSoft Set (2022), IndetermHyperSoft Set (2022), 

and SuperHyperSoft Set[21], [22], [23]. 

2. Double Framed HyperSoft Set (DFHS) 

The definitions of the DFHS are shown in this section.  

Let U be a universal set and P(U) is the powerset of U. Let set of criteria 𝑐1, 𝑐2, … , 𝑐𝑛; 𝑛 ≥ 1 and the 

values of crietria 𝑎1, 𝑎2, … , 𝑎𝑛 𝑎𝑛𝑑 𝑎𝑖 ∩ 𝑎𝑗 = ∅ 𝑓𝑜𝑟 𝑖 ≠ 𝑗 
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Then the pair (𝜔1, 𝜔2), 𝑎1 × 𝑎2 × … × 𝑎𝑛  the 𝜔1, 𝜔2  are mapping from 𝑎1 × 𝑎2 × … × 𝑎𝑛 → 𝑃(𝑈) 

[24] 

Example  

Let set of alternatives 𝐴1, 𝐴2, 𝐴3, 𝐴4 and set of criteria with values such as: 

𝐶1 = {𝑐11, 𝑐12, 𝑐13, 𝑐14}                                                                                                                                                             (1) 

𝐶2 = {𝑐21, 𝑐22, 𝑐23, 𝑐24}                                                                                                                                     (2) 

𝐶3 = {𝑐31, 𝑐32, 𝑐33, 𝑐34}                                                                                                                                     (3) 

𝐶4 = {𝑐41, 𝑐42, 𝑐43, 𝑐44}                                                                                                                                               (4) 

Then a mapping (𝜔1, 𝜔2), 𝑎1 × 𝑎2 × … × 𝑎𝑛 → 𝑃(𝑈) Is called DFHS[25], [26] 

𝜔1(𝑐11, 𝑐21, 𝑐31, 𝑐41) = {𝐴1, 𝐴3}                                                                                                                                    (5) 

𝜔2(𝑐11, 𝑐21, 𝑐31, 𝑐41) = {𝐴2, 𝐴4}                                                                                                                         (6) 

𝜔1(𝑐11, 𝑐21, 𝑐31, 𝑐41) = {𝐴1}                                                                                                                                    (7) 

𝜔2(𝑐11, 𝑐21, 𝑐31, 𝑐41) = {𝐴2}                                                                                                                                    (8) 

We show the steps of the MOORA method under the DFHS to rank the alternatives based on the 

criteria weights. 

Experts created the decision matrix between the criteria using a scale between 0 and 1. The 

decision matrix is combined into a single matrix. We compute the criteria weights using the 

average method.  

Compute the ratio system such as: 

𝑄𝑖𝑗 = 𝑥𝑖𝑗/√∑ 𝑥𝑖𝑗
2

𝑚

𝑖=1

; 𝑖 = 1,2, … , 𝑚; 𝑗 = 1,2, … , 𝑛;                                                                                                (9) 

Compute the normalized values for positive and cost criteria such as 

𝐻𝑖 =  ∑ 𝑄𝑖𝑗

𝑔

𝑗=1

− ∑ 𝑄𝑖𝑗  

𝑛

𝑗=𝑖+1

                                                                                                                                        (10) 

Compute the weighted decision matrix 

𝑅𝑖 =  ∑ 𝑤𝑗𝐻𝑖𝑗

𝑔

𝑗=1

− ∑ 𝑤𝑗𝐻𝑖𝑗  

𝑛

𝑗=𝑔+1

                                                                                                                              (11) 

3. Results  
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This section shows the results of the DFHS to show the best alternatives based on a set of criteria. 

This study uses eight criteria and eight alternatives such as: 

The criteria with values such as: 

• Curriculum Relevance {High, Medium, Low} 

• Faculty Expertise {Expert, Competent, Novice} 

• Industry Collaboration {Strong, Moderate, Weak} 

• Student Engagement {Active, Passive, Inactive} 

• Resource Availability {Abundant, Adequate, Scarce} 

• Teaching Methodology {Innovative, Traditional, Mixed} 

• Institutional Support {Strong, Neutral, Weak} 

• Evaluation Techniques {Realistic, Theoretical, Mixed} 

The alternatives are: Traditional Lecture-Based Approach, Case-Based Teaching with Real 

Entrepreneurial Scenarios, Project-Based Learning with Start-Up Development, Industry 

Mentorship and Internship-Integrated Learning, Hackathons, Innovation Challenges, and 

Startup Competitions, Interdisciplinary Collaboration-Based Teaching, Online and Blended 

Entrepreneurship Programs, Problem-Based Learning Using Digital Prototyping Tools. 

Three experts created the decision matrices. We combine these decision matrices into a single 

matrix. We compute the criteria weights using the average method. 

C1= 0.1228, This criterion has moderate weight, indicating that aligning the curriculum with 

current innovation and entrepreneurship trends is important but not the most critical factor. 

C2= 0.1238, Slightly more important than C1, this shows that the qualifications and experience of 

faculty members are key in delivering effective instruction. 

C3= 0.1212, Also moderately weighted, this suggests that partnerships with industry are 

beneficial but may be secondary to internal academic factors. 

C4= 0.1446, This is the highest-weighted criterion, indicating that active student participation and 

interaction are considered crucial for improving instruction. 

C5= 0.1157, This has the lowest weight, suggesting that while having sufficient resources (labs, 

funding, materials) is helpful, it's not as pivotal as other pedagogical or structural elements. 

C6= 0.1249, This weight reflects that innovative teaching approaches (like project-based or 

experiential learning) are a strong factor in instructional effectiveness. 

C7= 0.1201, A moderate weight that shows vocational college-level backing (funding, policy, 

infrastructure) is a meaningful contributor to instructional success. 

C8= 0.1270, This relatively high weight emphasizes the importance of effective and realistic 

assessment methods in measuring and enhancing instructional quality. 
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We use the definitions of the DFHS to evaluate the alternatives, we divided the alternatives into 

double frames such as: 

First frame, ({High}, {Expert}, {Strong}, {Active}, {Abundant}, {Innovative}, {Strong}, {Mixed})={A1, 

A3, A5, A7}  

Second frame, ({High}, {Expert}, {Strong}, {Active}, {Abundant}, {Innovative}, {Strong}, 

{Mixed})={A2, A4, A6, A8} 

In the first frame: we show the results of the MOORA method such as: 

Compute the ratio system using eq. (9) as shown in Fig 1. 

Compute the normalized values for positive and cost criteria using eq. (10). 

Compute the weighted decision matrix using eq. (11) as shown in Fig 2. We obtained the final 

score as shown in Fig 3. We rank the alternatives as shown in Fig 4. 

 

Fig 1. The ratio system values. 



Neutrosophic Sets and Systems, Vol. 85, 2025                                                                                                                         59 

________________________________________________________________________________________________________ 

____________________________________________________________________________________________ 
Minyan Chen, Double Framed HyperSoft Set for Studies Factors That Influence and Ways to Improve Vocational College 

Instruction in Innovation and Entrepreneurship 

 

Fig 2. The weighted matrix. 
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Fig 3. The final score. 

 

Fig 4. The ranks of alternatives. 

In the second frame: we show the results of the MOORA method such as: 

Compute the ratio system using eq. (9) as shown in Fig 5. 

Compute the normalized values for positive and cost criteria using eq. (10). 

Compute the weighted decision matrix using eq. (11) as shown in Fig 6. We obtained the final 

score as shown in Fig 7. We rank the alternatives as shown in Fig 8. 
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Fig 5. The ratio system values. 
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Fig 6. The weighted matrix. 

 

Fig 7. The final score. 
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Fig 8. The ranks of alternatives. 

We show the analysis of the results of the two frames. In the first frame: 

A1, 2, A1 performs below top level, showing good potential but has room for improvement. It is 

considered a moderately strong choice. 

A3, 4, A3 holds the highest rank, indicating it is the most effective or competitive alternative 

among the four. It demonstrates excellent performance. 

A5, 1, A5 is the lowest ranked, suggesting weakness or underperformance in the evaluated 

criteria. It may require significant improvement. 

A7, 3, A7 ranks just below the top, showing strong performance, though not quite at the level of 

A3. It is a reliable and capable option. 

The ranks of the second frame: 

A2, 4, A2 is ranked highest, indicating it performs exceptionally well compared to others. It is the 

top choice with outstanding qualities or results. 

A4, 3, A4 is in the third position, reflecting solid performance, but it falls just short of being the 

best. It’s strong, but not quite exceptional. 

A6, 1, A6 is the lowest ranked, showing poor performance or underachievement. It needs 

significant improvement to reach higher ranks. 

A8, 2, A8 ranks second, indicating it performs above average but does not quite reach the level of 

A2. It’s a strong alternative, though not the best. 

4. Conclusions 

The evaluation revealed that innovation and entrepreneurship instruction must move beyond 

traditional teaching paradigms to stay relevant in today’s dynamic landscape. Strategies like 

project-based learning, industry mentorship, and hackathon-based learning scored the highest in 

effectiveness, particularly due to their strong alignment with experiential and applied learning 

models. These methods directly connect students with real-world challenges and entrepreneurial 

ecosystems. In contrast, conventional methods such as lecture-based instruction were less 

effective due to limited engagement and practical relevance. 

Furthermore, student engagement, curriculum relevance, and industry exposure emerged as top-

weighted criteria, indicating that effective instruction must center around immersion, relevance, 

and real-world application. Vocational colleges are encouraged to invest in platforms that 

support cross-disciplinary collaboration, provide access to innovation labs, and integrate 

technological tools to modernize instructional delivery. We used the Double Framed HyperSoft 

Set to deal with the criteria values. The MOORA method is used to rank the alternatives. 
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By prioritizing active and experiential methods, institutions can significantly improve student 

outcomes in innovation and entrepreneurship. This study contributed to a practical decision-

making model for administrators and educators seeking to elevate their programs and produce 

the next generation of changemakers. 
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