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Abstract: Artificial Intelligence (AI) is becoming a key factor in transforming conventional
educational institutions in the age of digital transformation. The review and assessment of college
teaching competition plans, a field that has hitherto relied on human judgment, is one of the
newer uses. By utilizing Al, assessments might become more transparent, data-driven, and
uniform. This study investigates how Al-based solutions might improve feedback quality,
streamline the assessment process, and assist teachers in honing their pedagogical approaches.
Our goal is to provide an effective framework for assessing teaching competition strategies by
examining contemporary Al approaches and how they have been modified for use in educational
settings. We use the IndetermSoft Set to solve the indeterminacy in the criteria values. We use the
multi-criteria decision making (MCDM) method to show the ranks of alternatives. We use the
COBRA method as a MCDM to rank the alternatives.

Keywords: IndetermSoft Set; Artificial Intelligence; Teaching Competition Plans; Education;
Colleges.

1. Introduction

New possibilities for enhancing teaching methods at all levels, especially in higher education,
have been brought about by the development of Al technology. College teaching contests provide
a forum for showcasing cutting-edge teaching strategies, but their assessment systems frequently
have issues with scalability, consistency, and fairness. One of the most important steps toward a
more methodical and objective review procedure is the use of Al techniques for evaluating these
contests[1], [2]. Conventional techniques for assessing teaching competition plans mostly depend
on expert panels that use arbitrary criteria, which might result in discrepancies. The results may
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vary depending on the assessors' own biases, experience, and criteria for making judgments[3].
By evaluating lesson plans using established criteria, Al provides an option that guarantees a
more impartial and repeatable evaluation. The capacity of AI to manage intricate and
multifaceted evaluation tasks is one of its most important contributions to this discipline.
Submissions to teaching competitions may be examined from a variety of angles, including
originality, instructional design, engagement strategy, and learning results, using machine
learning techniques, natural language processing (NLP), and predictive analytics[4], [5]. The time
and effort required for comprehensive examinations can be significantly decreased by these
capabilities.

Real-time feedback production is another benefit of using Al into teaching plan assessment. Al
systems, in contrast to manual review, can quickly pinpoint areas of strength and development
and provide thorough recommendations. In addition to offering participants practical insights,
this kind of dynamic feedback promotes a culture of ongoing pedagogical practice development.

But there are obstacles to overcome when integrating Al technology into educational assessment.
It is important to carefully address issues like data privacy, model openness, and the danger of
relying too much on automated evaluations[6], [6]. A hybrid approach is necessary for effective
integration, one in which Al enhances human judgment rather than takes its place, guaranteeing
that subtle facets of high-quality instruction are not missed.

The creation of thorough evaluation criteria is another essential component in the implementation
of Al-based assessment systems. The criteria must be clear, reflective of many teaching
philosophies, and adaptable to various educational environments for AI models to function
efficiently. To create these frameworks, educators and technologists must work together.

Promising outcomes are shown by successful case studies from organizations that have tested Al-
based evaluation systems[7], [8]. Al can revolutionize the assessment of teaching competition
plans, as evidenced by increased evaluation accuracy, participant happiness, and richer feedback
content. These early adopters offer insightful information for broader college deployment.

This study offers a methodical strategy for implementing Al solutions for competition plan
evaluation instruction in colleges considering these advancements[9], [10]. We hope to provide a
useful resource for organizations wishing to update and improve their teaching evaluation
systems by examining different AI models, assessing their efficacy, and describing workable
implementation options.

2. IndetermSoft Set Model

Between 2018-2024 Smarandache [https://fs.unm.edu/TSS/] introduced six new types of soft sets:
HyperSoft Set, IndetermSoft Set, IndetermHyperSoft Set, SuperHyperSoft Set, TreeSoft Set,
ForestSoft Set[11], [12], [13], [14], [15]. This study uses the IndetermSoft set to solve the
uncertainty in the criteria values. The IndetermSoft set is used with the MCDM approach to
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compute the criteria weights and ranking the alternatives. Smarandache developed different
sets[11], [12].

K is a non-empty subset of Y, Y is a discourse universe, and P(K) is the powerset of K. Suppose
that D is a set of its values and that and is an attribute. D function F: D — (K) pertaining to the
values of one or more attributes is known as an IndetermSoft Set (Function); set A contains some
ambiguity[13], [14].

P(K) has some indeterminacy. Alternatively, if at least one attribute value v € D, then F(v) =
indeterminate (uncertain, ambiguous, or not unique). or any mix of those three situations.

An IndetermSoft Set is a soft set that contains a given quantity of indeterminate (ambiguous,
uncertain, alternate, conflicting) data or techniques, according to Smarandache.

We show the steps of the COBRA methodology to rank the alternatives.

The decision matrix is developed by experts and decision makers. Let experts evaluate the criteria
and alternatives. We integrate these criteria and alternatives into a single matrix.

Compute the criteria weights.
The weights of criteria are computed using the average method.

Normalize the decision matrix.

A U (1)

ij - maxri;
Compute the weighted decision matrix.
Hij = WAy @

Compute the distance values from ideal solutions

D; = max H;j; D; = min H;; for positive criteria 3)
Aj = min q;; ; B; = max q;;for positive criteria (4)
Yiz,Hij

Qj = #f (5)

Determine the distance to positive and cost criteria
2

T(D;) = \/Z;}=1(Dj — Hy) (6)
2

T(4;) = \/2}21(141' — Hy) (7)
2

1(0) = (0, — Hy) ®
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Determine the final distance

T;

_ T(D;)-T(4;)-1(Q;))

3 ©)

Order the alternatives

3. Application

We implemented the steps of the proposed approach for Artificial Intelligence Solutions for

Teaching Competition Plans Assessment in Colleges. We use eight criteria and seven alternatives.

This study has indeterminacy in the first and second criterion. So the IndetermSoft set is used to

solve this indeterminacy. We have seven plans such as: Integrative Learning Project Plan, Al-

Enhanced Interactive Lecture Strategy, Flipped Classroom Model for STEM Subjects,

Gamification-Based Language Learning Plan, Problem-Based Learning with IoT Applications,

Cross-Disciplinary Collaborative Workshop Series, Data-Driven Personalized Learning Paths

Design. We have eight criteria such as:

Innovation and Creativity {High, Medium, Low}

Alignment with Educational Objectives {Excellent, Good, Fair}
Feasibility of Implementation {Practical, Moderate, Challenging}
Technological Integration {High, Medium, Low}

Pedagogical Soundness {Strong, Adequate, Weak]}

Scalability Across Courses {Highly Scalable, Partially Scalable, Limited}
Assessment Methods and Tools {Comprehensive, Sufficient, Basic}
Student Engagement Potential {High, Medium, Low}

We select the criteria values such as:

C1:{High, Medium, Low}
C2: {Excellent, Good, Fair}
C3: {Practical}

C4: {High}

C5: {Strong}

C6: {Highly Scalable}

C7: {Comprehensive}

C8: {High}

So, we divide the criteria values into different sets such as:

o Set 1: C1: {High}, C2: {Excellent}, C3: {Practical}, C4: {High}, C5: {Strong}, C6: {Highly

Scalable}, C7: {Comprehensive}, C8: {High}.

o Set2: Cl: { High, Medium}, C2: { Excellent,}, C3: {Practical}, C4: {High}, C5: {Strong}, Cé:

{Highly Scalable}, C7: {Comprehensive}, C8: {High}.

o Set 3: Cl: { High, Medium, and Low}, C2: { Excellent }, C3: {Practical}, C4: {High}, C5:

{Strong}, C6: {Highly Scalable}, C7: {Comprehensive}, C8: {High}.
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o Set4: Cl: { High }, C2: {Excellent}, C3: {Practical}, C4: {High}, C5: {Strong}, C6: {Highly
Scalable}, C7: {Comprehensive}, C8: {High}.

o Set5: Cl: { High }, C2: { Excellent, Good}, C3: {Practical}, C4: {High}, C5: {Strong}, C6:
{Highly Scalable}, C7: {Comprehensive}, C8: {High}.

o Set 6: C1: { High }, C2: { Excellent, Good, Fair }, C3: {Practical}, C4: {High}, C5: {Strong},
Cé: {Highly Scalable}, C7: {Comprehensive}, C8: {High}.

Let three experts evaluate the criteria and alternatives to build the decision matrix. We combine
these value into a single matrix. We compute the criteria weights such as:

e (1 = 0.121142278
e (2 = 0.116289651
e (3 = 0.110285161
e (4 = 0.129811627
e (5 = 0.133473736
e (6 = 0.127446054
e (7 = 0.131094911
e (8 = 0.130456582

Set 1 results described such as:

Normalize the decision matrix using eq.(1) as shown in Fig 1.

Compute the weighted decision matrix using eq. (2) as shown in Fig 2.
Compute the distance values from ideal solutions using egs. (3,4, and 5).

Determine the distance to positive and cost criteria using egs. (6, 7, and 8) as shown in Figs 3,4,
and 5.

Determine the final distance using eq. (9).

Order the alternatives.
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Values in (C2)
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Values in (C4
Values in (C5)
Values in (C6)
Values in (C7)
Values in (C8)

Fig 1. The normalized decision matrix.
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Fig 2. The weighted decision matrix.
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Fig 4. The values of T(Aj).
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Values in (C1)
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Fig 5. The values of T(Q;).

Set 2 results described such as:

Normalize the decision matrix using eq.(1) as shown in Fig 6.

Compute the weighted decision matrix using eq. (2) as shown in Fig 7.
Compute the distance values from ideal solutions using egs. (3,4, and 5).

Determine the distance to positive and cost criteria using egs. (6, 7, and 8) as shown in Figs 8,9,
and 10.

Determine the final distance using eq. (9).

Order the alternatives.

Xun Lin, Xiaoli Feng, IndetermSoft Set for Artificial Intelligence Solutions for Teaching Competition Plans Assessment in
Colleges



Neutrosophic Sets and Systems, Vol. 85, 2025

618

Values in (C1)
Values in (C2)
Values in (C3)
Values in (C4
Values in (C5)

: . Values in (C6) 1.0
.d’ - :'- ! Va:ues?n{(:}'} 0.8
® J o ® Values in (C8)
L

1.0 0.0

Fig 6. The normalized decision matrix.
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Fig 7. The weighted decision matrix.
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Fig 8. The values of T(D;).
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Fig 9. The values of T(4;).
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Fig 10. The values of T(Q;).
Set 3 results described such as:
Normalize the decision matrix using eq.(1) as shown in Fig 11.
Compute the weighted decision matrix using eq. (2) as shown in Fig 12.
Compute the distance values from ideal solutions using egs. (3,4, and 5).

Determine the distance to positive and cost criteria using egs. (6, 7, and 8) as shown in Figs 13,14,
and 15.

Determine the final distance using eq. (9).

Order the alternatives.
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Fig 11. The normalized decision matrix.
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Fig 12. The weighted decision matrix.
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Fig 13. The values of T(D;).
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Fig 14. The values of T (4;).

Xun Lin, Xiaoli Feng, IndetermSoft Set for Artificial Intelligence Solutions for Teaching Competition Plans Assessment in
Colleges



Neutrosophic Sets and Systems, Vol. 85, 2025 623

Values in (C1)
Values in (C2)
Values in (C3)
Values in (C4

\ - Values in (C5)
r__ﬂ; ': Values in (C6) 1.0
| i .
o® Values in (C7)
® oo . ) 0.8
o - o ® — Values in (C8)
% o ® -ﬂ.

1.0 0.0

Fig 15. The values of T(Q;).
Set 4 results described such as:
Normalize the decision matrix using eq.(1) as shown in Fig 16.
Compute the weighted decision matrix using eq. (2) as shown in Fig 17.
Compute the distance values from ideal solutions using egs. (3,4, and 5).

Determine the distance to positive and cost criteria using egs. (6, 7, and 8) as shown in Figs 18,19,
and 20.

Determine the final distance using eq. (9).

Order the alternatives.
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Fig 16. The normalized decision matrix.
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Fig 17. The weighted decision matrix.
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Fig 18. The values of T(D;).
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Fig 19. The values of T (4;).
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Fig 20. The values of T(Q;).
Set 5 results described such as:
Normalize the decision matrix using eq.(1) as shown in Fig 21.
Compute the weighted decision matrix using eq. (2) as shown in Fig 22.
Compute the distance values from ideal solutions using egs. (3,4, and 5).

Determine the distance to positive and cost criteria using eqs. (6, 7, and 8) as shown in Figs 23,24,
and 25.

Determine the final distance using eq. (9).

Order the alternatives.
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Fig 21. The normalized decision matrix.
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Fig 22. The weighted decision matrix.
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Fig 23. The values of T(D;).
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Fig 24. The values of T(4;).
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Fig 25. The values of T(Q;).
Set 6 results described such as:
Normalize the decision matrix using eq.(1) as shown in Fig 26.
Compute the weighted decision matrix using eq. (2) as shown in Fig 27.
Compute the distance values from ideal solutions using egs. (3,4, and 5).

Determine the distance to positive and cost criteria using egs. (6, 7, and 8) as shown in Figs 28,29,
and 30.

Determine the final distance using eq. (9).

Order the alternatives.
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Fig 26. The normalized decision matrix.
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Fig 27. The weighted decision matrix.
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Fig 28. The values of T(D;).
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Fig 29. The values of T (4;).
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Fig 30. The values of T(Q;).

We obtain the final ranks of alternatives in each set such as:
Set 1
e Highest Performer: A6 (Rank 1 - lowest), A7 (2 - better).
e Mid Performers: A4 (3), A5 (4), A3 (5).
e Lower Performers: Al (6), A2 (7 - highest).

e A2 is the strongest (Rank 7); A6 is the weakest.

e Highest Performer: A6 (1), A7 (2).

e Mid Performers: Al (3), A4 (4), A5 (5).

e Lower Performers: A3 (6), A2 (7).

e A2 again is the strongest performer; A6 struggles.

Set 3
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e Highest Performer: A6 (1), A7 (2).
e Mid Performers: A5 (3), Al (4), A4 (5).
e Lower Performers: A2 (6), A3 (7).

e A3 is the best (Rank 7); A6 is the weakest.

e Highest Performer: A7 (1), A6 (2).
e Mid Performers: A3 (3), A5 (4), A4 (5).
e Lower Performers: A1 (6), A2 (7).

e A2 shows the highest performance (7); A7 is at the lowest (1).

e Highest Performer: A6 (1), A7 (2).
e Mid Performers: A3 (3), Al (4).
o Lower Performers: A2 (5), A4 (6), A5 (7).

e A5 shows the best result (7); A6 is the lowest.

e Highest Performer: A6 (1), A7 (2).

e Mid Performers: Al (3), A5 (4), A3 (5).

e Lower Performers: A2 (6), A4 (7).

e A4is the best performer (7); A6 the worst (1).
4. Conclusions

The evaluation of college teaching competition strategies might be revolutionized by artificial
intelligence. Al may overcome many of the long-standing drawbacks of conventional approaches
by introducing objectivity, scalability, and data-driven insights into the review process. However,
ethical issues, system openness, and the complementing function of human assessors must all be
carefully considered. Al-driven assessment tools will probably play a key role in initiatives to
foster excellent instruction and encourage academic achievement as education develops in
tandem with technology. We use the IndetermSoft Set to solve the indeterminacy in the criteria
values. This study has eight criteria and seven alternatives. The COBRA method is used to rank
the alternatives.
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