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Abstract: In the contemporary educational ecosystem, mental health has emerged as a pivotal 

aspect of holistic student development. The integration of big data analytics offers a 

transformative path for evaluating the effectiveness of mental health education at universities. 

This study proposes a comprehensive framework that merges data-driven tools with pedagogical 

strategies to assess key indicators of mental health support efficacy. Ten criteria—including 

accessibility, awareness, analytics integration, and data ethics—are used to evaluate a diverse set 

of intervention alternatives ranging from AI-based detection systems to immersive VR training. 

By applying a structured multi-criteria decision-making (MCDM) approach, this research 

identifies optimal strategies that ensure privacy, responsiveness, and personalized support. The 

findings not only guide administrators in refining their mental health initiatives but also 

contribute to academic research by introducing a scalable evaluation model that can adapt across 

institutional contexts. We use the Linguistic Confidence Interval Neutrosophic Numbers 

(LCINN) to overcome uncertainty and vague information. We use the EDAS method to rank the 

alternatives and select the best strategies. 

 

Keywords: Linguistic Confidence Interval Neutrosophic Numbers; Big Data Analytics; Mental 

Health Education. 

______________________________________________________________________________ 

1. Introduction  

As universities witness rising concern over student mental health, the need for scalable, data-

informed evaluation mechanisms has become urgent. Traditional qualitative assessments, while 

insightful, lack the robustness and precision to navigate the complexity of emotional well-being 

in academic environments[1], [2]. The era of big data brings forth unprecedented opportunities 
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for educators and administrators to track, analyze, and respond to mental health indicators in 

real time. With vast digital footprints left through academic platforms, social media, and 

behavioral analytics, it is now possible to detect patterns that signal distress or disengagement[3], 

[4]. 

However, the incorporation of big data analytics into mental health education requires a careful 

balance between effectiveness and ethical responsibility. Criteria such as data privacy, early 

warning accuracy, and student receptivity must be evaluated in harmony to avoid unintended 

consequences[5], [6]. This study aims to construct a dynamic evaluation framework that not only 

gauges the effectiveness of current interventions but also ranks them against criteria drawn from 

technological, pedagogical, and psychological domains. The application of MCDM methods 

enables the prioritization of alternatives based on both quantitative metrics and stakeholder 

preferences[7], [8]. From app-based trackers to AI-driven sentiment analysis and virtual 

simulations, modern educational environments are testing a wide spectrum of tools. Each of these 

carries unique advantages and potential risks, making comparative evaluation critical for 

decision-making. 

Our proposed model highlights the importance of integrating student feedback, behavior 

patterns, and academic stress markers into institutional decision pipelines. Real-time monitoring 

tools enhance institutional responsiveness and facilitate early intervention. In doing so, the paper 

contributes to the evolution of university mental health systems from reactive to predictive 

paradigms, offering a roadmap for continuous improvement through evidence-based evaluation 

and technological innovation[9], [10]. 

A significant area of study in decision theory and methodology is linguistic decision making 

(LDM). Since linguistic data is ideally matched to human thought patterns and expressions in 

intricate decision-making situations, LDM has drawn the interest of several academics and 

applications. Hesitant fuzzy linguistic sets (HFLSs) were developed and used in multiple criteria 

(group) decision-making (MCDM) to represent various linguistic word values in a hesitant 

scenario[11], [12]. 

Then, reluctant fuzzy LDM issues were tackled using a variety of techniques, including an 

outranking approach. Hesitant intuitionistic fuzzy linguistic sets (HIFLSs), which are based on 

an extension of HFLSs, were applied to MCGDM problems. Additionally, several scholars 

suggested HFLS with fuzzy confidence and hesitant intuitionistic fuzzy linguistic aggregation 

operators for solving MCDM issues[13], [14]. 

The HFLS and HIFLS cannot be represented separately by true, false, and indeterminate linguistic 

variables because of their hesitant feature, which only contains distinct linguistic values rather 

than identical linguistic values. Ye et al. [15] recently proposed a linguistic neutrosophic 

multivalued set/element (LNMS/LNME) that may have true, false, and indeterminate linguistic 

term sequences (LTSs) with the same or distinct linguistic values. In the meanwhile, they 

established the correlation coefficients of CLNSs for the assessment of mine safety and suggested 
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a transformation strategy from LNMS to the consistency linguistic neutrosophic set (CLNS) to 

carry out the operation problem of various LTS duration in LNMS[16]. 

2. Linguistic confidence interval neutrosophic number (LCINN) 

This section shows definitions of the LCINN to solve the uncertainty and vague information[17]. 

The score function of the LCINN is defined as: 
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We show the steps of the EDAS method to rank the alternatives. We build the decision matrix 

using LCINN.  The LCINN is converted to crisp values and combined to a single matrix. After 

that, we obtain the weights of criteria by the average method.  

Attain the average solution  

𝑉𝑗 =
∑ 𝑥𝑖𝑗

𝑚
𝑖=1

𝑚
; 𝑖 = 1,… ,𝑚; 𝑗 = 1,… , 𝑛                                                                                                                                         (10) 

Attain the distances from the 𝑉𝑗 values for positive and cost criteria. 

𝑃𝑉𝑖𝑗 =
max(0,(𝑥𝑖𝑗−𝑉𝑗))

𝑉𝑗
                                                                                                                                                    (11) 

𝑁𝑉𝑖𝑗 =
max(0,(𝑉𝑗−𝑥𝑖𝑗))

𝑉𝑗
                                                                                                                                                   (12) 

𝑃𝑉𝑖𝑗 =
max(0,(𝑉𝑗−𝑥𝑖𝑗))

𝑉𝑗
                                                                                                                                                   (13) 
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𝑁𝑉𝑖𝑗 =
max(0,(𝑥𝑖𝑗−𝑉𝑗))

𝑉𝑗
                                                                                                                                                   (14) 

Compute the weighted 𝑃𝑉𝑖𝑗  𝑎𝑛𝑑 𝑁𝑉𝑖𝑗 

𝑆𝑃𝑉𝑖𝑗 = ∑ 𝑃𝑉𝑖𝑗
𝑛
𝑗=1 𝑤𝑗                                                                                                                                                   (15) 

𝑆𝑁𝑉𝑖𝑗 = ∑ 𝑁𝑉𝑖𝑗
𝑛
𝑗=1 𝑤𝑗                                                                                                                                                   (16) 

Compute the weighted normalized 𝑃𝑉𝑖𝑗  𝑎𝑛𝑑 𝑁𝑉𝑖𝑗 
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𝑆𝑃𝑉𝑖𝑗
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                                                                                                                                                   (17) 
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𝑆𝑁𝑉𝑖𝑗
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                                                                                                                                                  (18) 

Compute the appraisal score 

𝐴𝑖 =
𝑁𝑆𝑁𝑉𝑖𝑗+𝑁𝑆𝑃𝑉𝑖𝑗

2
                                                                                                                                                  (19) 

Rank the alternatives. 

3. Results  

This section shows the steps of the proposed approach. This study uses ten criteria and eight 

alternatives. Ten criteria are: Student Awareness of Mental Health, Accessibility of Counseling 

Services, Integration of Big Data Tools, Early Warning and Prediction Accuracy, Student 

Satisfaction with Programs, Training Level of Mental Health Educators, Privacy Protection and 

Data Ethics, Emotional and Behavioral Analytics, Adaptability of Educational Content, Real-time 

Monitoring and Feedback System. Eight alternatives are: Traditional Lecture-Based Mental 

Health Programs, Peer-Support and Counseling Integration, App-Based Mental Health Tracking 

Tools, AI-Driven Early Detection Systems, Social Media Sentiment Analysis Framework, Hybrid 

Online-Offline Support Platforms, Biometric Data Monitoring for Stress Detection, Virtual 

Reality-Based Mindfulness Training. 

Three experts use LCINN to evaluate the criteria and alternatives as shown in Tables 1-3. We 

convert the LCINN to crisp values using score function. These values are combined into a single 

matrix as shown in Fig 1.  We obtain the criteria weights as in Fig 2.  

Table 1. The first LCINN. 

 C1 C2 C3 C4 C5 C6 C7 C8 C9 C10 

A

1 

<[η5.8080, η6.5920]
, 

[η1.3802, η2.6198], 
[η1.1235, η2.8765]> 

<[η5.6160, η7.1840]
, 

[η1.8080, η2.5920], 
[η1.4080, η2.1920]> 

<[η6.4080, η7.1920]
, 

[η1.4666, η2.9334], 
[η1.3802, η2.6198]> 

<[η5.1235, η6.8765]
, 

[η1.1199, η2.0801], 
[η1.9199, η2.8801]> 

<[η4.8160, η6.3840]
, 

[η1.4666, η2.9334], 
[η1.8080, η2.5920]> 

<[η5.0666, η6.5334]
, 

[η1.0666, η2.5334], 
[η1.4666, η2.9334]> 

<[η4.8160, η6.3840]
, 

[η1.4666, η2.9334], 
[η1.8080, η2.5920]> 

<[η4.8160, η6.3840]
, 

[η1.4666, η2.9334], 
[η1.8080, η2.5920]> 

<[η5.8080, η6.5920]
, 

[η1.3802, η2.6198], 
[η1.1235, η2.8765]> 

<[η4.8160, η6.3840]
, 

[η1.4666, η2.9334], 
[η1.8080, η2.5920]> 

A

2 

<[η5.0666, η6.5334]
, 

[η1.0666, η2.5334], 
[η1.4666, η2.9334]> 

<[η5.4666, η6.9334]
, 

[η1.4080, η2.1920], 
[η1.1199, η2.0801]> 

<[η5.8080, η6.5920]
, 

[η1.3802, η2.6198], 
[η1.1235, η2.8765]> 

<[η5.6160, η7.1840]
, 

[η1.8080, η2.5920], 
[η1.4080, η2.1920]> 

<[η6.4080, η7.1920]
, 

[η1.4666, η2.9334], 
[η1.3802, η2.6198]> 

<[η5.1235, η6.8765]
, 

[η1.1199, η2.0801], 
[η1.9199, η2.8801]> 

<[η5.1235, η6.8765]
, 

[η1.1199, η2.0801], 
[η1.9199, η2.8801]> 

<[η5.8080, η6.5920]
, 

[η1.3802, η2.6198], 
[η1.1235, η2.8765]> 

<[η5.6160, η7.1840]
, 

[η1.8080, η2.5920], 
[η1.4080, η2.1920]> 

<[η5.1235, η6.8765]
, 

[η1.1199, η2.0801], 
[η1.9199, η2.8801]> 
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A

3 

<[η4.8160, η6.3840]
, 

[η1.4666, η2.9334], 
[η1.8080, η2.5920]> 

<[η5.4666, η6.9334]
, 

[η1.4080, η2.1920], 
[η1.1199, η2.0801]> 

<[η6.4080, η7.1920]
, 

[η1.4666, η2.9334], 
[η1.3802, η2.6198]> 

<[η5.1235, η6.8765]
, 

[η1.1199, η2.0801], 
[η1.9199, η2.8801]> 

<[η4.8160, η6.3840]
, 

[η1.4666, η2.9334], 
[η1.8080, η2.5920]> 

<[η4.8160, η6.3840]
, 

[η1.4666, η2.9334], 
[η1.8080, η2.5920]> 

<[η6.4080, η7.1920]
, 

[η1.4666, η2.9334], 
[η1.3802, η2.6198]> 

<[η5.4666, η6.9334]
, 

[η1.4080, η2.1920], 
[η1.1199, η2.0801]> 

<[η6.4080, η7.1920]
, 

[η1.4666, η2.9334], 
[η1.3802, η2.6198]> 

<[η6.4080, η7.1920]
, 

[η1.4666, η2.9334], 
[η1.3802, η2.6198]> 

A

4 

<[η5.1235, η6.8765]
, 

[η1.1199, η2.0801], 
[η1.9199, η2.8801]> 

<[η5.8080, η6.5920]
, 

[η1.3802, η2.6198], 
[η1.1235, η2.8765]> 

<[η5.6160, η7.1840]
, 

[η1.8080, η2.5920], 
[η1.4080, η2.1920]> 

<[η5.8080, η6.5920]
, 

[η1.3802, η2.6198], 
[η1.1235, η2.8765]> 

<[η5.4666, η6.9334]
, 

[η1.4080, η2.1920], 
[η1.1199, η2.0801]> 

<[η5.8080, η6.5920]
, 

[η1.3802, η2.6198], 
[η1.1235, η2.8765]> 

<[η5.6160, η7.1840]
, 

[η1.8080, η2.5920], 
[η1.4080, η2.1920]> 

<[η5.1235, η6.8765]
, 

[η1.1199, η2.0801], 
[η1.9199, η2.8801]> 

<[η5.1235, η6.8765]
, 

[η1.1199, η2.0801], 
[η1.9199, η2.8801]> 

<[η5.6160, η7.1840]
, 

[η1.8080, η2.5920], 
[η1.4080, η2.1920]> 

A

5 

<[η6.4080, η7.1920]
, 

[η1.4666, η2.9334], 
[η1.3802, η2.6198]> 

<[η5.4666, η6.9334]
, 

[η1.4080, η2.1920], 
[η1.1199, η2.0801]> 

<[η5.1235, η6.8765]
, 

[η1.1199, η2.0801], 
[η1.9199, η2.8801]> 

<[η4.8160, η6.3840]
, 

[η1.4666, η2.9334], 
[η1.8080, η2.5920]> 

<[η5.0666, η6.5334]
, 

[η1.0666, η2.5334], 
[η1.4666, η2.9334]> 

<[η4.8160, η6.3840]
, 

[η1.4666, η2.9334], 
[η1.8080, η2.5920]> 

<[η5.0666, η6.5334]
, 

[η1.0666, η2.5334], 
[η1.4666, η2.9334]> 

<[η6.4080, η7.1920]
, 

[η1.4666, η2.9334], 
[η1.3802, η2.6198]> 

<[η5.4666, η6.9334]
, 

[η1.4080, η2.1920], 
[η1.1199, η2.0801]> 

<[η5.0666, η6.5334]
, 

[η1.0666, η2.5334], 
[η1.4666, η2.9334]> 

A

6 

<[η5.6160, η7.1840]
, 

[η1.8080, η2.5920], 
[η1.4080, η2.1920]> 

<[η5.1235, η6.8765]
, 

[η1.1199, η2.0801], 
[η1.9199, η2.8801]> 

<[η6.4080, η7.1920]
, 

[η1.4666, η2.9334], 
[η1.3802, η2.6198]> 

<[η5.8080, η6.5920]
, 

[η1.3802, η2.6198], 
[η1.1235, η2.8765]> 

<[η5.0666, η6.5334]
, 

[η1.0666, η2.5334], 
[η1.4666, η2.9334]> 

<[η5.8080, η6.5920]
, 

[η1.3802, η2.6198], 
[η1.1235, η2.8765]> 

<[η4.8160, η6.3840]
, 

[η1.4666, η2.9334], 
[η1.8080, η2.5920]> 

<[η5.6160, η7.1840]
, 

[η1.8080, η2.5920], 
[η1.4080, η2.1920]> 

<[η5.8080, η6.5920]
, 

[η1.3802, η2.6198], 
[η1.1235, η2.8765]> 

<[η4.8160, η6.3840]
, 

[η1.4666, η2.9334], 
[η1.8080, η2.5920]> 

A

7 

<[η5.0666, η6.5334]
, 

[η1.0666, η2.5334], 
[η1.4666, η2.9334]> 

<[η6.4080, η7.1920]
, 

[η1.4666, η2.9334], 
[η1.3802, η2.6198]> 

<[η5.1235, η6.8765]
, 

[η1.1199, η2.0801], 
[η1.9199, η2.8801]> 

<[η5.4666, η6.9334]
, 

[η1.4080, η2.1920], 
[η1.1199, η2.0801]> 

<[η5.6160, η7.1840]
, 

[η1.8080, η2.5920], 
[η1.4080, η2.1920]> 

<[η5.6160, η7.1840]
, 

[η1.8080, η2.5920], 
[η1.4080, η2.1920]> 

<[η5.0666, η6.5334]
, 

[η1.0666, η2.5334], 
[η1.4666, η2.9334]> 

<[η5.0666, η6.5334]
, 

[η1.0666, η2.5334], 
[η1.4666, η2.9334]> 

<[η5.4666, η6.9334]
, 

[η1.4080, η2.1920], 
[η1.1199, η2.0801]> 

<[η5.1235, η6.8765]
, 

[η1.1199, η2.0801], 
[η1.9199, η2.8801]> 

A

8 

<[η5.4666, η6.9334]
, 

[η1.4080, η2.1920], 
[η1.1199, η2.0801]> 

<[η5.6160, η7.1840]
, 

[η1.8080, η2.5920], 
[η1.4080, η2.1920]> 

<[η5.4666, η6.9334]
, 

[η1.4080, η2.1920], 
[η1.1199, η2.0801]> 

<[η5.1235, η6.8765]
, 

[η1.1199, η2.0801], 
[η1.9199, η2.8801]> 

<[η6.4080, η7.1920]
, 

[η1.4666, η2.9334], 
[η1.3802, η2.6198]> 

<[η6.4080, η7.1920]
, 

[η1.4666, η2.9334], 
[η1.3802, η2.6198]> 

<[η5.6160, η7.1840]
, 

[η1.8080, η2.5920], 
[η1.4080, η2.1920]> 

<[η5.4666, η6.9334]
, 

[η1.4080, η2.1920], 
[η1.1199, η2.0801]> 

<[η5.8080, η6.5920]
, 

[η1.3802, η2.6198], 
[η1.1235, η2.8765]> 

<[η4.8160, η6.3840]
, 

[η1.4666, η2.9334], 
[η1.8080, η2.5920]> 

 

Table 2. The second LCINN. 

 C1 C2 C3 C4 C5 C6 C7 C8 C9 C10 

A

1 

<[η5.4666, η6.9334]
, 

[η1.4080, η2.1920], 
[η1.1199, η2.0801]> 

<[η5.6160, η7.1840]
, 

[η1.8080, η2.5920], 
[η1.4080, η2.1920]> 

<[η6.4080, η7.1920]
, 

[η1.4666, η2.9334], 
[η1.3802, η2.6198]> 

<[η5.1235, η6.8765]
, 

[η1.1199, η2.0801], 
[η1.9199, η2.8801]> 

<[η4.8160, η6.3840]
, 

[η1.4666, η2.9334], 
[η1.8080, η2.5920]> 

<[η5.8080, η6.5920]
, 

[η1.3802, η2.6198], 
[η1.1235, η2.8765]> 

<[η4.8160, η6.3840]
, 

[η1.4666, η2.9334], 
[η1.8080, η2.5920]> 

<[η5.4666, η6.9334]
, 

[η1.4080, η2.1920], 
[η1.1199, η2.0801]> 

<[η5.0666, η6.5334]
, 

[η1.0666, η2.5334], 
[η1.4666, η2.9334]> 

<[η4.8160, η6.3840]
, 

[η1.4666, η2.9334], 
[η1.8080, η2.5920]> 

A

2 

<[η5.8080, η6.5920]
, 

[η1.3802, η2.6198], 
[η1.1235, η2.8765]> 

<[η4.8160, η6.3840]
, 

[η1.4666, η2.9334], 
[η1.8080, η2.5920]> 

<[η5.8080, η6.5920]
, 

[η1.3802, η2.6198], 
[η1.1235, η2.8765]> 

<[η5.6160, η7.1840]
, 

[η1.8080, η2.5920], 
[η1.4080, η2.1920]> 

<[η6.4080, η7.1920]
, 

[η1.4666, η2.9334], 
[η1.3802, η2.6198]> 

<[η5.1235, η6.8765]
, 

[η1.1199, η2.0801], 
[η1.9199, η2.8801]> 

<[η5.1235, η6.8765]
, 

[η1.1199, η2.0801], 
[η1.9199, η2.8801]> 

<[η5.4666, η6.9334]
, 

[η1.4080, η2.1920], 
[η1.1199, η2.0801]> 

<[η5.6160, η7.1840]
, 

[η1.8080, η2.5920], 
[η1.4080, η2.1920]> 

<[η5.1235, η6.8765]
, 

[η1.1199, η2.0801], 
[η1.9199, η2.8801]> 

A

3 

<[η5.6160, η7.1840]
, 

[η1.8080, η2.5920], 
[η1.4080, η2.1920]> 

<[η4.8160, η6.3840]
, 

[η1.4666, η2.9334], 
[η1.8080, η2.5920]> 

<[η6.4080, η7.1920]
, 

[η1.4666, η2.9334], 
[η1.3802, η2.6198]> 

<[η5.1235, η6.8765]
, 

[η1.1199, η2.0801], 
[η1.9199, η2.8801]> 

<[η4.8160, η6.3840]
, 

[η1.4666, η2.9334], 
[η1.8080, η2.5920]> 

<[η5.4666, η6.9334]
, 

[η1.4080, η2.1920], 
[η1.1199, η2.0801]> 

<[η5.1235, η6.8765]
, 

[η1.1199, η2.0801], 
[η1.9199, η2.8801]> 

<[η5.1235, η6.8765]
, 

[η1.1199, η2.0801], 
[η1.9199, η2.8801]> 

<[η6.4080, η7.1920]
, 

[η1.4666, η2.9334], 
[η1.3802, η2.6198]> 

<[η5.1235, η6.8765]
, 

[η1.1199, η2.0801], 
[η1.9199, η2.8801]> 

A

4 

<[η6.4080, η7.1920]
, 

[η1.4666, η2.9334], 
[η1.3802, η2.6198]> 

<[η5.8080, η6.5920]
, 

[η1.3802, η2.6198], 
[η1.1235, η2.8765]> 

<[η5.6160, η7.1840]
, 

[η1.8080, η2.5920], 
[η1.4080, η2.1920]> 

<[η5.0666, η6.5334]
, 

[η1.0666, η2.5334], 
[η1.4666, η2.9334]> 

<[η5.4666, η6.9334]
, 

[η1.4080, η2.1920], 
[η1.1199, η2.0801]> 

<[η5.0666, η6.5334]
, 

[η1.0666, η2.5334], 
[η1.4666, η2.9334]> 

<[η5.6160, η7.1840]
, 

[η1.8080, η2.5920], 
[η1.4080, η2.1920]> 

<[η6.4080, η7.1920]
, 

[η1.4666, η2.9334], 
[η1.3802, η2.6198]> 

<[η5.1235, η6.8765]
, 

[η1.1199, η2.0801], 
[η1.9199, η2.8801]> 

<[η5.6160, η7.1840]
, 

[η1.8080, η2.5920], 
[η1.4080, η2.1920]> 

A

5 

<[η5.1235, η6.8765]
, 

[η1.1199, η2.0801], 
[η1.9199, η2.8801]> 

<[η4.8160, η6.3840]
, 

[η1.4666, η2.9334], 
[η1.8080, η2.5920]> 

<[η5.1235, η6.8765]
, 

[η1.1199, η2.0801], 
[η1.9199, η2.8801]> 

<[η5.4666, η6.9334]
, 

[η1.4080, η2.1920], 
[η1.1199, η2.0801]> 

<[η5.8080, η6.5920]
, 

[η1.3802, η2.6198], 
[η1.1235, η2.8765]> 

<[η5.6160, η7.1840]
, 

[η1.8080, η2.5920], 
[η1.4080, η2.1920]> 

<[η5.0666, η6.5334]
, 

[η1.0666, η2.5334], 
[η1.4666, η2.9334]> 

<[η5.6160, η7.1840]
, 

[η1.8080, η2.5920], 
[η1.4080, η2.1920]> 

<[η5.4666, η6.9334]
, 

[η1.4080, η2.1920], 
[η1.1199, η2.0801]> 

<[η5.8080, η6.5920]
, 

[η1.3802, η2.6198], 
[η1.1235, η2.8765]> 

A

6 

<[η5.6160, η7.1840]
, 

[η1.8080, η2.5920], 
[η1.4080, η2.1920]> 

<[η5.0666, η6.5334]
, 

[η1.0666, η2.5334], 
[η1.4666, η2.9334]> 

<[η5.4666, η6.9334]
, 

[η1.4080, η2.1920], 
[η1.1199, η2.0801]> 

<[η5.8080, η6.5920]
, 

[η1.3802, η2.6198], 
[η1.1235, η2.8765]> 

<[η5.6160, η7.1840]
, 

[η1.8080, η2.5920], 
[η1.4080, η2.1920]> 

<[η6.4080, η7.1920]
, 

[η1.4666, η2.9334], 
[η1.3802, η2.6198]> 

<[η4.8160, η6.3840]
, 

[η1.4666, η2.9334], 
[η1.8080, η2.5920]> 

<[η5.8080, η6.5920]
, 

[η1.3802, η2.6198], 
[η1.1235, η2.8765]> 

<[η5.8080, η6.5920]
, 

[η1.3802, η2.6198], 
[η1.1235, η2.8765]> 

<[η4.8160, η6.3840]
, 

[η1.4666, η2.9334], 
[η1.8080, η2.5920]> 

A

7 

<[η5.0666, η6.5334]
, 

[η1.0666, η2.5334], 
[η1.4666, η2.9334]> 

<[η5.6160, η7.1840]
, 

[η1.8080, η2.5920], 
[η1.4080, η2.1920]> 

<[η5.8080, η6.5920]
, 

[η1.3802, η2.6198], 
[η1.1235, η2.8765]> 

<[η5.6160, η7.1840]
, 

[η1.8080, η2.5920], 
[η1.4080, η2.1920]> 

<[η6.4080, η7.1920]
, 

[η1.4666, η2.9334], 
[η1.3802, η2.6198]> 

<[η5.1235, η6.8765]
, 

[η1.1199, η2.0801], 
[η1.9199, η2.8801]> 

<[η5.6160, η7.1840]
, 

[η1.8080, η2.5920], 
[η1.4080, η2.1920]> 

<[η5.4666, η6.9334]
, 

[η1.4080, η2.1920], 
[η1.1199, η2.0801]> 

<[η5.4666, η6.9334]
, 

[η1.4080, η2.1920], 
[η1.1199, η2.0801]> 

<[η4.8160, η6.3840]
, 

[η1.4666, η2.9334], 
[η1.8080, η2.5920]> 

A

8 

<[η5.4666, η6.9334]
, 

[η1.4080, η2.1920], 
[η1.1199, η2.0801]> 

<[η6.4080, η7.1920]
, 

[η1.4666, η2.9334], 
[η1.3802, η2.6198]> 

<[η5.6160, η7.1840]
, 

[η1.8080, η2.5920], 
[η1.4080, η2.1920]> 

<[η6.4080, η7.1920]
, 

[η1.4666, η2.9334], 
[η1.3802, η2.6198]> 

<[η5.1235, η6.8765]
, 

[η1.1199, η2.0801], 
[η1.9199, η2.8801]> 

<[η6.4080, η7.1920]
, 

[η1.4666, η2.9334], 
[η1.3802, η2.6198]> 

<[η6.4080, η7.1920]
, 

[η1.4666, η2.9334], 
[η1.3802, η2.6198]> 

<[η5.8080, η6.5920]
, 

[η1.3802, η2.6198], 
[η1.1235, η2.8765]> 

<[η5.8080, η6.5920]
, 

[η1.3802, η2.6198], 
[η1.1235, η2.8765]> 

<[η5.1235, η6.8765]
, 

[η1.1199, η2.0801], 
[η1.9199, η2.8801]> 

 

Table 3. The third LCINN. 

 C1 C2 C3 C4 C5 C6 C7 C8 C9 C10 

A

1 

<[η5.0666, η6.5334]
, 

[η1.0666, η2.5334], 
[η1.4666, η2.9334]> 

<[η5.6160, η7.1840]
, 

[η1.8080, η2.5920], 
[η1.4080, η2.1920]> 

<[η6.4080, η7.1920]
, 

[η1.4666, η2.9334], 
[η1.3802, η2.6198]> 

<[η5.1235, η6.8765]
, 

[η1.1199, η2.0801], 
[η1.9199, η2.8801]> 

<[η5.1235, η6.8765]
, 

[η1.1199, η2.0801], 
[η1.9199, η2.8801]> 

<[η5.8080, η6.5920]
, 

[η1.3802, η2.6198], 
[η1.1235, η2.8765]> 

<[η4.8160, η6.3840]
, 

[η1.4666, η2.9334], 
[η1.8080, η2.5920]> 

<[η4.8160, η6.3840]
, 

[η1.4666, η2.9334], 
[η1.8080, η2.5920]> 

<[η5.8080, η6.5920]
, 

[η1.3802, η2.6198], 
[η1.1235, η2.8765]> 

<[η5.4666, η6.9334]
, 

[η1.4080, η2.1920], 
[η1.1199, η2.0801]> 

A

2 

<[η5.0666, η6.5334]
, 

[η1.0666, η2.5334], 
[η1.4666, η2.9334]> 

<[η5.1235, η6.8765]
, 

[η1.1199, η2.0801], 
[η1.9199, η2.8801]> 

<[η5.8080, η6.5920]
, 

[η1.3802, η2.6198], 
[η1.1235, η2.8765]> 

<[η5.6160, η7.1840]
, 

[η1.8080, η2.5920], 
[η1.4080, η2.1920]> 

<[η6.4080, η7.1920]
, 

[η1.4666, η2.9334], 
[η1.3802, η2.6198]> 

<[η5.1235, η6.8765]
, 

[η1.1199, η2.0801], 
[η1.9199, η2.8801]> 

<[η5.1235, η6.8765]
, 

[η1.1199, η2.0801], 
[η1.9199, η2.8801]> 

<[η5.8080, η6.5920]
, 

[η1.3802, η2.6198], 
[η1.1235, η2.8765]> 

<[η5.6160, η7.1840]
, 

[η1.8080, η2.5920], 
[η1.4080, η2.1920]> 

<[η5.1235, η6.8765]
, 

[η1.1199, η2.0801], 
[η1.9199, η2.8801]> 

A

3 

<[η5.4666, η6.9334]
, 

[η1.4080, η2.1920], 
[η1.1199, η2.0801]> 

<[η6.4080, η7.1920]
, 

[η1.4666, η2.9334], 
[η1.3802, η2.6198]> 

<[η6.4080, η7.1920]
, 

[η1.4666, η2.9334], 
[η1.3802, η2.6198]> 

<[η5.1235, η6.8765]
, 

[η1.1199, η2.0801], 
[η1.9199, η2.8801]> 

<[η5.6160, η7.1840]
, 

[η1.8080, η2.5920], 
[η1.4080, η2.1920]> 

<[η6.4080, η7.1920]
, 

[η1.4666, η2.9334], 
[η1.3802, η2.6198]> 

<[η6.4080, η7.1920]
, 

[η1.4666, η2.9334], 
[η1.3802, η2.6198]> 

<[η4.8160, η6.3840]
, 

[η1.4666, η2.9334], 
[η1.8080, η2.5920]> 

<[η6.4080, η7.1920]
, 

[η1.4666, η2.9334], 
[η1.3802, η2.6198]> 

<[η6.4080, η7.1920]
, 

[η1.4666, η2.9334], 
[η1.3802, η2.6198]> 
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A

4 

<[η5.1235, η6.8765]
, 

[η1.1199, η2.0801], 
[η1.9199, η2.8801]> 

<[η5.6160, η7.1840]
, 

[η1.8080, η2.5920], 
[η1.4080, η2.1920]> 

<[η5.1235, η6.8765]
, 

[η1.1199, η2.0801], 
[η1.9199, η2.8801]> 

<[η5.8080, η6.5920]
, 

[η1.3802, η2.6198], 
[η1.1235, η2.8765]> 

<[η5.8080, η6.5920]
, 

[η1.3802, η2.6198], 
[η1.1235, η2.8765]> 

<[η5.6160, η7.1840]
, 

[η1.8080, η2.5920], 
[η1.4080, η2.1920]> 

<[η5.6160, η7.1840]
, 

[η1.8080, η2.5920], 
[η1.4080, η2.1920]> 

<[η5.1235, η6.8765]
, 

[η1.1199, η2.0801], 
[η1.9199, η2.8801]> 

<[η5.1235, η6.8765]
, 

[η1.1199, η2.0801], 
[η1.9199, η2.8801]> 

<[η5.6160, η7.1840]
, 

[η1.8080, η2.5920], 
[η1.4080, η2.1920]> 

A

5 

<[η6.4080, η7.1920]
, 

[η1.4666, η2.9334], 
[η1.3802, η2.6198]> 

<[η5.0666, η6.5334]
, 

[η1.0666, η2.5334], 
[η1.4666, η2.9334]> 

<[η6.4080, η7.1920]
, 

[η1.4666, η2.9334], 
[η1.3802, η2.6198]> 

<[η5.1235, η6.8765]
, 

[η1.1199, η2.0801], 
[η1.9199, η2.8801]> 

<[η5.1235, η6.8765]
, 

[η1.1199, η2.0801], 
[η1.9199, η2.8801]> 

<[η5.8080, η6.5920]
, 

[η1.3802, η2.6198], 
[η1.1235, η2.8765]> 

<[η5.8080, η6.5920]
, 

[η1.3802, η2.6198], 
[η1.1235, η2.8765]> 

<[η6.4080, η7.1920]
, 

[η1.4666, η2.9334], 
[η1.3802, η2.6198]> 

<[η4.8160, η6.3840]
, 

[η1.4666, η2.9334], 
[η1.8080, η2.5920]> 

<[η5.8080, η6.5920]
, 

[η1.3802, η2.6198], 
[η1.1235, η2.8765]> 

A

6 

<[η5.6160, η7.1840]
, 

[η1.8080, η2.5920], 
[η1.4080, η2.1920]> 

<[η5.1235, η6.8765]
, 

[η1.1199, η2.0801], 
[η1.9199, η2.8801]> 

<[η5.6160, η7.1840]
, 

[η1.8080, η2.5920], 
[η1.4080, η2.1920]> 

<[η6.4080, η7.1920]
, 

[η1.4666, η2.9334], 
[η1.3802, η2.6198]> 

<[η6.4080, η7.1920]
, 

[η1.4666, η2.9334], 
[η1.3802, η2.6198]> 

<[η5.1235, η6.8765]
, 

[η1.1199, η2.0801], 
[η1.9199, η2.8801]> 

<[η4.8160, η6.3840]
, 

[η1.4666, η2.9334], 
[η1.8080, η2.5920]> 

<[η5.6160, η7.1840]
, 

[η1.8080, η2.5920], 
[η1.4080, η2.1920]> 

<[η4.8160, η6.3840]
, 

[η1.4666, η2.9334], 
[η1.8080, η2.5920]> 

<[η4.8160, η6.3840]
, 

[η1.4666, η2.9334], 
[η1.8080, η2.5920]> 

A

7 

<[η5.8080, η6.5920]
, 

[η1.3802, η2.6198], 
[η1.1235, η2.8765]> 

<[η6.4080, η7.1920]
, 

[η1.4666, η2.9334], 
[η1.3802, η2.6198]> 

<[η5.8080, η6.5920]
, 

[η1.3802, η2.6198], 
[η1.1235, η2.8765]> 

<[η5.6160, η7.1840]
, 

[η1.8080, η2.5920], 
[η1.4080, η2.1920]> 

<[η5.6160, η7.1840]
, 

[η1.8080, η2.5920], 
[η1.4080, η2.1920]> 

<[η6.4080, η7.1920]
, 

[η1.4666, η2.9334], 
[η1.3802, η2.6198]> 

<[η5.8080, η6.5920]
, 

[η1.3802, η2.6198], 
[η1.1235, η2.8765]> 

<[η5.8080, η6.5920]
, 

[η1.3802, η2.6198], 
[η1.1235, η2.8765]> 

<[η4.8160, η6.3840]
, 

[η1.4666, η2.9334], 
[η1.8080, η2.5920]> 

<[η5.1235, η6.8765]
, 

[η1.1199, η2.0801], 
[η1.9199, η2.8801]> 

A

8 

<[η4.8160, η6.3840]
, 

[η1.4666, η2.9334], 
[η1.8080, η2.5920]> 

<[η5.6160, η7.1840]
, 

[η1.8080, η2.5920], 
[η1.4080, η2.1920]> 

<[η4.8160, η6.3840]
, 

[η1.4666, η2.9334], 
[η1.8080, η2.5920]> 

<[η5.0666, η6.5334]
, 

[η1.0666, η2.5334], 
[η1.4666, η2.9334]> 

<[η5.0666, η6.5334]
, 

[η1.0666, η2.5334], 
[η1.4666, η2.9334]> 

<[η5.6160, η7.1840]
, 

[η1.8080, η2.5920], 
[η1.4080, η2.1920]> 

<[η5.6160, η7.1840]
, 

[η1.8080, η2.5920], 
[η1.4080, η2.1920]> 

<[η4.8160, η6.3840]
, 

[η1.4666, η2.9334], 
[η1.8080, η2.5920]> 

<[η5.0666, η6.5334]
, 

[η1.0666, η2.5334], 
[η1.4666, η2.9334]> 

<[η4.8160, η6.3840]
, 

[η1.4666, η2.9334], 
[η1.8080, η2.5920]> 

 

 

Fig 1. The aggregated decision matrix. 
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Fig 2. The weights of factors. 

 

Eq. (10) is used to attain the average solution.  

Eqs. (11-14) are used to attain the distances from the 𝑉𝑗 values for positive and cost criteria as 

shown in Figs 3 and 4  

Eqs. (15 and 16) are used to compute the weighted 𝑃𝑉𝑖𝑗  𝑎𝑛𝑑 𝑁𝑉𝑖𝑗 as shown in Fig 5 and 6.  

Eqs. (17 and 18) are used to compute the weighted normalized 𝑃𝑉𝑖𝑗  𝑎𝑛𝑑 𝑁𝑉𝑖𝑗 as shown in Fig 7 

and 8. 

Eq. (19) is used to compute the appraisal score as shown in Fig 9.  

Rank the alternatives as shown in Fig 10. 
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Fig 3. The values of 𝑃𝑉𝑖𝑗. 

 

Fig 4. The values of 𝑁𝑉𝑖𝑗. 
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Fig 5. The values of 𝑆𝑃𝑉𝑖𝑗. 

 

Fig 6. The values of 𝑆𝑁𝑉𝑖𝑗. 
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Fig 7. The values of 𝑁𝑆𝑃𝑉𝑖𝑗. 

 

Fig 8. The values of 𝑁𝑆𝑁𝑉𝑖𝑗. 
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Fig 9. The values of 𝐴𝑖. 

 

Fig 10. The rank of alternatives. 
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4. Comparative Analysis 

This section shows the comparative study between the proposed approach and other methods 

such as: RAM Method, TOPSIS Method, VIKOR Method, PROMETHEE Method. Then we use 

the criteria weights by the proposed approach. Then we show the comparative results as shown 

in Fig 11. The results show the proposed approach is effective compared to other methods. The 

proposed approach and other methods show alternative 6 is the best and alternative 5 is the worst 

 

 

Fig 11. Comparative analysis. 

5. Conclusions 

This research underscores the significance of leveraging big data analytics to elevate the standard 

of mental health education in higher institutions. By establishing a robust evaluative structure 

based on multi-dimensional criteria, universities can better align their support systems with 

student needs. This study proposed a MCDM methodology for ranking the alternatives and 

obtaining the weights of criteria. We used the Linguistic Confidence Interval Neutrosophic 

Numbers to overcome uncertainty and vague information. The EDAS method is used to rank the 

alternatives. 

The outcomes of this study not only assist in choosing the most impactful intervention strategies 

but also demonstrate that technological advancement, when ethically managed, can bridge the 
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gap between psychological support and academic success. Future work may extend this model 

to incorporate cross-cultural dynamics and longitudinal data, further enriching its application 

across global academic settings. 
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