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Abstract—Sports colleges are the highest educational level in 

China's higher education system to cultivate sports professionals. 

They shoulder the arduous task of cultivating sports talents with 

innovative spirit and practical ability, and contribute to the 

country's sports and education undertakings. Through the study 

of the service performance of the teaching management 

departments in sports colleges, it is beneficial for teaching 

management workers to establish the central position of teaching 

work more firmly in their thoughts and actions, transform their 

work style, enhance their ideological awareness of serving 

teaching work, serve teaching, teachers, and students, closely focus 

on teaching work to provide various services, strive to improve the 

level of management services, and make improving service levels 

and optimizing service quality an important part of improving the 

teaching management level in sports colleges. The management 

performance evaluation of teaching services in sports colleges and 

universities is regarded as the defined multiple-attribute decision-

making (MADM). Recently, the CoCoSo and entropy technique 

was utilized to cope with MADM. The double-valued neutrosophic 

sets (DVNSs) are utilized as a technique for characterizing fuzzy 

information during the management performance evaluation of 

teaching services in sports colleges and universities. In this study, 

double-valued neutrosophic number CoCoSo (DVNN-CoCoSo) 

technique is administrated for MADM in light with DVNN 

Euclidean distance (DVNNED) and DVNN Logarithmic distance 

(DVNNLD). Finally, numerical example for management 

performance evaluation of teaching services in sports colleges and 

universities is put forward to show the DVNN-CoCoSo technique. 

The major contribution of this study is administrated: (1) DVNN-

CoCoSo technique is administrated for MADM in light with 

DVNNED and DVNNLD; (2) The objective weights are considered 

through entropy technique; (3) numerical example for 

management performance evaluation of teaching services in 

sports colleges and universities and some comparative analysis are 

administrated to verify the DVNN-CoCoSo technique. 

Keywords—Multiple-Attribute Decision-Making (MADM); 
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I. INTRODUCTION 

Cultivating talents is the basic function and fundamental 
task of higher education institutions in China, and the central 
task of schools is often teaching work. Therefore, teaching 

management plays a particularly important role [1]. Sports 
colleges and universities have an important mission in 
developing the national sports industry, advancing China 
towards a sports powerhouse, building an innovative country, 
and enhancing the country's competitiveness in development 
[2-4]. Sports colleges have various functions such as cultivating 
senior specialized sports talents for national construction, 
conducting sports scientific research, and engaging in social 
services [5-7]. They actively adapt to the development needs of 
the national sports industry with sports as their characteristics 
[8-10]. Teaching management is the core function of the 
teaching management department, which has unique 
characteristics of complexity, complexity, and repetition. In the 
process of development, sports colleges have gradually shown 
a trend of expanding their scale, comprehensive professional 
settings, and diversified educational levels [11, 12]. The 
difficulty and complexity of teaching management are 
increasing, and with the continuous deepening of information 
technology in teaching management, the requirements for the 
quality and information acquisition ability of managers are 
becoming higher and higher [13, 14]. With the continuous 
deepening of the implementation of the credit system, the 
transition from the academic year system to academic year 
credit system, and the transformation to the credit system, the 
original teaching management work methods, management 
methods, and systems seem somewhat inadequate and difficult 
to adapt to. The number of disciplines and majors in sports 
colleges is increasing, and the number of students on campus is 
also increasing [15-18]. The unified management by the school 
appears to have a huge coverage, and it is also difficult to 
achieve effective management after implementing secondary 
college management. In the practice of teaching management, 
we may encounter such phenomena: the school's decision-
making and work ideas cannot be well implemented. There are 
more discussions on teaching work than practical ones, and the 
problems raised during the meetings are often not solved [19, 
20]. The same problems are raised year by year and occur year 
by year. The school's rules and regulations lack a certain degree 
of constraint ability; Inadequate work arrangement; The 
execution process is sloppy, etc. Although schools have 
attempted to link the implementation of their respective 
departments with performance, the results have been minimal. 
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Low efficiency in handling affairs, unreasonable management 
structure, low overall business quality of management 
personnel, poor channels for uploading and issuing information, 
and emphasis on form over connotation in goal management 
and management performance evaluation [21-24]. The 
management methods are not entirely scientific, the 
hierarchical and categorical distinctions in management are 
insufficient, the system is rigid, the response to new things is 
slow, and the phenomenon of habitual defense is obvious [25, 
26]. Political management is too broad, administrative 
intervention in teaching management is too strong, the official 
centric ideology is severe, there are too many checkpoints, 
work transparency is poor, coordination is insufficient, the 
tendency towards government is obvious, and the rule of man 
is greater than the rule of law. These phenomena have been 
troubling many workers engaged in teaching management [27]. 
Sports colleges are the highest educational level in China's 
higher education system to cultivate sports professionals. They 
shoulder the arduous task of cultivating sports talents with 
innovative spirit and practical ability, and contribute to the 
country's sports and education undertakings [28-30]. The 
construction of teaching management performance is achieved 
by adopting scientific management methods, mobilizing the 
enthusiasm, initiative, and creativity of the majority of teaching 
staff in their work, correcting their service attitude, enhancing 
their consciousness of actively serving teaching work, thereby 
improving work efficiency and ability, and better implementing 
the school's policies and guidelines [31-33]. 

The management performance evaluation of teaching 
services in sports colleges and universities is regarded as the 
defined MADM. Recently, the CoCoSo [34] and entropy [35] 
has been used to cope with MADM. The DVNSs [36] are used 
as a technique for characterizing fuzzy information during the 
management performance evaluation of teaching services in 
sports colleges and universities. Furthermore, many techniques 
employed CoCoSo technique [34] and entropy [35] separately 
to manage the MADM. Until now, no or few techniques have 
been administrated on entropy technique [35] and CoCoSo [34] 
under DVNSs. Therefore, the DVNN-CoCoSo model is 
founded to manage the MADM. Finally, numerical example for 
management performance evaluation of teaching services in 
sports colleges and universities and comparative analysis is 
administrated to validate the DVNN-CoCoSo model. The major 
research motivation of this work is managed: (1) the novel 
MADM is put forward based on CoCoSo and entropy technique 
under DVNSs. (2) The objective weights are considered 
through entropy technique. (3) The new MADM technique 
based on DVNN-CoCoSo technique is proposed for 
management performance evaluation of teaching services in 
sports colleges and universities. (4) numerical example for 
management performance evaluation of teaching services in 
sports colleges and universities and comparative analysis are 
employed to prove the DVNN-CoCoSo model. 

The framework of this study is administrated. Section II 
introduces the DVNSs. In Section III, the DVNN-CoCoSo 
technique is administrated for MADM. In Section IV, 
numerical example for blended teaching quality decision 
evaluation is administrated and comparative analysis is 
conducted. The final study ends in Section V. 

II. PRELIMINARIES 

Kandasamy [36] administrated the DVNSs. 

Definition 1 [36]. The DVNSs RA in is put forward: 

   

   

, , ,
.

,

A A

A A

RT RIT
RA

RIF RF

  


 

   
    
      (1) 

where  ART  is truth-membership,  ARIT   is 

indeterminacy leaning towards  ART  ,  ARIF   is 

indeterminacy leaning towards  ARF  ,  ARF   is falsity-

membership,

         , , , 0,1A A A ART RIT RIF RF     , 

       0 4A A A ART RIT RIF RF        . 

The DVNN is expressed as

 , , ,A A A ARA RT RT RIF RF , where

 , , , 0 1A A A ART RIT RIF RF  ,

0 4A A A ART RIT RIF RF     . 

Definition 2 [36]. Let  , , ,A A A ARA RT RT RIF RF be 

the DVNN, the score value is administrated: 

 
 2

4

A A A ART RIT RIF RF
SV RA

   


, 

   0,1SV RA      (2) 

Definition 3 [36]. Let  , , ,A A A ARA RT RT RIF RF  

be the DVNN, the accuracy value is administrated: 

 
 

4

A A A ART RIT RIF RF
AV RA

  
 , 

   0,1AV RA       (3) 

The order for DVNNs is administrated. 

Definition 4[36]. Let  , , ,A A A ARA RT RT RIF RF  

and  , , ,B B B BRB RT RT RIF RF , 
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4

A A A ART RIT RIF RF
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 , 
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4

A A A ART RIT RIF RF
AV RA

  
 , 

 
 

4

B B B BRT RIT RIF RF
AV RB

  
 , if 

   SV RA SV RB , RA RB ; if 

   SV RA SV RB , (1)if    AV RA AV RB , 

RA RB ; (2) if    AV RA AV RB , RA RB . 

Definition 5 [36]. Let  , , ,A A A ARA RT RT RIF RF  

and  , , ,B B B BRB RT RT RIF RF  be two DVNNs, the 

operations are administrated: 
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Definition 6[36]. Let  , , ,A A A ARA RT RT RIF RF  and 

 , , ,B B B BRB RT RT RIF RF , the DVNN Euclidean 

distance (DVNNED) between  , , ,A A A ARA RT RT RIF RF  

and  , , ,A A A ARA RT RT RIF RF  is: 

 

2 2

2 2

1
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      (4) 

Definition 7. Let  , , ,A A A ARA RT RT RIF RF  and 

 , , ,B B B BRB RT RT RIF RF , the DVNN Logarithmic 

distance (DVNNLD) between  , , ,A A A ARA RT RT RIF RF  

and  , , ,B B B BRB RT RT RIF RF  is administrated: 
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III. DVNN-COCOSO APPROACH FOR MADM WITH ENTROPY 

WEIGHT 

The DVNN-CoCoSo technique is administrated for MADM. 

Let  1 2, , , mRA RA RA RA  be alternatives, 

 1 2, , , nRG RG RG RG  be attributes with weight rw , 

where  0,1jrw  ,

1

1
n

j

j

rw


 . Suppose that assessed 

information are DVNNs 

   = , , ,ij ij ij ij ijm n m n
RM RM RT RIT RIF RF

 
 . 

Then, DVNN-CoCoSo technique is put forward MADM 
(see Fig. 1). 

Step 1. Put forward the DVNN-matrix  ij m n
RM RM




 = , , ,ij ij ij ij m n
RT RIT RIF RF


 

11 12 1

21 22 2

1 2

n

n

ij m n

m m mn

RM RM RM

RM RM RM
RM RM

RM RM RM



 
 
      
 
   

(6) 

 , , ,ij ij ij ij ijRM RT RIT RIT RF
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DVNN-CoCoSo approach for MADM In line with Euclidean 
distance and Logarithmic distance

Step 1. Put forward the DVNN-matrix (RM)

Step 2. Normalize the  DVNN-matrix (RM) to form the matrix (NRM)

 Step 3. Administrate the DVNN negative ideal decision solution 

(DVNNNIDS)

Step 4. Administrate the attribute weight through CRITIC

Step 5. Administrate the DVNN weighted averaging information 

(DVNNWAI)

Step 6.Administrate the DVNN weighted geometric information 

(DVNNWGI)

Step 7. Administrate the three sorting strategies for relative importance

Step 8. Administrate the sorted values (DVNNR)

Step 9. In line with DVNNR, the largest DVNNR is the optimal choice

 
Fig. 1. DVNN-CoCoSo technique for MADM in line with Euclidean distance and Logarithmic distance. 

Step 2. Normalize the

   = , , ,ij ij ij ij ijm n m n
UR UR UT UIT UIF UF

 


into

   = , , ,N N N N

ij ij ij ij ijm n m n
NRM NRM RT RIT RIF RF

 


 

 

 

 

, , ,

, , ,    

, , ,   cost 

N N N N

ij ij ij ij ij

ij ij ij ij j

ij ij ij ij j

NRM RT RIT RIF RF

RT RIT RIF RF RG is benefit attribute

RF RIF RIT RT RG is attribute






 


，

，
(8) 

Step 3. Administrate the DVNN negative ideal decision 
solution (DVNNNIDS): 

  

1 2, ,

, n

DVNNNIDS DVNNNIDS
DVNNNIDS

DVNNNIDS

 
  
  (9) 

 , , ,N N N N

j j j j jDVNNNIDS RT RIT RIF RF   
(10) 

 

 = min , , ,

j

N N N N

ij ij ij ij
i

DVNNSV DVNNNIDS

DVNNSV RT RIT RIF RF
(11) 

Step 4. Administrate the attribute weight through CRITIC. 

The CRITIC [37] is administrated to obtain the objective 
weight. 
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1) Administrate the DVNNED and DVNNLD of iRA from 

DVNNNIDS. 
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2) Administrate the DVNN correlation decision coefficient (DVNNCDC): 
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3) Administrate the DVNN standard deviation 

( jDVNNSD ): 

 
2

1

1
,

1
j ij j

i

m
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 (17) 

(4) Administrate the weight numbers: 
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k
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    (18) 

Step 5. Administrate the DVNN weighted averaging 
information (DVNNWAI). 
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Step 6. Administrate the DVNN weighted geometric information (DVNNWGI). 

 

 1

,
2 .

,

jrw

n
ij j

i

j
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                (20) 

Step 7. Administrate the three sorting strategies for relative 
importance. 
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.i i
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where iaDVNNR
is arithmetic average of 

,iDVNNWAI DVNNWGI
, ibDVNNR

 is relative scores 

of 
,i IDVNNWAI DVNNWG

, and icDVNNR
is balanced 

compromise of 
,i IDVNNWAI DVNNWG

. 

Step 8. Administrate the sorted values iDVNNR . 

3

3

ia ib ic

i
ia ib ic

DVNN DVNN DVNN

DVNN DVN N

R R R

R RN DVNN DVR N R

 
 

   
 
   (24) 

Step 9. Administrate the alternatives with

 1,2, ,iDVNNR i m  , and higher 
iDVNNR is better 

alternative. 

IV. EXAMPLE STUDY AND COMPARATIVE ANALYSIS 

A. Example Study for Management Performance Evaluation 

of Teaching Services in Sports Colleges and Universities 

The current teaching management in universities is 
becoming increasingly complex, and some teaching 
management personnel have deficiencies in concepts, 
professional qualities, knowledge, and mentality, which leads 
to a certain degree of insufficient human resources in the actual 
operation process of teaching management [38-40]. 

Collaboration and teamwork between teaching management 
departments are beneficial for members to overcome their own 
knowledge limitations, which can be achieved through rotation 
of teaching management positions or team work based on the 
time period of teaching management work. The reasonable flow 
of teaching management personnel within the department is an 
effective way for personal knowledge to be shared within the 
organization, which is conducive to knowledge transfer among 
members [41, 42]. The teaching management work of schools 
is mainly focused on supporting teaching work, and the nature 
of services is very obvious. In the practice of teaching 
management, teaching managers should establish the 
ideological consciousness of serving teaching work, serving 
grassroots, teaching, teachers, and students, and closely focus 
on providing various services around teaching work, striving to 
improve the level of management services [43-46]. To some 
extent, the process of service is the process of knowledge 
transfer. Teaching managers can openly express their opinions, 
maintain efficient communication with other managers, 
teachers, and students, promote the integration of various 
information in business relationships, and improve the 
behavioral paradigm of teaching managers. Continuously 
learning in the management process, emphasizing the learning 
process, summarizing the problems or advantages discovered in 
practice, and internalizing the correct experiences of these 
learning outcomes into organizational memory [47-49]. By 
establishing a long-term learning mechanism, a common 
communication channel is created for explicit and implicit 
knowledge within the organization, forming a shared learning 
system and accelerating the flow of knowledge within the 
organization [17, 50, 51]. We will adhere to the methods of 
development and reform to solve the problems in progress, 
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vigorously promote innovation in the teaching management 
system and mechanism, further improve the level of teaching 
management, enhance the awareness and quality of teaching 
management services, and achieve the goal of cultivating high-
quality composite applied talents with innovative spirit and 
practical ability [52-55]. Education, scientific research, and 
training will develop comprehensively, coordinated, and 
sustainably. People use defensive reasoning for thinking and 
action in their daily lives and work because they have 
developed this habit for a long time in such an environment. 
Habitual defense is an important protective factor that prevents 
people from bravely facing and correcting mistakes, and 
hinders organizations from continuously learning and 
developing. In the process of teaching management reform in 
schools, we often encounter such problems. In the face of either 
new and old systems or innovation, we both face the dilemma 
of autonomy and control [56-58]. So, self-protection emerged, 
with a vague and unclear attitude towards new things, fearing 
that change would harm one's own interests. Establishing a 
creative learning environment in teaching management practice, 
improving the reflective learning ability of management 
personnel, and promoting the continuous development of 
teaching management [59]. The management performance 
evaluation of teaching services in sports colleges and 
universities is MADM. There are five possible sports colleges 

and universities  1,2,3, 4,5iRA i   are assessed in light 

with four attributes: ①RG1 is the student feedback results; 
②RG2 is the blended teaching management costs; ③RG3 is 
the blended teaching attitude; ④RG4 is the invited peer review 
recognition. RG2 is the cost. Then, the DVNN-CoCoSo model 
is administrated for management performance evaluation of 
teaching services in sports colleges and universities. 

Step 1. Put forward the DVNN-matrix  
5 4ijRM UR



 

 

as in Table I. 

TABLE I. DVNN INFORMATION 

 RG1 RG2 

RA1 (0.35,0.64, 0.13, 0.46) (0.42, 0.36, 0.45, 0.38) 

RA2 (0.53, 0.42,0.35, 0.54) (0.63, 0.56, 0.37, 0.42) 

RA3 (0.46, 0.35, 0.49,0.43) (0.29, 0.35, 0.46, 0.24) 

RA4 (0.43, 0.34, 0.37, 0.42) (0.34, 0.53, 0.42, 0.46) 

RA5 (0.35, 0.46,0.39, 0.37) (0.37, 0.59, 0.36, 0.29) 

 RG3 RG4 

RA1 (0.49, 0.26, 0.58, 0.45) (0.36, 0.38, 0.23, 0.43) 

RA2 (0.42, 0.31,0.52, 0.43) (0.42, 0.57,0.16, 0.45) 

RA3 (0.25, 0.39,0.37, 0.46) (0.49, 0.54,0.32, 0.41) 

RA4 (0.32, 0.46, 0.45, 0.39) (0.35, 0.51,0.39, 0.42) 

RA5 (0.34, 0.48,0.42, 0.37) (0.37, 0.64,0.15, 0.48) 

Step 2. Normalize the DVNN matrix  
5 4ijRM UR


 to

 
5 4ijNRM NRM


  (see Table II). 

TABLE II. THE NORMALIZED DVNNS 

 RG1 RG2 

RA1 (0.25, 0.39,0.37, 0.46) (0.41, 0.32,0.54, 0.49) 

RA2 (0.32, 0.46, 0.45, 0.39) (0.42, 0.39,0.51, 0.35) 

RA3 (0.34, 0.48,0.42, 0.37) (0.48, 0.15,0.64, 0.37) 

RA4 (0.49, 0.26, 0.58, 0.45) (0.43, 0.23, 0.38, 0.36) 

RA5 (0.42, 0.31,0.52, 0.43) (0.45, 0.16,0.57, 0.42) 

 RG3 RG4 

RA1 (0.43, 0.34, 0.37, 0.42) (0.34, 0.53, 0.42, 0.46) 

RA2 (0.35, 0.46,0.39, 0.37) (0.37, 0.59, 0.36, 0.29) 

RA3 (0.35,0.64, 0.13, 0.46) (0.42, 0.36, 0.45, 0.38) 

RA4 (0.53, 0.42,0.35, 0.54) (0.63, 0.56, 0.37, 0.42) 

RA5 (0.46, 0.35, 0.49,0.43) (0.29, 0.35, 0.46, 0.24) 

Step 3. Administrate the weight numbers (Table III). 

TABLE III. THE WEIGHT NUMBERS 

 RG1 RG2 RG3 RG4 

weight 0.2207 0.3028 0.2504 0.2261 

Step 4. Put forward the DVNNWAI (Table IV). 

TABLE IV. THE DVNNWAI 

 RA1 RA2 RA3 RA4 RA5 

DVNNWAI 0.8145 0.5597 0.6728 0.6984 0.4652 

Step 5. Administrate the DVNNWGI (Table V). 

TABLE V. THE DVNNWGI 

 RA1 RA2 RA3 RA4 RA5 

DVNNWGI 0.7378 0.4613 0.5736 0.5879 0.3657 

Step 6. Administrate the 

, ,ia ib icDVNNR DVNNR DVNNR  (see Table VI). 

TABLE VI. THREE DECISION STRATEGIES 

 
iaDVNNR  ibDVNNR  

icDVNNR  

RA1 0.2615 3.7684 1.0000 

RA2 0.1720 2.4646 0.6577 

RA3 0.2099 3.0148 0.8029 

RA4 0.2167 3.1089 0.8286 

RA5 0.1400 2.0000 0.5353 

Step 7. Administrate the DVNNR (see Table VII). 

TABLE VII. THE DVNNR 

 RA1 RA2 RA3 RA4 RA5 

DVNNR 2.6717 1.7513 2.1406 2.2081 1.4229 
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Step 8. According to  1,2,3,4,5iDVNNR i  , the 

order is 
1 4 3 2 5

RA RA RA RA RA     and the optimal 

sports college and university is
1

RA . 

B. Comparative Analysis 

The DVNN-CoCoSo technique is compared with 
generalized double-valued neutrosophic weighted distance [36] 
and weighted Dice similarity measures 

 
1DVNS ,iWD RA DVNNPIS ,  

2DVNS ,iWD RA DVNNPIS

and weighted generalized Dice similarity measures 

 
1DVNS ,iWGD RA DVNNPIS ,  

2DVNS ,iWGD RA DVNNPIS  

[60], DVNN-TODIM-VIKOR technique [61] and DVNN-
ExpTODIM-GRA technique [62]. The comparative results are 
administrated in Table VIII. 

TABLE VIII. ORDER FOR DIFFERENT TECHNIQUES 

 Order 

DVNN weighted Hamming 

distance[36] 1 4 3 2 5
RA RA RA RA RA     

DVNN weighted Euclidean 

distance[36] 1 4 3 2 5
RA RA RA RA RA     

 
1DVNS ,iWD RA DVNNPIS

[60] 

1 4 3 2 5
RA RA RA RA RA   

 

 
2DVNS ,iWD RA DVNNPIS

[60] 

1 4 3 2 5
RA RA RA RA RA   

 

 
1DVNS ,iWGD RA DVNNPIS

[60] 

1 4 3 2 5
RA RA RA RA RA   

 

 
2DVNS ,iWGD RA DVNNPIS

[60] 

1 4 3 2 5
RA RA RA RA RA   

 

DVNN-TODIM-VIKOR technique 

[61] 
1 4 2 3 5

RA RA RA RA RA   

 

DVNN-ExpTODIM-GRA 
technique [62] 

1 4 2 3 5
RA RA RA RA RA   

 

DVNN-CoCoSo technique 
1 4 3 2 5

RA RA RA RA RA     

From the above comparative analysis, the order of 
generalized double-valued neutrosophic weighted distance [36] 
and weighted Dice similarity measures 

 
1DVNS ,iWD RA DVNNPIS ,  

2DVNS ,iWD RA DVNNPIS and 

weighted generalized Dice similarity measures 

 
1DVNS ,iWGD RA DVNNPIS ,  

2DVNS ,iWGD RA DVNNPIS  

[60] is same to order of DVNN-CoCoSo technique; while order 
of DVNN-TODIM-VIKOR technique [61] and DVNN-
ExpTODIM-GRA technique [62] is slightly different from 
order of DVNN-CoCoSo technique, however, several 
techniques have same optimal sports college and university and 
worst sports college and university. This verifies the 
effectiveness of DVNN-CoCoSo technique. Thus, the main 
advantages of DVNN-CoCoSo are managed: (1) DVNN-
CoCoSo technique not only manages the uncertainty for 
MADM, but also manages three fused strategies. (2) DVNN-

CoCoSo manages different behavior of CoCoSo and entropy as 
MADM when they are combined. 

V. CONCLUSION 

The service performance of the teaching management 
department is an important basis for measuring and evaluating 
the quality and operational efficiency of teaching management 
in higher education institutions, and is a comprehensive 
reflection of the school's management capabilities. Sports 
colleges and universities are the highest level of education in 
China's higher education system to cultivate sports 
professionals, shouldering the arduous task of cultivating sports 
talents with innovative spirit and practical ability, and 
contributing to the country's sports and education undertakings. 
The service performance construction of the teaching 
management department is achieved by adopting a scientific 
management approach, stimulating the enthusiasm, initiative, 
and creativity of teaching staff, correcting service attitudes, 
enhancing the consciousness of actively serving teaching work, 
thereby improving work efficiency and ability, and better 
implementing the school's policies and guidelines. The 
management performance evaluation of teaching services in 
sports colleges and universities is regarded as MADM. 
Consequently, the DVNN-CoCoSo technique is administrated 
to put forward MADM for management performance 
evaluation of teaching services in sports colleges and 
universities. The major contribution of this paper is 
administrated: 1) DVNN-CoCoSo technique is administrated 
for MADM in light with DVNNED and DVNNLD; 2) the 
objective weights are considered through entropy technique; 
3) numerical example for management performance evaluation 
of teaching services in sports colleges and universities and 
some comparative analysis are administrated to verify the 
DVNN-CoCoSo technique. 

There may be some possible limitations for management 
performance evaluation of teaching services in sports colleges 
and universities, which could be conducted through our future 
research: 1) It is a worthwhile research work to manage 
consensus [63-66] for management performance evaluation of 
teaching services in sports colleges and universities under 
DVNSs. 2) It is also worthwhile research to manage regret 
theory for management performance evaluation of teaching 
services in sports colleges and universities under DVNSs [67-
70]. 

REFERENCES 

[1] W. Jing, A study on the evaluation model of teaching quality of 
accounting majors under the perspective of sports psychology, Revista De 
Psicologia Del Deporte, 31 (2022) 49-61. 

[2] T.T. Qiu, D.L. Zhou, W. Li, Fitness culture and green space equity: 
Accessibility evaluation of shanghai communities, Frontiers in 
Environmental Science, 10 (2022) 9. 

[3] H.M. Wang, M. Chen, Application of the flipped classroom mode under 
few-shot learning in the teaching of health physical education in colleges 
and universities, Computational Intelligence and Neuroscience, 2022 
(2022) 10. 

[4] J.Q. Wang, D.M. Shi, S.B. Tsai, An empirical study on the construction 
path of sports public service platform under the background of "internet 
plus " by fuzzy computing, Mathematical Problems in Engineering, 2022 
(2022) 10. 



(IJACSA) International Journal of Advanced Computer Science and Applications, 

Vol. 15, No. 10, 2024 

363 | P a g e  

www.ijacsa.thesai.org 

[5] S. Wang, Influence of management efficiency of sports equipment in 
colleges and universities based on the intelligent optimization method, 
Scientific Programming, 2022 (2022) 8. 

[6] Z. Wang, Y.H. Liu, S. Zhang, Multisensor data fusion system for wushu 
sanda teaching in higher education institutions, Wireless Communications 
& Mobile Computing, 2022 (2022) 10. 

[7] D. Wu, Z.L. Song, H. Guo, Artificial intelligence algorithms in ice and 
snow tourism promotion from digital technology, Wireless 
Communications & Mobile Computing, 2022 (2022) 9. 

[8] L. Zhang, Construction of evaluation indicator system of college physical 
education teaching environment based on analytic hierarchy process, 
Computational Intelligence and Neuroscience, 2022 (2022) 10. 

[9] Q.X. Zhang, Construction of leisure physical education teaching model 
based on multisensor fusion, Mobile Information Systems, 2022 (2022) 
10. 

[10] F. Guo, Construction of intelligent supervision platform for college 
students' physical health for intelligent medical service decision-making, 
Frontiers in Physics, 11 (2023) 10. 

[11] G. Jones, E. Macaninch, D.D. Mellor, A. Spiro, K. Martyn, T. Butler, A. 
Johnson, J.B. Moore, Putting nutrition education on the table: 
Development of a curriculum to meet future doctors' needs, British 
Journal of Nutrition, 129 (2023) 1000-1008. 

[12] J. Li, S.Y. Tian, S. Charoenwattana, Smart iot-based visual target enabled 
track and field training using image recognition, Soft Computing, 27 
(2023) 12571-12585. 

[13] S.C. Li, C.F. Tang, C. Guo, T. Bu, Psychometric properties of the sport 
anxiety scale-2 for chinese adolescent athletes taking the national sports 
college entrance examination, Frontiers in Pediatrics, 11 (2023) 11. 

[14] X.L. Li, Optimization of the college basketball teaching mode based on 
the applied explainable association rule algorithm and cluster analysis in 
mobile computing environments, Applied Artificial Intelligence, 37 (2023) 
22. 

[15] M.E. Marshall-Gibson, M.G. Durham, K.A. Seabaugh, V.J. Moorman, 
D.J. Ferris, Survey of equine veterinarians regarding primary equine back 
pain in the united states, Frontiers in Veterinary Science, 10 (2023) 10. 

[16] S. Riciputi, M.H. McDonough, F.J. Snyder, M.L. McDavid, Staff support 
promotes engagement in a physical activity-based positive youth 
development program for youth from low-income families, Sport 
Exercise and Performance Psychology, 9 (2020) 45-57. 

[17] T. Sato, E. Tsuda, D. Ellison, S.R. Hodge, Japanese elementary teachers' 
professional development experiences in physical education lesson 
studies, Physical Education and Sport Pedagogy, 25 (2020) 137-153. 

[18] M.M. Alhumaid, S. Khoo, T. Bastos, The effect of an adapted physical 
activity intervention program on pre-service physical education teachers' 
self-efficacy towards inclusion in saudi arabia, Sustainability, 13 (2021) 
13. 

[19] S. Park, H.W. Lee, Emphasizing effort vs talent in personal trainers' 
performance: Consumption response of personal fitness training 
customers, International Journal of Sports Marketing & Sponsorship, 24 
(2023) 359-374. 

[20] M. Simon, K. Boyd, Cracks in the narrative: Black and latinx pre-service 
pe teachers in predominantly white pete programs, Physical Education 
and Sport Pedagogy, 28 (2023) 259-275. 

[21] T.T. Wang, Effect of using 5g and cloud computing environment for 
independent college english vocabulary learning, Journal of Cloud 
Computing-Advances Systems and Applications, 12 (2023) 12. 

[22] S.G. Kennedy, J.J. Smith, P.A. Estabrooks, N. Nathan, M. Noetel, P.J. 
Morgan, J. Salmon, G.C. Dos Santos, D.R. Lubans, Evaluating the reach, 
effectiveness, adoption, implementation and maintenance of the 
resistance training for teens program, International Journal of Behavioral 
Nutrition and Physical Activity, 18 (2021) 18. 

[23] A.C. Odole, O.T. Agbomeji, O.K.K. Onyeso, J.O. Ojo, N.A. Odunaiya, 
Perspectives of nigerian athletes about physiotherapy services in sports 
injury management: Implications for rehabilitation, Journal of Sport 
Rehabilitation, 30 (2021) 876-883. 

[24] A. Soini, A. Watt, A. Sääkslahti, Finnish pre-service teachers' perceptions 
of perceived competence in early childhood physical education, 

International Journal of Environmental Research and Public Health, 18 
(2021) 14. 

[25] A.L. Yang, Y.S. Wang, L. Yao, X.D. Hamilton, Revalidation of 
preservice physical education teacher's teacher identity scale in chinese 
physical education student teachers, Frontiers in Psychology, 13 (2023) 
12. 

[26] Y.C. Zhang, W.T. Duan, L.E. Villanueva, S. Chen, Transforming sports 
training through the integration of internet technology and artificial 
intelligence, Soft Computing, 27 (2023) 15409-15423. 

[27] R. Burgueno, A. Abós, J. Sevil-Serrano, L. Haerens, K. De Cocker, L. 
García-González, A circumplex approach to (de)motivating styles in 
physical education: Situations-in-school-physical education questionnaire 
in spanish students, pre-service, and in-service teachers, Measurement in 
Physical Education and Exercise Science, 28 (2024) 86-108. 

[28] L. Hasson, S. Keville, J. Gallagher, D. Onagbesan, A.K. Ludlow, 
Inclusivity in education for autism spectrum disorders: Experiences of 
support from the perspective of parent/carers, school teaching staff and 
young people on the autism spectrum, International Journal of 
Developmental Disabilities, 70 (2024) 201-212. 

[29] Q.F. Yu, B.S. Liu, J.L. Zang, S.J. Wang, The reform of supply of public 
health services leading the training of sports professionals in local 
colleges and universities in the background of healthy china, Revista 
Brasileira De Medicina Do Esporte, 27 (2021) 101-104. 

[30] K. Zhang, H.Y. Wang, J.Y. Wang, C.L. Li, J.Y. Zhang, Nature-based 
experiential learning as a framework for preparing responsible tourism 
practitioners, Journal of Hospitality Leisure Sport & Tourism Education, 
29 (2021) 9. 

[31] P. Liu, D. Shi, B. Zang, X. Liu, Students health physique information 
sharing in publicly collaborative services over edge-cloud networks, 
Journal of Cloud Computing-Advances Systems and Applications, 13 
(2024) 11. 

[32] J. Wang, Y.L. Yang, H.Y. Liu, L.Z. Jiang, Enhancing the college and 
university physical education teaching and learning experience using 
virtual reality and particle swarm optimization, Soft Computing, 28 (2024) 
1653-1667. 

[33] J.H. Xu, D.L. Qi, S. Liu, Intelligent sports teaching tracking system based 
on multimedia data analysis and artificial intelligence, Tehnicki Vjesnik-
Technical Gazette, 31 (2024) 951-958. 

[34] M. Yazdani, P. Zarate, E.K. Zavadskas, Z. Turskis, A combined 
compromise solution (cocoso) method for multi-criteria decision-making 
problems., Management Decision, 57 (2018) 2501-2519. 

[35] C.E. Shannon, A mathematical theory of communication, Bell System 
Technical Journal, 27 (1948) 379-423. 

[36] I. Kandasamy, Double-valued neutrosophic sets, their minimum spanning 
trees, and clustering algorithm, Journal of Intelligent Systems, 27 (2018) 
163-182. 

[37] D. Diakoulaki, G. Mavrotas, L. Papayannakis, Determining objective 
weights in multiple criteria problems the critic method, Elsevier Scienc, 
22 (1995) 767-770. 

[38] H.Q. Qiu, Q.H. Li, C.X. Li, How technology facilitates tourism education 
in covid-19:Case study of nankai university, Journal of Hospitality 
Leisure Sport & Tourism Education, 29 (2021) 8. 

[39] D. Shan, The construction of a professional model of physical education 
teachers in colleges and universities from the perspective of public health 
service, Revista Brasileira De Medicina Do Esporte, 27 (2021) 59-61. 

[40] X.Y. Xie, P. Ward, D. Oh, Y.L. Li, O. Atkinson, K. Cho, M. Kim, 
Preservice physical education teacher's development of adaptive 
competence, Journal of Teaching in Physical Education, 40 (2021) 538-
546. 

[41] W.M. Li, X.R. Fan, Construction of network multimedia teaching 
platform system of college sports, Mathematical Problems in Engineering, 
2021 (2021) 11. 

[42] L.S. Liu, Optimizing kenmi manipulation courses of high school sports 
based on cdio model under the background of cloud computing, Scientific 
Programming, 2021 (2021) 5. 

[43] J.L. Walton-Fisette, T.A. Walton-Fisette, L.F. Chase, Captured on film: 
A critical examination of representations of physical education at the 
movies, Physical Education and Sport Pedagogy, 22 (2017) 536-547. 



(IJACSA) International Journal of Advanced Computer Science and Applications, 

Vol. 15, No. 10, 2024 

364 | P a g e  

www.ijacsa.thesai.org 

[44] J.H. Baek, E. Jones, S. Bulger, A. Taliaferro, Physical education teacher 
perceptions of technology-related learning experiences: A qualitative 
investigation, Journal of Teaching in Physical Education, 37 (2018) 175-
185. 

[45] O. Furtado, L.J. Lieberman, G.L. Gutierrez, The outcomes of running a 
sport camp for children and youth with visual impairments on faculty 
members' teaching, research, and service activities: A case study, Sport in 
Society, 21 (2018) 76-90. 

[46] J. LaGrandeur, M. Moros, J. Dobrick, R. Rahimian, A. Siyahian, E. 
Tomlinson, P. Gordon, Totshots: An innovative pediatric free clinic 
providing high patient satisfaction to the underserved, Family Medicine, 
50 (2018) 779-781. 

[47] S. Harvey, C. Cushion, P. Sammon, Dilemmas faced by pre-service 
teachers when learning about and implementing a game-centred approach, 
European Physical Education Review, 21 (2015) 238-256. 

[48] E. Enright, L. Coll, D. Ní Chróinín, M. Fitzpatrick, Student voice as risky 
praxis: Democratising physical education teacher education, Physical 
Education and Sport Pedagogy, 22 (2017) 459-472. 

[49] E.M. Jones, J.H. Baek, J.D. Wyant, Exploring pre-service physical 
education teacher technology use during student teaching, Journal of 
Teaching in Physical Education, 36 (2017) 173-184. 

[50] B. Zhang, D.X. Chen, Resource scheduling of green communication 
network for large sports events based on edge computing, Computer 
Communications, 159 (2020) 299-309. 

[51] A. Bramley, A. Forsyth, L. McKenna, Design, implementation and 
evaluation of novel work-based clinical assessment tool: An e-portfolio 
with embedded entrustable professional activities, Nurse Education 
Today, 107 (2021) 7. 

[52] R. Marttinen, D.N. Daum, D. Banville, R.N. Fredrick, Pre-service 
teachers learning through service-learning in a low ses school, Physical 
Education and Sport Pedagogy, 25 (2020) 1-15. 

[53] R. Cohen, J.D. Goodway, R. Lidor, The effectiveness of aligned 
developmental feedback on the overhand throw in third-grade students, 
Physical Education and Sport Pedagogy, 17 (2012) 525-541. 

[54] S. Zach, I. Harari, N. Harari, Changes in teaching efficacy of pre-service 
teachers in physical education, Physical Education and Sport Pedagogy, 
17 (2012) 447-462. 

[55] D. Özer, S. Nalbant, E. Aglamis, F. Baran, P.K. Samut, A. Aktop, Y. 
Hutzler, Physical education teachers' attitudes towards children with 
intellectual disability: The impact of time in service, gender, and previous 
acquaintance, Journal of Intellectual Disability Research, 57 (2013) 1001-
1013. 

[56] C. Luguetti, D. Kirk, K.L. Oliver, Towards a pedagogy of love: Exploring 
pre-service teachers' and youth's experiences of an activist sport 
pedagogical model, Physical Education and Sport Pedagogy, 24 (2019) 
629-646. 

[57] Y.D. Yuan, Z. Li, H.W. Liang, Selection and spatial layout of urban sports 
facilities guided by residents' demand, Open House International, 44 
(2019) 9-12. 

[58] L. Du, Q.F. Yu, The development path of coastal sports tourism industry 
from the perspective of ecological protection, Journal of Coastal Research, 
(2020) 120-123. 

[59] J. Qi, L.J. Wang, Social interaction between students with and without 
disabilities in general physical education: A chinese perspective, Physical 
Education and Sport Pedagogy, 23 (2018) 575-591. 

[60] Q. Khan, P. Liu, T. Mahmood, Some generalized dice measures for 
double-valued neutrosophic sets and their applications, Mathematics, 6 
(2018) 121. 

[61] K. Du, Y. Du, Research on management performance evaluation of 
intangible assets operation and management in sports events with double-
valued neutrosophic sets, Journal of Intelligent & Fuzzy Systems, 45 
(2023) 2813-2822. 

[62] M. Gong, Fuzzy multiple attribute decision making method for 
multimedia teaching effectiveness comprehensive evaluation in college 
english with double-valued neutrosophic numbers, Journal of Intelligent 
& Fuzzy Systems, 45 (2023) 5697-5707. 

[63] P. Wu, F.G. Li, J. Zhao, L.G. Zhou, L. Martfnez, Consensus reaching 
process with multiobjective optimization for large-scale group decision 
making with cooperative game, Ieee Transactions on Fuzzy Systems, 31 
(2023) 293-306. 

[64] X.X. Xu, Z.W. Gong, E. Herrera-Viedma, G. Kou, F.J. Cabrerizo, 
Consensus reaching in group decision making with linear uncertain 
preferences and asymmetric costs, Ieee Transactions on Systems Man 
Cybernetics-Systems, 53 (2023) 2887-2899. 

[65] H.M. Zhang, Y.Y. Dai, Consensus improvement model in group decision 
making with hesitant fuzzy linguistic term sets or hesitant fuzzy linguistic 
preference relations, Computers & Industrial Engineering, 178 (2023) 14. 

[66] H. Nakase, M. Esaki, F. Hirai, T. Kobayashi, K. Matsuoka, M. Matsuura, 
M. Naganuma, M. Saruta, K. Tsuchiya, M. Uchino, K. Watanabe, T. 
Hisamatsu, T.C. Grp, Treatment escalation and de-escalation decisions in 
crohn's disease: Delphi consensus recommendations from japan, 2021, 
Journal of Gastroenterology, 58 (2023) 313-345. 

[67] X.L. Tian, Z.S. Xu, J. Gu, F. Herrera, A consensus process based on regret 
theory with probabilistic linguistic term sets and its application in venture 
capital, Information Sciences, 562 (2021) 347-369. 

[68] H.P. Ren, Y.X. Gao, T.H. Yang, A novel regret theory-based decision-
making method combined with the intuitionistic fuzzy canberra distance, 
Discrete Dynamics in Nature and Society, 2020 (2020) 9. 

[69] X. Jia, X.F. Wang, Y.F. Zhu, L. Zhou, H. Zhou, A two-sided matching 
decision-making approach based on regret theory under intuitionistic 
fuzzy environment, Journal of Intelligent & Fuzzy Systems, 40 (2021) 
11491-11508. 

[70] Y. Lin, Y.M. Wang, S.Q. Chen, Hesitant fuzzy multiattribute matching 
decision making based on regret theory with uncertain weights, 
International Journal of Fuzzy Systems, 19 (2017) 955-966. 


