4.1 Weight Calculation Process
（1）Construction of the Hierarchical Structure Model
A hierarchical structural model is constructed via the Analytic Hierarchy Process (AHP). In this model, the goal layer corresponds to the comprehensive ability evaluation of clinical nursing teachers, the criterion layer contains the primary and secondary evaluation indicators, and the alternative layer is composed of the tertiary evaluation indicators.
Table: Hierarchical structure of comprehensive ability evaluation indicators for clinical nursing teachers.
	Goal
	Criteria 
	Alternatives

	Competency Evaluation Index System for Clinical Nursing Instructors
[bookmark: _GoBack]
	first-level
indicators
	 second-level indicators
	 third-level indicators

	
	Teaching
 competence
	A1
	......

	
	
	A2
	

	
	
	A3
	

	
	
	A4
	

	
	Professional competence 
	B1
	

	
	
	B2
	

	
	
	B3
	

	
	Assessment competence 
	C1
	

	
	
	C2
	

	
	
	C3
	

	
	Research 
competence
	D1
	

	
	
	D2
	



(2)Construction of pairwise comparison matrices.
To determine the relative weight of each indicator at a given level with respect to its upper-level criterion (either the goal level or a first‑level indicator), we assigned importance levels based on Saaty1–9 scale, using the mean importance scores of each indicator derived from the second-round expert consultation. Indicators at the same level were compared pairwise, and the corresponding pairwise comparison matrices were constructed. Saaty’s scale values are presented in Table *.
Table*   Saaty’s scale of relative importance.
	 Saaty’s scale value
	Difference in mean importance scores
	 Saaty’s scale value
	Difference in mean importance scores
	Definition

	1
	X-Y=0.0
	1
	
	Equal importance

	2
	0.00<X-Y≦0.25
	1/2
	-0.25<X-Y≦0.00
	

	3
	0.25<X-Y≦0.50
	1/3
	-0.50<X-Y≦-0.25
	Moderate importance

	4
	0.50<X-Y≦0.75
	1/4
	-0.75<X-Y≦-0.50
	

	5
	0.75<X-Y≦1.00
	1/5
	-1.00<X-Y≦-0.75
	Strong importance

	6
	1.00<X-Y≦1.25
	1/6
	-1.25<X-Y≦-1.00
	

	7
	1.25<X-Y≦1.50
	1/7
	-1.50<X-Y≦-1.25
	Very strong importance

	8
	1.50<X-Y≦1.75
	1/8
	-1.75<X-Y≦-1.50
	

	9
	X-Y>1.75
	1/9
	X-Y<11.75
	Extreme importance


Note: X and Y represent the mean importance scores of two distinct indicators within the same level of the hierarchy.
By pairwise comparing every two elements in the matrix according to the scale presented in Table X, an n-order pairwise comparison matrix A is obtained.      
n-order judgment matrix

（3）Calculating the relative weights of the judgment matrix.
The geometric mean method (also referred to as the root method) was employed to derive the weights from the pairwise comparison matrix. The calculation formula is presented as follows:：
						（1）
	Calculation procedure:
1. Multiply the elements in each row of matrix A to obtain a new vector;
2. Take the *n*-th root of each component of the new vector;
3. Normalize the resulting vector to obtain the weight vector.
(4)Consistency test of the judgment matrix. 
The CR is calculated as follows:：
		     					（2）
The consistency ratio (CR) serves as the standard for assessing the consistency of a judgment matrix. It is calculated as the ratio of the consistency index (CI) to the average random consistency index (RI), i.e., CR = CI / RI. A CR < 0.1 is considered acceptable, indicating that the matrix is sufficiently consistent and no revision is needed. The closer the CR is to zero, the higher the consistency. Conversely, if the CR exceeds or equals 0.1, the experts are required to re-evaluate and revise the pairwise comparisons until the resulting CR satisfies the < 0.1 criterion.
The CI is calculated using the following formula：
	                           （3）
 is the maximum eigenvalue of the judgment matrix, which is calculated using Equation (4). Here, A denotes the judgment matrix, W is the weight vector, and [AW]ᵢ represents the *i*-th component of the matrix product [AW].。
                               （4）
The RI values depend on the matrix order and are presented in Table *.
Table * Average random consistency index (RI) values for pairwise comparison matrices.
	Matrix order
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	RI
	0
	0
	0.52
	0.89
	1.12
	1.26
	1.36
	1.41
	1.46
	1.49
	1.52
	1.54


4.2 Weight calculation
4.2.1First‑level weights
    Based on the judgment matrix construction method elaborated in the preceding section, the differences in the mean importance scores of each first-level indicator obtained in this study were substituted into the construction procedure to generate the pairwise comparison matrix for first-level indicators. The results of the weight calculation are presented below:
Pairwise comparison matrix
	first-level
indicators
	Teaching competence 
	Professional competence 
	Assessment competence
	Research competence 

	Teaching competence 
	1
	3
	3
	4

	Professional competence 
	1/3
	1
	1
	3

	Assessment competence
	1/3
	1
	1
	3

	Research competence
	1/4
	1/3
	1/3
	1



Following Formulas 1-4, this study conducted weight calculation and consistency on the judgment matrix. The specific calculation steps are presented below:
	first-level
indicators
	weights
	λmax
	CI
	CR

	Teaching competence 
	0.5042
	4.0829
	0.02764
	0.0311

	Professional competence 
	0.2059
	
	
	

	Assessment competence
	0.2059
	
	
	

	Research competence
	0.084
	
	
	


4.2.2 Calculation of the Weights of second-level indicators
Following the identical calculation procedure applied to first-level indicators, the judgment matrices and corresponding weight calculation results for the second-level indicators are presented below:
(1)Weight calculation for the indicators within the teaching ability dimension.
Pairwise comparison matrix
	second-level indicators
	Teaching method
	Teaching attitude
	Teaching Content
	Teaching skills

	Teaching method
	1
	2
	2
	2

	Teaching attitude
	0.5
	1
	2
	2

	Teaching Content
	0.5
	0.5
	1
	1

	Teaching skills  
	0.5
	0.5
	1
	1






The weight and consistency calculation results are presented in the following table:
	second-level indicators
	Weight
	λmax
	CI
	CR

	Teaching method
	0.3925
	4.0604
	0.02014
	0.0226

	Teaching attitude
	0.2775
	
	
	

	Teaching Content
	0.165
	
	
	

	Teaching skills  
	0.165
	
	
	


(2)Calculation of Indicator Weights within the Professional Competence Dimension
Pairwise comparison matrix
	second-level indicators
	Professional knowledge
	Professional skills
	Communication and coordination skills

	Professional knowledge
	1
	0.5
	0.5

	Professional skills
	2
	1
	0.5

	Communication and coordination skills
	2
	2
	1



The weight and consistency calculation results are presented in the following table:
	
second-level indicators
	Weight
	λmax
	CI
	CR

	Professional knowledge
	0.1958
	3.0536
	0.02681
	0.0516

	Professional skills
	0.3108
	
	
	

	Communication and coordination skills
	0.4934
	
	
	


（3） Calculation of Indicator Weights within the Assessment Competence Dimension



Pairwise comparison matrix
	second-level indicators
	Student learning assessment
	Self teaching assessment
	Monitoring and Feedback

	Student learning assessment
	1
	0.5
	2

	Self teaching assessment
	2
	1
	2

	Monitoring and Feedback
	0.5
	0.5
	1



The weight and consistency calculation results are presented in the following table:
	second-level indicators
	Weight
	λmax
	CI
	CR

	Student learning assessment
	0.3108
	3.0536
	0.02681
	0.0516

	Self teaching assessment
	0.4934
	
	
	

	Monitoring and Feedback
	0.1958
	
	
	


(4)Calculation of Indicator Weights within the Research Competence Dimension
Pairwise comparison matrix
	second-level indicators
	Innovation and Development ability
	Innovation and Development ability

	Innovation and Development ability
	1
	3

	Application ability of scientific research methods
	1/3
	1



The weight and consistency calculation results are presented in the following table:
	second-level indicators
	Weight
	λmax
	CI
	CR

	Innovation and Development ability
	0.75
	2
	0
	0

	Application ability of scientific research methods
	0.25
	
	
	



4.2.3Weight Calculation of third-level indicators
Following the identical calculation procedures adopted for the primary indicator layer, the comparison matrices and calculated weights of the tertiary indicator layer are presented as follows:
（1）Calculation of Indicator Weights within the Teaching Method Dimension
Pairwise comparison matrix
	third-level indicators
	Emphasize motivation and inspiration
	Emphasize motivation and inspiration
	Emphasize motivation and inspiration
	Emphasize motivation and inspiration
	Emphasize motivation and inspiration

	Emphasize motivation and inspiration
	1
	2
	1
	0.5
	2

	Rational use of teaching media
	0.5
	1
	0.5
	1/3
	0.5

	Flexible and diverse teaching forms
	1
	2
	1
	0.5
	2

	Theory combined with clinical practice
	2
	3
	2
	1
	2

	Adjust teaching strategies as needed
	0.5
	2
	0.5
	0.5
	1



The weight and consistency calculation results are presented in the following table:
	third-level indicators
	Weight
	λmax
	CI
	CR

	Emphasize motivation and inspiration
	0.2099
	5.0873
	0.02183
	0.0195

	Rational use of teaching media
	0.0968
	
	
	

	Flexible and diverse teaching forms
	0.2099
	
	
	

	Theory combined with clinical practice
	0.345
	
	
	

	Adjust teaching strategies as needed
	0.1385
	
	
	




（2）Calculation of Indicator Weights within the Teaching attitude Dimension
Pairwise comparison matrix
	third-level indicators
	Exemplary ethics and conduct of teachers
	Exemplary ethics and conduct of teachers
	Exemplary ethics and conduct of teachers
	Exemplary ethics and conduct of teachers
	Exemplary ethics and conduct of teachers
	Exemplary ethics and conduct of teachers

	Exemplary ethics and conduct of teachers 
	1
	2
	3
	3
	2
	4

	Rigorous and responsible teaching
	0.5
	1
	2
	2
	0.5
	3

	Adaptation education innovation
	1/3
	0.5
	1
	1
	0.5
	3

	Standardize teaching plan
	1/3
	0.5
	1
	1
	0.5
	3

	Professional and dedicated
	0.5
	2
	2
	2
	1
	3

	Self psychological adjustment
	0.25
	1/3
	1/3
	1/3
	1/3
	1



The weight and consistency calculation results are presented in the following table:
	third-level indicators
	Weight
	λmax
	CI
	CR

	Exemplary ethics and conduct of teachers 
	0.3284
	6.1635
	0.0327
	0.026

	Rigorous and responsible teaching
	0.1722
	
	
	

	Adaptation education innovation
	0.1138
	
	
	

	Standardize teaching plan
	0.1138
	
	
	

	Professional and dedicated
	0.217
	
	
	

	Self psychological adjustment
	0.0547
	
	
	



（3）Calculation of Indicator Weights within the Teaching Content Dimension
Pairwise comparison matrix
	third-level indicators
	Theoretical knowledge and clinical skills
	Theoretical knowledge and clinical skills
	Theoretical knowledge and clinical skills
	Theoretical knowledge and clinical skills
	Theoretical knowledge and clinical skills
	Theoretical knowledge and clinical skills
	Theoretical knowledge and clinical skills
	Theoretical knowledge and clinical skills

	Theoretical knowledge and clinical skills
	1
	4
	2
	2
	2
	3
	1
	3

	New research advances
	0.25
	1
	1/3
	1/3
	1/3
	1/3
	0.25
	0.5

	Innovation and critical thinking
	0.5
	3
	1
	0.5
	0.5
	2
	0.5
	2

	Duties and Responsibilities of Nurses
	0.5
	3
	2
	1
	0.5
	2
	0.5
	2

	Team awareness
	0.5
	3
	2
	2
	1
	2
	0.5
	3

	 Rules and Regulations
	1/3
	3
	0.5
	0.5
	0.5
	1
	1/3
	2

	Medical ethics education
	1
	4
	2
	2
	2
	3
	1
	3

	Career Planning
	1/3
	2
	0.5
	0.5
	1/3
	0.5
	1/3
	1













The weight and consistency calculation results are presented in the following table:
	third-level indicators
	Weight
	λmax
	CI
	CR

	Theoretical knowledge and clinical skills
	0.2189
	8.245
	0.035
	0.0248

	New research advances
	0.0404
	
	
	

	Innovation and critical thinking
	0.1041
	
	
	

	Duties and Responsibilities of Nurses
	0.1237
	
	
	

	Team awareness
	0.1548
	
	
	

	Rules and Regulations
	0.0791
	
	
	

	Medical ethics education
	0.2189
	
	
	

	Career Planning
	0.0601
	
	
	


（4）Calculation of Indicator Weights within the Teaching skills  Dimension
Pairwise comparison matrix
	third-levelindicators
	Instructional and demonstration skills
	Teaching regulation ability
	Problem-solving skills
	Instructional design ability
	Psychological counseling ability
	Teaching cognitive ability
	resource integration capability
	Developing educational ability

	Instructional and demonstration skills
	1
	2
	2
	3
	3
	1
	4
	4

	Teaching regulation ability
	0.5
	1
	0.5
	2
	2
	0.5
	3
	3

	Problem-solving skills
	0.5
	2
	1
	2
	3
	0.5
	3
	3

	Instructional design ability
	1/3
	0.5
	0.5
	1
	2
	1/3
	2
	2

	Psychological counseling ability
	1/3
	0.5
	1/3
	0.5
	1
	1/3
	2
	2

	Teaching cognitive ability
	1
	2
	2
	3
	3
	1
	4
	4

	resource integration capability
	0.25
	1/3
	1/3
	0.5
	0.5
	0.25
	1
	1

	Developing educational ability
	0.25
	1/3
	1/3
	0.5
	0.5
	0.25
	1
	1



The weight and consistency calculation results are presented in the following table:
	third-level indicators
	Weight
	λmax
	CI
	CR

	Instructional and demonstration skills
	0.2321
	8.166
	0.02371
	0.0168

	Teaching regulation ability
	0.1265
	
	
	

	Problem-solving skills
	0.1583
	
	
	

	Instructional design ability
	0.0869
	
	
	

	Psychological counseling ability
	0.0694
	
	
	

	Teaching cognitive ability
	0.2321
	
	
	

	resource integration capability
	0.0474
	
	
	

	Developing educational ability
	0.0474
	
	
	



（5）Calculation of Indicator Weights within the Professional knowledge Dimension
Pairwise comparison matrix
	third-level indicators
	Basic nursing knowledge
	 Specialist knowledge
	Nursing research knowledge
	Interdisciplinary knowledge

	Basic nursing knowledge
	1
	2
	4
	4

	 Specialist knowledge
	0.5
	1
	3
	4

	Nursing research knowledge
	0.25
	1/3
	1
	2

	Interdisciplinary knowledge
	0.25
	0.25
	0.5
	1



The weight and consistency calculation results are presented in the following table:
	third-level indicators
	Weight
	λmax
	CI
	CR

	Basic nursing knowledge
	0.4754
	4.0812
	0.02706
	0.0304

	Specialist knowledge
	0.3128
	
	
	

	Nursing research knowledge
	0.1277
	
	
	

	Interdisciplinary knowledge
	0.084
	
	
	


（6） Calculation of Indicator Weights within the Professional skills Dimension
Pairwise comparison matrix
	third-level indicators
	Comprehensive nursing practice ability
	Clinical operation skill
	Critical thinking skills
	临床决策能力
	Nursing documentation skills

	Comprehensive nursing practice ability
	1
	2
	2
	3
	3

	Clinical operation skill
	0.5
	1
	0.5
	2
	2

	Critical thinking skills
	0.5
	2
	1
	3
	2

	Clinical decision-making skills
	1/3
	0.5
	1/3
	1
	0.5

	Nursing documentation skills
	1/3
	0.5
	0.5
	2
	1



The weight and consistency calculation results are presented in the following table:
	third-level indicators
	Weight
	λmax
	CI
	CR

	Comprehensive nursing practice ability
	0.3614
	5.1137
	0.02842
	0.0254

	Clinical operation skill
	0.1765
	
	
	

	Critical thinking skills
	0.2526
	
	
	

	Clinical decision-making skills
	0.0862
	
	
	

	Nursing documentation skills
	0.1233
	
	
	


(7)Calculation of Indicator Weights within the Communication and coordination skills Dimension:
Pairwise comparison matrix
	third-level indicators
	Team cooperation ability
	 Clinical communication skills
	Humanistic care competence

	Team cooperation ability
	1
	0.5
	0.5

	 Clinical communication skills
	2
	1
	2

	Humanistic care competence
	2
	0.5
	1








The weight and consistency calculation results are presented in the following table:
	third-level indicators
	Weight
	λmax
	CI
	CR

	Team cooperation ability
	0.1958
	3.0536
	0.02681
	0.0516

	Clinical communication skills
	0.4934
	
	
	

	Humanistic care competence
	0.3108
	
	
	


(8) Calculation of Indicator Weights within the Student learning assessment Dimension:
Pairwise comparison matrix
	third-level indicators
	1Evaluating the learning needs of nursing students
	Understand the career planning of nursing students
	Evaluation of nursing students' learning performance

	Evaluating the learning needs of nursing students
	1
	0.5
	2

	Understand the career planning of nursing students
	2
	1
	2

	Evaluation of nursing students' learning performance
	0.5
	0.5
	1


The weight and consistency calculation results are presented in the following table:
	third-level indicators
	Weight
	λmax
	CI
	CR

	Evaluating the learning needs of nursing students
	0.3108
	3.0536
	0.02681
	0.0516

	Understand the career planning of nursing students
	0.4934
	
	
	

	Evaluation of nursing students' learning performance
	0.1958
	
	
	








(9)Calculation of Indicator Weights within the Self teaching assessment Dimension:
Pairwise comparison matrix
	third-level indicators
	Evaluating the Implementation of the Curriculum
	Phased summary of teaching achievements
	Teaching reflection and continuous improvement

	Evaluating the Implementation of the Curriculum
	1
	2
	2

	Phased summary of teaching achievements
	0.5
	1
	2

	Teaching reflection and continuous improvement
	0.5
	0.5
	1



The weight and consistency calculation results are presented in the following table:
	third-level indicators
	权重
	λmax
	CI
	CR

	Evaluating the Implementation of the Curriculum
	0.4934
	3.0536
	0.02681
	0.0516

	Phased summary of teaching achievements
	0.3108
	
	
	

	Teaching reflection and continuous improvement
	0.1958
	
	
	


(10) Calculation of Indicator Weights within the Monitoring and Feedback Dimension:
Pairwise comparison matrix
	third-level indicators
	Supervise students' work and studies
	Provide constructive feedback
	Adopt nursing students' feedback

	Supervise students' work and studies
	1
	1/3
	0.5

	Provide constructive feedback
	3
	1
	2

	Adopt nursing students' feedback
	2
	0.5
	1



The weight and consistency calculation results are presented in the following table:
	third-level indicators
	Weight
	λmax
	CI
	CR

	Supervise students' work and studies
	0.1634
	3.0092
	0.0046
	0.0088

	Provide constructive feedback
	0.5396
	
	
	

	Adopt nursing students' feedback
	0.297
	
	
	


(11)Calculation of Indicator Weights within the Innovation and Development ability Dimension:
Pairwise comparison matrix
	third-level indicators
	Scientific research sensitivity
	Academic communication ability
	Lifelong self-learning

	Scientific research sensitivity
	1
	0.5
	0.5

	Academic communication ability
	2
	1
	0.5

	Lifelong self-learning
	2
	2
	1



The weight and consistency calculation results are presented in the following table:
	third-level indicators
	Weight
	λmax
	CI
	CR

	Scientific research sensitivity
	0.1958
	3.0536
	0.02681
	0.0516

	Academic communication ability
	0.3108
	
	
	

	Lifelong self-learning
	0.4934
	
	
	


(12)Calculation of Indicator Weights within the Application ability of scientific research methods Dimension:
Pairwise comparison matrix
	third-level indicators
	Information retrieval capability
	Information retrieval capability
	Information retrieval capability
	Information retrieval capability
	Information retrieval capability

	Information retrieval capability
	1
	3
	4
	4
	4

	Implementation ability of scientific research design
	1/3
	1
	2
	2
	2

	Statistical analysis ability
	0.25
	0.5
	1
	0.5
	0.5

	Essay-writing skills
	0.25
	0.5
	2
	1
	2

	Transformation ability of scientific research achievements
	0.25
	0.5
	2
	0.5
	1




The weight and consistency calculation results are presented in the following table:
	third-level indicators
	Weight
	λmax
	CI
	CR

	Information retrieval capability
	0.4685
	5.1559
	0.03898
	0.0348

	Implementation ability of scientific research design
	0.1992
	
	
	

	Statistical analysis ability
	0.0818
	
	
	

	Essay-writing skills
	0.1425
	
	
	

	Transformation ability of scientific research achievements
	0.108
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