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Objective: To develop an evaluation index system for Chinese medicine specialist nurse training effectiveness based on the Context, 
Input, Process, and Product (CIPP)-Kirkpatrick model, and to preliminarily assess its feasibility in practical application.
Methods: From January to September 2024, a research team developed an initial indicator pool through literature reviews and semi- 
structured interviews using the CIPP and Kirkpatrick models as theoretical frameworks. The Delphi method was employed for two 
rounds of consultation. 16 experts from 6 provinces were invited, and 15 completed both rounds, to refine the indicators. Indicator 
weights were determined using the Analytic Hierarchy Process (AHP). The resulting index system was then preliminarily applied at 
one provincial Chinese medicine training base in Guangdong Province to assess the feasibility of its practical use.
Results: The two rounds of expert consultation yielded effective response rates of 93.75% and 100%, with an expert authority 
coefficient of 0.965. Kendall’s coefficients of concordance were 0.275 and 0.292, respectively (P < 0.001). The final system comprises 
4 primary, 13 secondary, and 71 tertiary indicators. Among the primary dimensions, outcome evaluation received the highest weight, 
followed by process, context, and input evaluation. In the empirical application, the training base achieved an overall score of 82.55. 
The process evaluation dimension scored highest (90.99), while the outcome evaluation dimension scored lowest (75.93), with 
research-related indicators scoring below 35 points.
Conclusion: The developed index system demonstrated good content relevance and expert consensus, while reflecting the core 
features of Chinese medicine syndrome differentiation-based nursing. Preliminary field application suggests that the system is feasible 
for identifying potential weaknesses in training programs and may serve as a practical reference for the evaluation and improvement of 
Chinese medicine specialist nurse training. It may also provide a contextual reference for evaluating specialist nurse training programs 
in other culturally specific or discipline-based practice settings.
Keywords: traditional Chinese medicine, specialist nurse, training effectiveness, evaluation system, delphi technique, analytic 
hierarchy process

Introduction
With the global development of healthcare systems, nursing specialization has become an important strategy for 
improving care quality and strengthening professional practice. Specialist nurses are generally regarded as clinically 
experienced nurses who have completed standardized continuing education and obtained specialized certifications.1 

Studies have demonstrated that specialty nurses play a vital role in improving the quality of patient care, promoting 
professional development, and reducing healthcare costs.2,3
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In China, Traditional Chinese Medicine (TCM) nursing is rooted in a holistic philosophy that emphasizes prevention, 
individualized care, and rehabilitation. The Traditional Medicine Strategy (2014–2023) emphasizes that standardized 
training of traditional medicine nursing personnel is central to improving service quality.4 As healthcare needs continue 
to diversify, the specialization of Chinese medicine nursing has attracted increasing attention. In recent years, China has 
made significant progress in establishing a cultivation system for TCM specialist nurses, with a focus on developing 
training bases, instructional methods, and clinical practice. A survey revealed that 20 out of 29 provinces (69.00%) have 
launched training programs for TCM specialist nurses.5 However, despite this growth, training content, implementation, 
and evaluation remain heterogeneous across regions, largely because no nationally standardized evaluation framework 
has yet been established. Current programs are mainly organized by provincial authorities or nursing associations. While 
such approaches provide flexibility, they also result in considerable variation in training quality, competency assessment, 
and outcome measurement.

Guided by national policy documents and professional standards, existing training programs for TCM specialist nurses 
generally aim to cultivate advanced theoretical knowledge, syndrome differentiation-based nursing competence, proficiency 
in characteristic Chinese medicine techniques, and basic research capabilities.6,7 Training programs typically employ 
a modular design, integrating theoretical instruction with extensive clinical practice, which usually lasts three to six months. 
Training is conducted in accredited tertiary-level TCM hospitals under the supervision of senior nursing experts who serve as 
clinical mentors.8 Although this training model has supported the rapid development of the field, corresponding evaluation 
practices remain underdeveloped. Current evaluation approaches are often fragmented, rely heavily on end-of-training or 
single-outcome assessments, and provide limited feedback on the quality of the educational process. In addition, many 
existing assessments do not adequately capture core Chinese medicine competencies, particularly syndrome differentiation- 
based nursing and clinical reasoning. As a result, current evaluation practices are insufficient to support quality assurance, 
program refinement, and standardized certification in Chinese medicine specialist nurse training.

Currently, research on TCM specialist nurses is increasing annually, with most studies focusing on current practices, 
training needs, educational models, core competencies, and nursing management,9 rather than on structured evaluation of 
training effectiveness. More importantly, few studies have developed transparent, theory-informed, and consensus-based 
frameworks that simultaneously assess training context, implementation process, and outcome achievement. As Singh 
has argued, all nursing education programs should undergo systematic evaluation to ensure accountability, guide 
educational planning, and optimize teaching processes.10 This represents a critical gap; the absence of standardized 
evaluation criteria constrains the overall quality of training, complicates post-training certification and workforce 
deployment, and ultimately hinders the development of TCM nursing as a discipline.

Beyond the Chinese and TCM-specific context, these challenges reflect a broader global issue in the development of 
specialist nursing roles, where the rapid expansion of training programs often outpaces the establishment of standardized 
evaluation systems. In many healthcare settings, variability in training content, competency assessment, and certification 
criteria continues to hinder cross-regional comparability and workforce mobility. Therefore, developing a robust and 
transferable evaluation framework is not only critical for strengthening TCM specialist nurse training in China but also 
offers valuable insights for the global advancement of standardized, competency-based specialist nursing education.

Theoretical Framework
Among existing models for evaluating educational and training programs, the CIPP model and the Kirkpatrick model are 
the most widely applied.11 The CIPP model comprises four components: context, input, process, and product, providing 
a dynamic and holistic framework for continuous program evaluation and improvement. By contrast, the Kirkpatrick 
model consists of four levels: reaction, learning, behavior, and results. Each model offers important strengths, but each 
also has limitations when used alone. The CIPP model is well-suited to full-process monitoring but provides less detailed 
guidance for outcome-level assessment, whereas the Kirkpatrick model offers clearer outcome categories but pays less 
attention to contextual and implementation factors. Previous research has validated the scientific merit of this combined 
approach, suggesting that its integration offers a more balanced and multidimensional evaluation approach.12–14

For TCM specialist nurse training, an effective evaluation framework must assess not only whether trainees achieve 
expected competencies but also whether the training environment, curriculum design, and implementation process 
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adequately support those outcomes. Therefore, this study adopted an integrated CIPP-Kirkpatrick framework as an a priori 
structure for developing the indicator system. The added value of this approach lies not merely in model integration, but in its 
ability to translate a multidimensional evaluation logic into a structured and consensus-informed index system tailored to the 
characteristics of Chinese medicine specialist nurse training. Such a framework may also provide a useful reference for 
evaluating specialist nurse education in other culturally specific, competency-based, or discipline-oriented training settings. 
The characteristics of both models and the final integration strategy used in this study are presented in Table 1.

Based on this synthesis, this study defines training effectiveness not merely as a result but as a comprehensive 
measure encompassing both the quality of the educational process and the competencies achieved by trainees. 
Accordingly, this study aimed to develop an evaluation index system for the training effectiveness of TCM specialist 
nurses based on this integrated CIPP–Kirkpatrick framework. The resulting tool is expected to serve as a practical 
reference for promoting standardization and quality assurance in TCM specialist nurse training.

Methods
Study Design
This study used a phased, multi-method design to develop an evaluation index system for TCM specialist nurse 
training effectiveness, integrating a literature review, semi-structured interviews, two rounds of Delphi consulta
tion, and the Analytic Hierarchy Process (AHP). An integrated CIPP-Kirkpatrick framework was specified a priori 
to guide the conceptual structure of the indicator system before expert consultation. In this framework, the CIPP 
model informed the four primary evaluation domains, while the Kirkpatrick model was used to refine outcome- 
related dimensions and to ensure that the framework captured trainee reaction, learning, behavioral transfer, and 
training results. The Delphi process was then used to refine indicator content, establish expert consensus, and 
support indicator weighting within this predetermined conceptual structure, rather than to provide full validation of 
the tool. The overall research process is shown in Figure 1. The study was conducted and reported in accordance 
with the Conducting and Reporting Delphi Studies (CREDES) guidelines.15–17 See Supplementary Table S1.

Research Team
The study was led by an internal multidisciplinary research team of seven members with extensive experience in TCM 
nursing, nursing education, and quantitative research. The team comprised one dean with a nursing background, one 
director of the nursing department, one nursing officer, two head nurses, one research nurse, and one statistician.

Preliminary Item Generation
An initial pool of candidate indicators was generated in two sequential steps: literature review and semi-structured interviews.

First, a systematic literature review was performed across eight databases (PubMed, Embase, Web of Science, The 
Cochrane Library, CNKI, Wanfang, VIP, and SinoMed) up to January 1st, 2024. The search strategy combined subject 
headings and free-text terms related to “TCM nursing”, “specialist nurse”, “training”, “competency”, “education 
evaluation”, and “training effectiveness”. Figure 2 shows the search strategy of PubMed. Inclusion criteria were: (1) 
studies addressing TCM nursing education, specialist nurse training, or competency evaluation; (2) empirical studies, 

Table 1 Characteristics of the CIPP and Kirkpatrick Models and Their Integration Strategy

Model Strengths Limitations Role in the Integrated Framework

CIPP Full-process and 

dynamic evaluation

More descriptive than analytical; 

provides limited stratification of 
outcome levels.

Provides the overall evaluation structure

Kirkpatrick Clear stratification of 

training outcomes

Limited attention to pre-training 

context and implementation process

The reaction level of the Kirkpatrick model is embedded in the 

Process evaluation of the CIPP model, and the learning, behavior, 
and results level of the Kirkpatrick model are used as Product 

evaluation of the CIPP model
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guidelines, consensus statements, or evaluation frameworks; and (3) publications in English or Chinese. Exclusion 
criteria included: (1) studies unrelated to nursing or TCM practice; (2) commentaries without methodological descrip
tions; and (3) duplicate publications. Two researchers independently screened titles and abstracts, followed by full-text 
review. Discrepancies were resolved through discussion or consultation with a third researcher. The process of literature 
screening is shown in Figure 3. To operationalize this theoretical integration, the four CIPP dimensions were directly 
mapped to the first-level indicators to form the structural skeleton. Concurrently, Kirkpatrick’s levels were used to refine 
the subdomains: the “Reaction” level was integrated into the CIPP Process evaluation, while the “Learning”, “Behavior”, 
and “Results” levels were sequentially embedded within the CIPP Product evaluation. Following these operational rules, 
extracted content related to training objectives, educational processes, competency evaluation, and training outcomes was 

Figure 1 Study procedures.

Figure 2 PubMed search strategy.
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coded and mapped accordingly. On this basis, this initial framework consisted of 4 first-level indicators, 12 second-level 
indicators, and 45 third-level indicators. Theoretical mapping of the initial indicator system is presented in Table S1.1 of 
Supplementary File 1.

Second, semi-structured interviews were conducted from January to April 2024 to identify indicators that were 
insufficiently represented in the literature and to assess the practical relevance, clarity, and applicability of the literature- 
derived items. The research team designed the interview guide based on the results of the literature review. The guide 
was reviewed by two experts in nursing education, both with extensive experience in qualitative research, to ensure 
a logical flow and comprehensiveness. This study employed purposive sampling to select nursing professionals who had 
participated in TCM specialist nurse training activities. The interviewees were composed exclusively of specialists from 
six provincial TCM training bases, ensuring both representativeness and feasibility. The complete interview guide is 
available in Table S2.1 of Supplementary File 2. A total of 20 TCM nursing professionals were interviewed for this study, 
comprising 7 nursing management experts (35%), 2 nursing education experts (10%), and 11 clinical nursing experts 
(55%). The basic information of the interview participants is presented in Table S2.2 of Supplementary File 2. Two 
trained researchers conducted the interviews, either online or in person. Participation was voluntary and based on written 

Figure 3 The literature screening process.
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informed consent. Interviews continued until thematic saturation was achieved, ie, when no new indicators or dimensions 
emerged.18 Interview transcripts were independently coded by two researchers using thematic analysis. Newly identified 
indicators were compared against the literature-derived list. Indicators with conceptual overlap were merged, those 
requiring clearer wording were revised, and newly emerging indicators were retained following team discussion. The 
refined indicators were then integrated with literature-derived indicators to form the initial indicator pool for the Delphi 
survey. The detailed results were presented in Table S1.2 of Supplementary File 1.

Expert Panel Selection
To maintain independence across phases, the experts participating in the Delphi and AHP stages were distinct from the 
interview participants. Experts were recruited using purposive sampling through literature screening, recommendations 
from the Guangdong Nursing Association, and peer nomination by senior specialists. The rigor of a Delphi study hinges 
on the scientific selection of experts.19 Delphi studies for indicator development typically prioritize the depth and 
relevance of expertise over large sample sizes, and panels of approximately 10–30 experts are commonly considered 
sufficient to achieve stable consensus in this type of research.20 On this basis, 16 experts were invited to ensure both 
diversity of perspectives and sufficient depth of expert review. The panel covered Chinese medicine nursing, nursing 
education, clinical nursing care, and nursing administration, and included experts with at least 10 years of working or 
research experience in the respective fields.

The inclusion criteria were as follows:2,5,17(1) Engaged in TCM nursing, education, healthcare, or administration; (2) 
Possesses a high level of academic expertise, practical experience, or influence in the field; (3) A senior professional title; 
(4) ≥10 years of work experience (this requirement was relaxed to ≥5 years for individuals holding a postgraduate degree 
or higher). The purposive nature of sampling was intended to maximize content expertise rather than statistical general
izability. The exclusion criteria were: (1) Failure to respond to the consultation questionnaire within 4 weeks (28 days); 
(2) Self-rating as “very unfamiliar” with the research content in their response. The purposive nature of sampling was 
intended to maximize content expertise rather than statistical generalizability.

Data Collection
A two-round Delphi survey was conducted from June to August 2024. Questionnaires were distributed and collected 
electronically via Email and WeChat. The initial questionnaire was designed based on previous studies.17,18 The round 1 
questionnaire included four sections: study information, indicator ratings, expert characteristics, and expert self- 
assessment. Experts rated each indicator on a 5-point Likert scale for importance and could provide open-ended comments 
regarding deletion, addition, merging, reclassification, or wording revision. After round 1, the research team reviewed the 
quantitative results together with the qualitative comments. Indicators with a mean importance score >3.5 and a coefficient 
of variation(CV) [(SD/average importance score) × 100%] <0.25 were provisionally retained,21,22 whereas indicators 
failing to meet these criteria or receiving repeated critical comments were re-examined. Decisions to retain, revise, merge, 
add, reclassify, or delete indicators were made through group discussion, with particular attention to conceptual clarity, 
consistency with the CIPP-Kirkpatrick framework, and the practical characteristics of TCM specialist nurse training.21 The 
revised system was then used for round 2 of consultation. In round 2, experts received the revised questionnaire together 
with a summary of the round 1 group ratings and major comments, enabling them to reconsider their judgments. Indicators 
were considered to have reached consensus when at least 70% of experts rated them within the agreement range.23 The 
Delphi process was considered complete when expert opinions became stable, and no major structural changes were further 
proposed. The full questionnaires for both rounds are available in Supplementary Figures S1 and S2.

Statistical Analysis
Data analysis was conducted using Microsoft Excel 2019 and IBM SPSS Statistics 25.0, and the web-based SPSSAU 
platform.21 Descriptive statistics were used to summarize expert characteristics and item ratings. In this consensus-based 
indicator development study, methodological quality was evaluated through multiple complementary aspects rather than 
conventional statistical power analysis. First, literature review and interviews were used to support initial content 
generation. Second, the Delphi consultation was used to establish content relevance and expert consensus. Third, the 
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authority coefficient (Cr), CV, and Kendall’s coefficient of concordance (W) were used to evaluate the credibility and 
coordination of expert judgments.24 The Cr is calculated as Cr = (Cx + Ca + Cs)/3, where Cx represents the basis of 
judgment, Ca represents the expert’s familiarity with the content, and Cs represents the academic influence, and Cr ≥ 0.70 
indicates reliable authority.23,24 Finally, the consistency ratio (CR) in AHP was used to assess the internal consistency of 
the weighting procedure.

The criteria for indicator retention were a mean importance score >3.5 and a coefficient of variation <0.25,21,22 

supplemented by expert comments and research team discussion.21 Response rates above 70% were interpreted as 
acceptable expert engagement.23,24 A Cr value ≥0.70 indicated acceptable expert authority,23,24 and a statistically 
significant Kendall’s W indicated non-random agreement among experts.24 The AHP was applied to determine the 
relative weights of indicators. Pairwise comparisons were based on the mean importance ratings from the second Delphi 
round, following the Saaty scale.17,24,25 Weight coefficients were calculated using the SPSSAU.22 The CR values below 
0.1 were considered acceptable These analyses were intended to support indicator refinement, consensus assessment, and 
weighting consistency, but not to establish full psychometric validation of the index system. Representative judgment 
matrices and the complete consistency testing results for all indicators are detailed in Table S3.1, S3.2, and S3.3 of 
Supplementary File 3.

Pilot Field Application
A pilot field study was conducted at one provincial Chinese medicine training base (Base F) to examine the feasibility of 
applying the index system in a real training setting. The pilot included 24 trainees, 3 managers, and 8 clinical mentors who 
completed the September 2024 training session. Quantitative data were retrieved from the base’s management system. 
Rating-based data were collected from trainees, managers, and mentors using 5-point Likert scales. Evaluation occurred at 
the end of training and at six-month follow-up. All scores were normalized using the min-max method and combined with 
the indicator weights to generate domain and overall scores. This pilot application was intended to examine feasibility and 
practical usability rather than to provide full confirmation or long-term validation of the index system.

Results
Basic Information of the Expert
A total of 16 experts from 6 provinces and municipalities in China were invited, with 15 completing both rounds of 
consultation. The panel comprised senior professionals from leading provincial TCM hospitals and universities, including 
hospital vice presidents and directors of nursing from Grade-A Tertiary TCM hospitals responsible for TCM nursing quality 
control, and heads of specialist nurse training programs. Basic information about the expert is presented in Table 2.

Consensus of Consultation
The effective response rates for the two rounds were 93.75% and 100.00%, respectively, indicating strong enthusiasm 
among the experts. The Cr was 0.965, exceeding the threshold of 0.7. The Kendall’s W coefficient increased from 0.275 
in round 1 to 0.292 in round 2 (both P < 0.001). Concurrently, the range of CV for all indicators narrowed across rounds 
(see Table 3). These results indicate that acceptable expert authority and progressive convergence of expert opinion.

Refinement and Finalization of the Index System
Based on a synthesis of literature findings and semi-structured interviews, a preliminary evaluation index system consisted 
of 4 first-level indicators, 12 second-level indicators, and 57 third-level indicators (see Table S1.2 of Supplementary File 1 
for the complete list). Following round 1, 1 second-level indicator was added, and 2 were modified; at the third-level, 8 
indicators were added, 19 were revised, and 2 were deleted. A notable structural change was the relocation of “Learning 
Level Assessment” from the product evaluation domain to the process evaluation domain, reflecting expert consensus that 
knowledge acquisition in Chinese medicine specialist nurse training should be understood as part of the training process 
rather than as a terminal outcome. The detailed modification process, including specific deletions, modifications, and the 
rationale for unadopted expert suggestions, is fully documented in Table S4.1, S4.2, and S4.3 of Supplementary Files 4. In 
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round 2, 3 third-level indicators were further refined for clarity and measurability, and the ranking order of several 
indicators was adjusted. The indicator refinement flowchart is shown in Figure 4. The detailed modification process is 
provided in Tables S5.1, S5.2, and S5.3 of Supplementary Files 5. This two-round refinement process resulted in a final 
index system containing 4 first-level, 13 second-level, and 71 third-level indicators. The first and second-level indicators are 
shown in Table 4, some of the third-level indicators are presented in Table 5, and the detailed third-level indicators can be 
found in Supplementary Table S2.

Distinctive Features of the Final 71-Indicator System
The final indicator system was not limited to general training outcomes; rather, it captured multiple dimensions of 
training context, input, process, and product within the integrated CIPP-Kirkpatrick framework. Importantly, the final 
structure gave explicit prominence to Chinese medicine-specific competencies, including proficiency in appropriate 
Chinese medicine techniques, clinical reasoning, and execution of specialized Chinese medicine nursing plans. These 
features indicate that the system extends beyond conventional end-of-training assessment by incorporating both full- 
process evaluation and discipline-specific competency assessment.

Indicator Weights
All AHP judgment matrices showed acceptable consistency (CR = 0.000~0.053). At the first level, product evaluation 
had the highest weight (38.73%), followed by process evaluation (27.48%). At the third level, highly weighted indicators 
were concentrated in core Chinese medicine competencies, including proficiency in applying appropriate Chinese 
medicine techniques (4.62%), competency in executing specialized Chinese medicine nursing plans (4.18%), and 
competency in Chinese medicine clinical reasoning (3.01%). These results suggest that the final index system placed 
particular emphasis on competencies that are central to Chinese medicine specialist nurse training.

Table 2 Characteristics of Experts Participating in the Delphi 
Consultation (n = 15)

Characteristic Category n (%)

Age (years) 30–40 1 (6.67)

41–50 8 (53.33)

>50 6 (40.00)
Years of experience in the current field 10–20 4 (26.67)

20–30 6 (40.00)

>30 5 (33.33)
Professional title Associate senior 2 (13.33)

Senior 13 (86.67)
Education background Bachelor’s degree 11 (73.33)

Master’s degree 3 (20.00)

Doctorate 1 (6.67)
Current field of work Nursing education 3 (20.00)

Nursing practice 3 (20.00)

Nursing management 9 (60.00)

Table 3 Indicators of Expert Consensus Across the Two Delphi 
Rounds

Round CV Range Kendall’s W X2 Df P value

Round 1 0.000~0.313 0.275 296.594 72 <0.001

Round 2 0.000~0.224 0.292 363.636 83 <0.001

Abbreviations: CV, coefficient of variation; df, Degrees of freedom.
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Pilot Field Application Findings
In the pilot field application at Base F, the total weighted score was 82.55. Among the four primary dimensions, process 
evaluation showed the highest score (90.99), whereas product evaluation showed the lowest (75.93), with context and 
input evaluation scoring 85.40 and 78.60, respectively. This pattern suggests that the training base performed relatively 
well in organizing and implementing the training process, but that longer-term product-oriented outcomes remained 
comparatively weak. In particular, research-related output and career advancement indicators scored poorly, indicating 
that the index system may be useful for identifying areas requiring further improvement. These findings should be 
interpreted as preliminary pilot evidence of feasibility rather than as confirmatory evidence of broad validity.

Figure 4 Indicator refinement flowchart.
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Table 4 Results of the Second-Round Consultation for First- and Second-Level Indicators

Indicators Importance Score, Mean ± SD CV Weight Agreement Rate (%)

A. Context evaluation 4.87±0.35 0.072 19.8 100.00
A1 Training needs 4.80±0.56 0.117 3.9 93.33

A2 Training objectives 4.87±0.52 0.106 6.2 93.33

A3 Industry and policy background 5.00±0.00 0.000 9.7 100.00
B. Input evaluation 4.80±0.41 0.086 14.0 100.00

B1 Curriculum construction 4.93±0.26 0.052 3.1 100.00

B2 Teaching conditions 4.93±0.26 0.052 3.1 100.00
B3 Faculty team 4.93±0.26 0.052 3.1 100.00

B4 Rules and regulations 4.93±0.26 0.052 3.1 100.00
B5 Management mechanism 4.87±0.35 0.072 1.6 100.00

C. Process evaluation 4.93±0.26 0.052 27.5 100.00

C1 Training content 4.87±0.52 0.106 6.9 93.33
C2 Teaching evaluation 4.87±0.52 0.106 6.9 93.33

C3 Learning level evaluation 4.93±0.26 0.052 13.7 100.00

D. Product evaluation 5.00±0.00 0.000 38.7 100.00
D1 Behavioral level evaluation 4.87±0.35 0.072 12.9 100.00

D2 Results level evaluation 5.00±0.00 0.000 25.8 100.00

Abbreviation: SD, standard deviation.

Table 5 Consultation Results of Some of the Third-Level Indicators of the Evaluation Index System (Second Round)

Third-level Indicators Importance Score,  
Mean ± SD

CV Weight Agreement  
Rate (%)

A1.2 Government policy support 4.80±0.41 0.086 3.24 100.00

A2.2 Training needs for specialized skills operation in TCM nursing 4.93±0.26 0.052 1.12 100.00
A3.3 Training objectives for specialized fields 4.87±0.52 0.106 2.47 93.33

B2.4 Teaching management level 4.80±0.56 0.117 1.61 93.33

B4.4 Operating and management norms of practice bases 4.87±0.52 0.106 1.13 93.33
C1.2 Evaluation of the theory knowledge course for TCM nursing specialization 5.00±0.00 0.000 2.04 100.00

C1.3 Evaluation of the nursing practice skills course for TCM nursing specialization 5.00±0.00 0.000 2.04 100.00

C1.5 Evaluation of the research course 4.80±0.56 0.117 1.08 93.33
C2.2 Feedback evaluation from TCM specialist nurse 4.93±0.26 0.052 2.38 100.00

C2.4 Classroom participation 4.80±0.56 0.117 1.12 93.33

C3.2 Theory examination scores 5.00±0.00 0.000 2.97 100.00
C3.3 Examination scores for TCM appropriate techniques 5.00±0.00 0.000 4.62 100.00

C3.4 Completion number of group Plans 4.87±0.52 0.106 2.18 93.33

C3.5Number of nursing cases completed 4.87±0.52 0.106 2.18 93.33
D1.2 Competency in syndrome differentiation nursing 4.87±0.52 0.106 1.75 93.33

D1.5 Clinical critical thinking ability in TCM 5.00±0.00 0.000 3.01 100.00

D2.1 Patient satisfaction 4.80±0.56 0.117 2.43 93.33
D2.2 Clinical implementation cases of TCM nursing techniques 5.00±0.00 0.000 4.18 100.00

D2.3 Outpatient visits in TCM nursing clinics 5.00±0.00 0.000 4.18 100.00

D2.4 Number of outgoing lecturers 4.93±0.26 0.052 3.09 100.00
D2.5 Number of completed cases of TCM nursing plans for specialized diseases 4.93±0.26 0.052 3.09 100.00

D2.6 Proportion of published papers 4.47±0.64 0.143 1.20 93.33

D2.11 Self-satisfaction 4.80±0.56 0.117 2.43 93.33
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Discussion
In this study, we recruited 15 experts from six provinces, which were selected to reflect variation in the timing of 
initiation of TCM specialist nurse training programs. Among them, 86.7% held senior professional titles, and all 
possessed over 10 years of experience. The high response rates (93.75% and 100%) and authority coefficient (0.965) 
support the credibility of the expert consultation process and the quality of expert judgment. Statistical analysis showed 
that Kendall’s coefficient of concordance increased from 0.275 to 0.292 (P < 0.001) in the second round, indicating that 
expert opinions became more consistent. However, these findings should be interpreted as evidence of consensus quality 
and structural coherence rather than as full validation of the index system.

A key contribution of this study lies in the way the integrated framework was operationalized and contextually adapted 
for TCM specialist nurse training. Previous evaluation approaches in nursing and health professions education have often 
emphasized either training outcomes or participant satisfaction, while paying less attention to the relationship between 
contextual conditions, educational inputs, implementation processes, and downstream competency development. By 
integrating the CIPP and Kirkpatrick models26,27 with systematic literature reviews and semi-structured interviews, we 
ensured the framework covers both educational supply and learner demand, providing a scientifically rigorous foundation 
for evaluating TCM specialist nurse training. The framework balances process monitoring and outcome orientation. 
Together, process (27.484%) and outcome (38.734%) evaluations account for over 60% of the total weight. This design 
aligns with international “Outcome-Based Education” (OBE) requirements while ensuring a closed-loop mechanism.28

Regarding specialty characteristics, the system highlights the “mentorship and practice” tradition of TCM nursing. 
Specifically, “appropriate TCM technology assessment” (D1.4) held the highest composite weight (4.62%), matching 
evidence-based findings on symptom management29,30 and reflecting national standardization policies.31 Other key 
indicators, such as “outpatient visits” (D2.3) and “syndrome differentiation” (D1.2). These weights encourage a shift 
from “executing orders” to “active dialectical intervention”, aligning with the core competency model proposed by Li 
et al32 This ensures that TCM techniques serve clinical practice with precision. This pattern suggests that the index 
system does more than replicate generic educational evaluation criteria; rather, it embeds competencies that are central to 
TCM specialist nursing practice. From an educational perspective, this is important because internationally, one of the 
recurring challenges in specialist nurse training evaluation is that general frameworks may insufficiently capture 
discipline-specific or culturally embedded competencies.

The pilot field application further illustrated the potential practical value of the framework, but also highlighted the 
need for cautious interpretation. The relatively high process score suggests that the training base was strong in organizing 
and delivering the training program, whereas the lower product score indicates that longer-term outcomes may be harder 
to achieve. In particular, the weak scores for research output, grant applications, and professional promotion suggest that 
current training may be more effective in transferring immediate clinical skills than in supporting sustained academic 
development and career transition. This pattern is analytically important because it implies that high-quality training 
processes do not automatically translate into stronger downstream professional development. For managers and educa
tors, the framework may therefore be useful not only for documenting training performance but also for identifying 
mismatches between short-term skill acquisition and longer-term developmental outcomes.

These findings suggest that while current training successfully transfers technical skills, it lacks long-term support for 
career transition. Using this integrated model, managers can clearly identify weaknesses. Future training should adopt 
a “clinical research mentorship” to help nurses bridge the gap between practice and academic development, establishing 
robust mechanisms for professional growth. These findings also have broader implications for nursing education and 
policy. Although the framework was developed for Chinese medicine specialist nurse training in China, the underlying 
challenge it addresses is not unique to this setting. Many specialist nurse and health professions training programs 
internationally continue to struggle with how to integrate process monitoring, competency assessment, and longer-term 
outcome evaluation into a single coherent framework. While evaluation frameworks such as the Kirkpatrick Model and 
competency-based approaches are widely used internationally, existing studies have largely focused on general training 
outcomes within standardized clinical contexts. In contrast, our findings highlight the importance of incorporating 
context and process-sensitive indicators, which are often underrepresented in the global literature. This suggests that 
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internationally established evaluation models may require contextual adaptation rather than direct transfer, particularly in 
discipline-specific and culturally embedded practice settings.

This study has several methodological and practical strengths that support its contribution to the field. First, the CIPP- 
Kirkpatrick integration is theoretically grounded and operationally novel for specialist nurse training contexts. Second, 
the multi-phase, mixed-methods design enhanced the content validity and practical relevance of the indicators. The high 
expert authority coefficient (Cr = 0.965) and progressive convergence of expert consensus (Kendall’s W increasing from 
0.275 to 0.292) further strengthen confidence in the rigor of the consensus process. Third, the pilot application 
demonstrated practical feasibility and diagnostic utility, identifying specific gaps between process quality and long- 
term outcomes. Fourth, the framework explicitly embeds Chinese medicine-specific competencies, distinguishing it from 
generic evaluation tools and enhancing international transferability to other discipline-based training programs.

Limitations
Despite its methodological rigor, this study has several limitations. First, although the index system was informed by 
literature review, interviews, expert consultation, and pilot field application, it has not yet undergone full psychometric 
validation or multicenter testing. Therefore, the current evidence supports its content relevance, consensus-based 
refinement, weighting consistency, and preliminary feasibility rather than comprehensive measurement validation. Its 
empirical validity and reliability require further testing through large-scale, real-world applications. Second, the field 
application was conducted at only one training base, which limits the strength of conclusions regarding broader 
applicability across institutional contexts. Third, the interview participants and Delphi experts were recruited purposively, 
and the regional concentration of participants may have introduced selection bias and limited external validity. Fourth, 
the follow-up period in the pilot application was relatively short, which restricted the assessment of longer-term 
outcomes such as research development and career progression.

Future research should expand expert participation to ensure broader regional diversity and professional perspectives. 
Subsequent studies should focus on refining quantitative scoring standards and performing multi-center pilot testing. These 
steps are necessary to fully operationalize the system and observe its long-term impact on the professional development of 
TCM specialist nurses. In addition, cross-regional and cross-country adaptation studies may help determine whether the 
framework can be transferred, with contextual modification, to other specialist nurse education systems.

Conclusion
This study developed a theoretical framework that synthesizes the CIPP and Kirkpatrick models to evaluate TCM 
specialist nurse training. The study’s main contribution lies in translating a multidimensional educational evaluation 
model into a context-sensitive set of indicators that captures both training processes and core Chinese medicine nursing 
competencies. The pilot field application provided preliminary evidence of feasibility, but the system should still be 
regarded as an early-stage evaluative framework rather than a fully validated tool. Further multicenter validation, broader 
real-world application, and cross-context testing are needed before wider implementation. Ultimately, this framework 
supports the advancement of standardized, evidence-based, and quality-aligned training for TCM specialist nurses.
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